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Dear Colleagues!

With the great pleasure I greet you
at the 3" International Conference on
Ecological Chemistry, which follows
the previous successful events, held
in Chisinau, Moldova, since the year
1985. Hence, this year marks the 20%®
Anniversary of Ecological Chemistry
Conferences in Moldova, which proved to
become significant forums for discussions
on the latest achievements in this rapidly
developing area of science.

It is due to the scrupulous and careful day-to-day long-term work of numerous
researchers, scientists, students and enthusiasts in Ecological Chemistry throughout
the world, this relatively young science has reached to the beginning of the III
millennium the outstanding successes in revealing the environmental impacts
of chemicals on human health and environmental systems; mechanisms of the
environmentally sound processes within its different compartments, including
water, soil, air; understanding the self purification and other major phenomena
in natural objects, and evaluating the risks posed on environmental systems by
the exponentially increasing application of broad nomenclature and quantities
of chemicals. The number of the scientists involved in this research and that of
the institutions and laboratories in different countries have increased in the last
decades considerably, thus reflecting the growing needs of mankind in finding the
rational balance between the industrial and technological development, resources
consumption and preserving the environment. The latter condition seems to start
prevailing over the first ones. It became crucial nowadays, considering the further
progress of civilization development.

I am happy to mention that more than 470 specialists from 35 countries of
the world have been registered as participants to our Conference, representing the
recognized scientific schools and directions. Their wish to share their experience,
to address with their findings to the audience, to discuss the key research issues and
problems, to chart future directions and needs in Ecological Chemistry provoke the
sincere admiration and respect.

The Abstract Book of the Conference which you are looking at, contains the
collective result of the work of these people. It is divided into the Chapters following
the Conference topics, and comprise the latest research in the Ecological Chemistry
of Water, Air, Soil and Ecological Agriculture, Waste Management and Cleaner
Production, Chemical Risk Assessment, Environmental and Ecological Policy and
Legislation, Electrochemistry and Ecology. Some of the abstracts received by the
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Organizing Committee could not be strictly attributed to one of the above topics,
but we considering them as deserving publication due to the undoubted interest they
represent, have also involved them into this Book.

On behalf of myself and the Organizing Committee I would like once again to
appreciate the keen interest and great enthusiasm of participants and their valuable
contribution to publication of this Book. I wish the successful work to the Conference
and subsequent scientific achievements to its attendees.

—

Gheorghe DUCA,

Academician, Professor,

President of the Academy of Sciences of Moldova,

Chairman of the 3" International Conference “Ecological Chemistry 2005”
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MODELING OF THE *SR MIGRATION FORMS AND ESTIMATION
OF THEIR ENTRANCE WAYS TO SURFACE WATERS

O. Shevchenko, T. Zavertalyuk

Taras Shevchenko Kyiv National University, Ukraine

N.Osadcha, V.Osadchy

Ukrainian Hydrometeorological Institute, Kyiv, Ukraine

Humic substances (humic and fulvic acids) concern to basic complexing ligands
of humid zone natural waters. Forming strong complexes with metals, dissolved in
water, they, on the one hand, reduce metals toxic influence, and on the other hand
they raise migration ability of the above mentioned elements. High content of humic
substances usually coincides with *Sr significant volumetric activity in surface waters
of the Chornobyl Exclusion Zone. This fact can be explained by strontium washing
out in the structure of complex compounds with humic substances from catchments
surface.

The thermodynamic modeling of strontium coexistent forms in water objects of
the Chornobyl Exclusion Zone is the evidence of prevalence free-aqua ions metals
or their mineral complexes. The presence of compounds with fulvic acids (**SrFA)
is determined among organic complexes.

Fulvic acid concentrations are an order as much as humic ones due to their
higher solubility in water. The character of humic substances entrance to the water
body is determined by a pool regime and ground waters level. The numerous data
testify, that humic substances maximal concentrations are observed during spring
flood. The receipt of *SrFA to surface waters is caused by rain wash-out and also
flooding of coastal slopes. As a rule, fulvic acids and corresponding compounds of
strontium enter the surface waters as monomers with molecular weight no more
than 200 - 400 a.m.u. The content of fulvic acids proper fraction in rain flowing
waters from slopes is 1,5 times as much as in channel waters.

In ground waters content of humic substances and binded to them radionuclides is
much lower than in surface ones. Furthermore humic and fulvic acid concentrations in
ground waters under organic soils are 1,5-2 times lower and under sandy soils are 6-
10 times lower than in poorly running streams draining these waters. In groundwater
relative content of **Sr compounds with fulvic acids is usually 2 times higher compared
with more flowing and aerated waters of the Chernobyl NPP Zone small rivers.

Study of the organic substances content and *°Sr chemical distribution in water
allows us to specify peculiarities of water and *°Sr radiation balance in water objects.
In flowing streams fulvic acids and *’Sr occurrence is caused by groundwater carry-
over and plane wash-out, in poorly running ones - mainly by washing away during
banks flooding. In the case of the closed drainage on land-improvement systems it can
form about 100 % of humic substances carry-over and up to 70 % of *’Sr carry-over.

12



Ecological Chemistry of Water

MATEMATUYECKASA MOJEJIb KAYECTBA BO/Jl PEUHBIX 1
O3EPHBIX SKOCUCTEM

10.C. TyukoBeHKO

Ooeccruti 20cy0apcmeennblil 9KoI02u4ecKull ynusepcumen, Yxpauna

Pazpaborana dnciieHHas HECTAIlMOHAPHAs IPOCTPAHCTBEHHO-PA3PEIIAONIas
MaTeMaTH4ecKasi MOJEb KauecTBa BOJ, BKIIOYAIOIIas B ceOs: THAPOIMHAMHYE-
CKYIO MO/IEJIb, OJIOK CAMOOUHILIEHHUS BOJ] OT 3arpsI3HSIOIINX BEIIECTB TOKCHYECKOTO
JecTBUs U 0J10K 9BTpoduKanuu. ['mapoganHaMuueckast MOJIEINb TO3BOJISIET TPOU3-
BOIUTH pacy€Thbl AJMHAMUKHN BOJ U PACIIPOCTPAHCHUA MTPUMECH JIA COIPSAKCHHBIX
BOJIHBIX OOBEKTOB KaK CETOYHOTO, TaK U TOJICETOYHOTO (B OJJHOM U3 TOPH30HTAIb-
HBIX HarpasieHuii) maciutaba. Harpumep, «pexa — 03epo (BOIOXPaHUIIHUILE)» WITN
«ycTheBast 00J1aCTh PEKHU - Mope». UnciieHHas peanu3anus ypaBHEHHH MOJICITH BbI-
MOJTHEHA B KPUBOJIHMHEHHONW MO BEPTHKAIN CHCTEME KOOPIMHAT C MCIOJIb30BAHH-
€M HESIBHBIX KOHEYHO-Pa3HOCTHBIX cXeM. B Oyoke caMooUMIeHust onpeesnsieTcs
YAETbHAST CKOPOCTh JIECTPYKIMH 3arps3HSIOMNX BEUIECTB B KAXKIOH JIOKaJIbHOM
TOYKE TPOCTPAHCTBA B PE3YNIHTAaTe COBOKYITHOTO JEHCTBUSI Pa3IHMIHOTO poja (u-
3UKO-XUMHUYECKNX, XUMHUECKHX, OMOXUMUIECKUX W OMOJIOTMYECKUX MPOIIECCOB,
MPOTEKAIOIINX B MOPCKOH cpene. BIIok 3BTpoQUKaIuu MpenCcTaBisieT co00i 3aM-
KHYTYI0 cuctemy TuddepeHImanbHbIX ypaBHEHUH, KOTOPBIE OMUCHIBAIOT OUOTeo-
XUMHNYCCKHUEC ITUKIIbI 6I/IOFCHHBIX QJIEMEHTOB, ITPOAYKIHIO U ACCTPYKIUIO OpraHnuyde-
CKOTO BEILECTBa, TPO(UUECKUE CBS3U U JIMHAMHUKY KUCIIOPOJIa B JIOKAJIbHOW TOUKE
BOJIHOM cpenibl. [lepeMeHHBIME ATOTO OJIOKa SIBJISIFOTCS: a30T aMMOHUSI 1 HUTPATOB,
¢docdarbl, oprannueckue azor u Gocdop, OnoxummuIeckoe NOTpedlIeHNEe KHCIOpo-
Ja, (PUTOIIAHKTOH, PACTBOPEHHBIH KUCIOPOI. [IpeayioxkeHbl METOIMKH KaTHOpOB-
KM mapaMeTpoB Oioka 3BTpopuKanuu. Mojenb MoXeT ObITh MCIOJIB30BaHa MPH
PELIeHNH MIMPOKOTO KPyra MPUKIAAHBIX THIPOIKOIOTHUSCKHUX 3a/1ad.

LANOLINE RECOVERY FROM SHEEPSKINS TANNERIES
WASTEWATERS THROUGH A COMBINED SELECTIVE
COAGULATION- ELECTROFLOTATION TECHNIQUE

S.Maier, N. Badea, Viorica Deselnicu, Ingrid Buciscanu

Gh. Asachi Technic University of lasi, Romania

Lanoline- a valuable raw material in cosmetics and pharmaceutics- is recovered
from sheep wool processing effluents. Chemically emulsified lanoline recovery from
such floats is not feasible through the classical hydrolysis— precipitation—solvent
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solubilization scheme, due to low recovery yields and inconstant composition of
the final product. A novel technique for lanoline recovery from spent wool scouring
liquors is proposed, based on emulsion breaking through electoflotation. In order
to protect the electroflotation unit and improve the recovered product purity, a
preliminary selective coagulation treatment is proposed.

Experiments were carried out on a “synthetic” 0.4g/l emulsion, prepared from
pure lanoline with 0.02 g/l nonionic surfactant and an individual scouring spent
liquor from wooled-skin processing, with a 0.36 g/l waxy matter and 0.36 g/l
triglycerides content.

The conventional Al- pillared clay (Al-PILC) prove to be a selective coagulant
for the spent liquor, as it removed only approx. 4% extractable greasy matters,
84.2% proteic matters and 30.33% suspended solids.

The electrochemical treatment was carried out in a electroflotation cell equiped
with one alluminum alloy anode and a stainless steel cathode; operation parameters
were: current density 0.6+1.2 A/dm?, operating times up to 90 min. both in unipolar
(300 Hz) and bipolar (800 Hz) regime. Recovery yields of greasy matters riched
100% after 90 min. in bipolar regime at 1.2 A/dm? current density for both floats,
while the unipolar regime could not exceed 75% recovery yield. The scouring
effluent has an intrinsic instability and attained 85.7% recovery after 16 min. while
the synthetic emulsion released only 62.5 % greasy matter after the same time.

The proposed recovery technique results in easier advanced refining and final
products of high purity, with non-allergenic or low-allergenic action.

Key words: lanoline, recovery, electrofiotation, pillared clays

INTEGRATED BIOLOGICAL (ANAEROBIC-AEROBIC) AND PHYSICO-
CHEMICAL TREATMENT OF BAKER’S YEAST WASTEWATER

Marina Gladchenko', Elena Starostina?, S. Shcherbakov? & S. Kalyuzhnyi'

!Department of Chemical Enzymology, Chemistry Faculty, Moscow State Univers-
ity, Moscow, Russia
’Department of Grape Processing Technology, Moscow State University of Food
Industry, Moscow, Russia

Baker’s yeast industry is abundant in Russia: such factories exist in almost
all Russian provinces and altogether they produced 56 mln. m* wastewater per
year. These wastewaters are high strength (10-80 g COD/I), strong nitrogenous
(0.5-1.5 g/l total N), sulphate-rich (2-10 g/1), phosphorous variable (sometimes P-
deficient), recalcitrant for biodegradation and highly coloured (melanoids etc) ones.
Currently many yeast factories are faced with heavy trade-effluent charges. Land
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disposal options generate problems with ground water pollution and are prohibited
in majority of the Russian regions. Many local municipal sewage treatment plants
are now insisting on pre-treatment of such effluents before discharge into their
sewerage. The objective of this paper was to develop a laboratory technology for
treatment of baker’s yeast wastewater to meet the limits for discharge of treated
wastewater into municipal sewerage. The most troublesome limits in this case are
the following (mg/l, except colour): COD —800; SO, - 500; total N — 100; N-NH,
— 50; P-PO,* - 3.5; colour threshold 1:128). As a first treatment step, the UASB
reactor operating at 35 °C was applied for the elimination of the major part of COD
and concomitant sulphate reduction. In a subsequent step, the biofilter operating in
alternative aerobic-anoxic regime at ~20 °C was used for the removal of remaining
BOD and nitrogen. Finally, coagulation with Fe, Al & Ca was tested to fulfil the
limits on COD, total nitrogen, PO 43' and colour.

From the results obtained during such a comprehensive study, the following
conclusions can be drawn. The UASB reactor was quite efficient for removal of
bulk COD (60-70% efficiency) even for such high strength wastewater as from
yeast separation process. The aerobic-anoxic biofilter can be used for removal of
remaining BOD and ammonia from anaerobic effluents; however, it suffered from
COD-deficiency to fulfil denitrification requirements. To balance COD/N ratio,
some bypass of raw wastewater should be added to the biofilter feed. The application
of coagulation for post-treatment of acrobic effluents may fulfil the discharge limits
(even for colour exerted by hardly biodegradable melanoids), however, the required
amount of inorganic coagulants were relatively high.

ON REVEALING OF WATER QUALITY GENERATION IN SHALLOW
FLAT RESERVOIR

S.Ya. Dvurechenskaya

Institute for Water and Environmental Problems, Siberian Branch of RAS,
Novosibirsk, Russia

Novosibirsk Reservoir is the largest artificial one on the south of West Siberia
and serves as the source of drinking water supply for Novosibirsk city itself and
Novosibirsk’s region as well. The change of the hydrological and hydrochemical
regime of the reservoir seems to be an example of water quality producing in the
large natural-man-caused system. The given activity is dedicated to the analysis and
estimation of these changes.

The fluctuating in environment, bound with the hydraulic engineering structure
on the rivers, appears to be the most large-scale and complicated. This especially
concerns of reservoirs of Siberia that strongly differs from the reservoirs of European
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part of Russia under the hydrological characteristics and also climatic conditions.
Large volumes and depths of Siberian reservoirs, rather low temperature of water in
combination with short ice-free period stipulate for specificity of the hydrochemical
and hydrobiological characteristics of reservoirs, influence the formation of quality
of water. The latter in reservoirs is the complicated and many-sided process
dependent on a complex of hydrological, hydrometeorological, hydrobiological,
geomorphological and anthropogenic factors.

For revealing of water quality generation the dynamics of the contents of the
priority for Novosibirsk reservoir chemical compounds (phenols, oils, some organic
compounds (on BOD-values) nitrites, ammonium compounds) was studied and the
statistical analysis of changes of concentrations of these matters was conducted.

As a whole, the changes of concentrations of the studied parameters of a
hydrochemical run-off of Ob river in Novosibirsk reservoir zone is characterized by
the relative stability in spatial (on a water area) and in temporary aspects.

On the basis of correlation analysis the sources of chemicals input in the
reservoir were discussed.

NEW CONCEPTS OF MICROBIAL NITROGEN REMOVAL FROM
WASTEWATER

S.V. Kalyuzhnyi

Department of Chemical Enzymology, Chemistry Faculty, Moscow State
University, Russia

Many countries strive to reduce the emission of nitrogen compounds (ammonia,
nitrate etc.) to the surface and ground waters. The classical microbial process of
nitrification combined with denitrification is the most widely used method for
nitrogen control in wastewater treatment worldwide. Since majority of existing
activated sludge systems are not designed for denitrification (e.g., in the CIS-
countries) or already overloaded with nitrogen (in densely populated urban areas),
the municipal wastewater treatment plants frequently put very strict ammonia
limits for discharge of non-domestic effluents into their sewerage. In this situation,
a dedicated nitrogen removal from strong nitrogenous wastewater (sludge digestion
liquor, landfill leachate, food industry effluents, manure flushings etc.) received a
primary attention during the last decade. As a result, a number of new processes
(partial nitrification or nitritation, nitrifier denitrification, anaerobic ammonia
oxidation, de-ammonification, nitrification-denitrification by methanotrophs etc.)
and reactor configurations (ANAMMOX, SHARON, CANON, OLAND etc) have
appeared in this domain of wastewater treatment. From microbiological point
of view, these processes are mainly based on activity of chemolithoautotrophic
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bacteria (compared to conventional processes with heterotrophic denitrifiers); from
technological point of view, they are focused on saving energy and electron donor,
i.e. cost-efficiency. This report reviews the latest achievements in microbiology
of nitrogen cycle as well as in practical application of new concepts of microbial
nitrogen removal from wastewater and their future developments.

WATER SUPPLY AND HEALTHY ENVIRONMENT

Mariam Ubilava

Head of Committee for Sustainable Development and Environmental protection,
Thilisi, Georgia

Water supply and sanitation turns their surroundings into a polluted, unhealthy
and undignified place to live and degrades water quality in rivers, lakes, seas. The
poor suffer most as they often depend directly on these water bodies for their needs.
The provision of water supply and sanitation services is a vital part of building
communities that can take control of their lives and make real strides on the path to
sustainable development.

Improving the water supply and sanitation services are now recognized as
a critical component of poverty reduction, as well as making progress in health,
education, and environmental sustainability.

Water and sanitation is area needed to improve the lives of the humans while
protecting the environment.

In the water supply and healthy environment sector, the wastewater treatment,
water conservation and hygiene play the vital role in improving healthy living
conditions for all in a sustainable development.

The discharge of untreated wastewater is a growing environmental concern.
Expansion of water supplies without simultaneous waste water collection and
treatment facilities can lead to environmental and public health problems.
Sequencing of improvement requires careful planning, beginning with solutions,
sewerage systems for urban areas that have reached higher levels of water usage and
sewage treatment plants. Municipal wastewater treatment cannot be implemented
in isolation from broader actions at the river basin. The municipal wastewater
treatment can only bring marginal environmental benefits as on-site wastewater
disposal and non-point source pollution can account for a large share of pollution
loads at a regional scale.

Water conservation is an increased concern for countries with growing urban
populations. Although agriculture is the largest user of water, water withdrawals
for human consumption are substantial at a basin level at arid region. Water
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conservation can be promoted by setting prices that reflect the scarcity of the
resource, by increasing delivery efficiency, by installing water-saving technologies
at the household level, and by educating consumers.

Sanitation coverage continues to lag far behind water supply. Compared with
water supply, sanitation and hygiene require distinct approaches for three main
reasons. First, the benefits of improved sanitation and hygiene depend largely on
investment decisions at the household level. Second, the demand and willingness
to pay for sanitation and wastewater treatment lag behind those for water. Third,
sanitation and hygiene require a change in behaviors. The energies of all parties need
to be harnessed to promote and support changes in household behaviors. Sanitation
specialists need to team up with social marketing, health and environmental
education specialists.

WETLANDS RESTORATION IN DNIESTER DELTA AS STEP
TO THE SUSTANABLE DEVELOPMENT IN LOWER DNIESTR
TRANSBOUNDARY REGION

I. Rusev, T. Ruseva

Ukrainian 11 Mechnikov antiplague research institute, Odessa, Ukraine

In Ukrainian Azov-Black sea coastal area there are 19 internationally important
wetlands protected by the Ramsar Convention. It may be called the gold reserve
of Europe. Many of them in the Odessa region. Dniester delta wetlands one of
them.

The Dniester river is 1350 km long, including 550 km in Moldova; it has an
average flow of 322 m%/s and is flooding 3 to 11 times a year, which is a key factor
to the functioning of the whole ecosystem. The Dniester wetlands represent one of
the most intact wetland ecosystem in the Black Sea region, displaying: extensive
reedbeds, freshwater lakes, riparian forests, liman, floodplains, swamps, swamp-
meadow and many rare and endangered species (Rusev, 2003).

The upper part of the delta belongs to Moldova it is practically reclaimed and
transformed into arable lands. As to the lower - Ukrainian part, here one of largest
wetlands massive of the Black Sea territory is situated occupying the area of more
than 220 km.

Wetlands of the Dniester delta have an important transitional position between
land and water. The existing ecological interactions between the physical, chemical
and biological components of this ecosystem produce goods and services important
for human societies, so-called values:
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The history of human intervention in the delta can be divided into three
periods.

 Before meddle of XX century human intervention in the Dniester wetlands is
considered as negligible.

* In meddle of XX century — meddle 80 — years human intervention started to
affect the extent and quality of the ecosystem, and pollution problems appeared.
Main threatening activities were

[ drainage for agriculture;

O encroachment of fishery installations on natural habitats;

O construction of a Belgorod-Dnestrovskiy port;

[ road construction throw wetlands;

O fish poaching and owerfishing and unlicensed hunting;

* In meddle of 80 - years —present

O the construction and operation of a large hydropower plant in the 80’s had
serious impacts on floods control and brought up an ecological crisis;

O the current economic and political situation ends up with insecurity, short-
term perspective on natural resource management, confusion between laws and lack
of enforcement;

O different agreements are in force (Declaration on the Protection of the
Black Sea; Odessa Declaration, Ramsar Convention; Biodiversity Convention,
Bern Convention, Bonn Convention and AEWA) but there are only poor legislative
norms at the local governmental level;

[0 at the ministerial level, it exists plans on the establishment of a national park,
but no comprehensive management plan in practice;

O regional and local NGO’s play an active role and have developed a
Management Plan for conservation biodiversity including wetlands conservation,
wetlands restoration and ecological education.

Needs and aim of restoration of the wetlands

As is known, for a long period antropogeneous press in pool of the river
and, especially in it delta of a part there were radical changes. A soil erosion and,
as a consequence rise level of mud in lakes of delta, one of the most obvious
transformations, which has changed a hydrological network of floodplain and has
lowered ecological capacity of wetlands. Has decreased up to critical depth of many
lakes, and some and at all became full with mud by thickness of silt in 2,0-2,5 m.,
have stopped effective exchanging between many of parts of wetlands. Set shallow
lakes in a central part of delta completely was over. These and number of local
antropogeneous transformations of delta have resulted in reduction of ecological
potential by this there is no time richest of wetlands ecosystems.
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Among local radical transformations of delta, first of all it is necessary to
note drainage smoother for agricultural needs and artificial fishgrouing. The mass
drainage was undertaken in the 50-th years smoother. However most heavily these
processes were observed at the end of 60- beginning of the 70-th years. At this time
in delta of the Dniester in territory of Ukraine both with Moldova was drained and
dyked more than 8000 ha smoother, that makes about 30 % natural wetlands. And
the basic part of wetlands (80 % from all transformed) was removed from a natural
cycle in territory of Moldova. And to the present time practically all wetlands in its
borders are transformed into farmland and fishponds.

The most important problems of the Dniester Delta, is the lack of water
access from the river towards the reedbeds and meadows. The main road through
the Dniester Delta, built parallel to the river, is cutting the wetlands off from the
river water. The connection of the river with the wetlands is blocked by dikes of
agricultural development on the Moldova. This has also caused increased flooding
of the road and therefore rising costs of road management. The joint Ukrainian-
Moldova water management project re-supplyed the wetlands with water from the
river again. This project carry out on the Moldova part of the wetlands, but natural
effect was on the Ukrainian part of the Dniestr delta.

Another wetlands restoration project was related to the improving ecological
conditions in two additional parts of the destroyed wetlands in past. Aims of the
projects — to install good water exchanging between river and wetlands by cutting
dikes, cleaning small creeks and restoring natural connection.

EECONET Action Fund support all mentioned wetlands restoration projects
which was carried out during 1999-2003 years and has name - “Ecobridje”, “Living
lakes”, “Birds oasis” and “Flooded forest”.

After flooding on restored wetlands sharply increased ecological capacity at
the expense of richest shallow meadow ecosystems, supporting natural spawning of
fishes ensuring tens of species of waterfowl by food during nesting and migration
season.

Thus, nowadays renaturalisation of broken wetlands is one of major mechanisms
of increase efficiency of wetlands, preservation and reproduction of a biological
diversity in the bottom part of the river Dniester in Ukraine. This restoring site is
first for Ukraine and Moldova and it is major feeding and breeding areas for the
spoonbill, glossy ibis, pygmy cormorant, white pelican and great egret being restored.
There also has an economic benefit due to reduced management costs of the main
road and a largely increased spawning and living area for fish. Thus ecoprojects
shows practical ways towards to sustanability on this region. Best solution for the

20



Ecological Chemistry of Water

Ukrainian part of the delta will be reached when president of Ukraine will signed all
documents to establish national nature park (Rusev, 1999, 2002).

The projects was carried out by Wildlife Conservation (in past — Natural
Heritage Fund-Ukraine) and sponsored by the EECONET Action Fund (EAF) with
official supporting from Odessa oblast administration of Ukraine, Odessa regional
agency of Ministry of ecology and nature resources, local authority of Moldavian
village Palanka and Ministry of nature protection of Moldova and Transdnistria.

METHOD FOR AGRICULTURAL WASTEWATER TREATMENT

Valentina V. Pidlisnyuk, M. Slobodenyuk.

National Agricultural University of Ukraine, Department of General Ecology
and Sustainable Development, Kiev, Ukraine

Agriculture occupies 70% of all Ukrainian land, and an extraordinarily high
average of 81% of agricultural land is cultivated. Agricultural activities are caused
35-40% of total environmental degradation and arc mainly displayed in increasing
soil erosion, misusing of fertilizers and pesticides and strong surface and ground
water contamination. The run-off from farmland is the second cause of surface water
pollution in Ukraine. The situation is aggravated by inappropriate manure storage,
leaks from live stock farms and cattle breeding together with direct discharges of
waste water from the households into aquifers. Bacterial pollution of water resources
in rural areas is a very serious problem. Despite the dramatic reduction in the use of
pesticides and fertilizers in last fourteen years nitrate concentrations and pesticide’s
residues are still remain high in a water sources.

Locally ground and surface waters arc strongly polluted by inappropriate
obsolete pesticides storages, which are spread in rural territory in each of the
24™ districts in Ukraine and Crimea Republic, the total amount of obsolete and
deteriorated pesticides is exceeded 20 thousand tones.

Same adsorption and membrane technologies have been researched for water
treatment in selected area containing by obsolete pesticides close to storage in
middle Ukraine.
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BIOLOGICAL PROCESSES IN A PERMEABLE REACTIVE BARRIER
— THEORY AND PRACTICAL EXPERIENCES

R. Raschman', Lenka Vesela' and J. Nemecek?

" DEKONTA a.s., Prague, Czech Republic
2 ENACON s.r.0., Prague, Czech Republic

Utilization of biological elements in a permeable reactive barrier is relatively
new remediation approach and comes from an assumption of possibility to treat
individual organic and also inorganic pollutants by various biochemical reactions.
Because of the fact that pollutant decontamination can be performed in aerobic and
also in anaerobic conditions closely relating to contaminant character, it is necessary
to define a priory to a biological barrier design treated pollutant biodegradability
and/or biotransformability and the most efficient biological mechanisms (aerobic
- oxidizing vs. anaerobic - reducing).

In a biological reactive barrier following biological processes can be mainly
applied:

- ‘Aerobic biodegradation’: oxidation reagents (e.g. oxygen, ORC) are
supplied into a barrier reactive part in order to boost natural attenuation of organic
contaminants (e.g. BTEX, TPH) or suitable bacterial strains and other additives
(nutrients, surfactants) are delivered to the same part for maximal intensification of
biodegradation process.

- ‘Anaerobic degradation’: a reactive medium is suitable organic material,
which stimulates microbial activity, and conduces to degradation of sulphates and
nitrates. This process can also lead to precipitation of heavy metals (e.g. Ag, Cd,
Co, Cu, Fe, Ni, Pb, Zn).

- ‘Anaerobic reduction’: a reactive medium is inoculated by sulphate reducing
bacteria (e.g. Desulfovibrio sp. or Shewanella sp.). These bacteria species are
capable, besides electron transfer from energy substrate to sulphate, to reduce
various metals and also non-metals and to precipitate them as metal sulphides.

Up to now so called ‘air-sparing aerobic biobarriers’ have been already tested
on some sites, e.g. in Italy and Netherlands for decontamination of petroleum
hydrocarbons. These barriers are made of a line of air-sparing wells into which are
air supplied. Results of both applications showed the reliability and effectiveness
of this containment solution. Also biological reduction of anions has been tested in
a pilot scale. These ‘denitrification barriers’ work on a principle of organic carbon
media, which is inoculated by Pseudomonas sp. Results have shown that this type of
biobarriers can be used for nitrate decontamination and is able to treat high nitrate
levels typical for waste waters below to a limit of drinking water.

The DEKONTA company deals with practical utilization of biological barriers
—presently carries out in-situ pilot scale testing of an experimental aerobic biobarrier
on a chemical factory site contaminated by organic pollutants (naphthalene,
chlorobenzene, phenol, TPH and nitroderivates).
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POLLUTION OF WATER RESOURCES OF KURA RIVE WITH
HEAVY METALS

M.R.Mansimov, B.A.Suleymanov

Institute of Radiation Problems of National Academy Sciences of Azerbaijan

The special danger to water objects is represented not by substances, peculiar
to a nature, of an anthropogenesis origin, which transformation owing to natural
processes appears impossible. It is substances, renders negative physiological
influence on biota. The characteristic representatives of this group of substances are
the heavy metals. In essence all heavy metals are priority pollutant and indicators
of a condition of natural waters.

On the basis of the tax and the generalizations of results of laboratory Azerbaijan,
given a hydrometeorological service, for the period 1980-2000 years and Institute
of Radiation Problems for 2001-2004 years are designed long-term average and
maximal concentration of the contents of heavy metals in river waters. The analysis
of the data shows, that almost all rivers are polluted with heavy metals up to entrance
them in territory of Azerbaijan, and also their additional pollution in territory of
Azerbaijan is observed. Even the average concentration copper, zinc, manganese,
molybdenum are higher extreme allowable norm (EAN), the maximal concentration
of the contents of these elements on occasion at 10-20 of time exceeds EAN.

The long-term course of concentration of heavy metals in river water shows,
that since second half 1980 years is observed decrease of their concentration in river
water and some increase per second half 1990 years. By these data, after 1998 the
increase of their concentration in river waters is observed. The hen long-term trend
is not observed, and in the main inflow on Araks river is observed the tendencies
of reduction. It once again proves that the pool of the Araks river is more subject
to anthropogenous influence in comparison with Kura river. In connection with
fall from industrial manufacture from the end 1980 years are accordingly observed
relative reduction pollutant in river water.

The analysis of the long-term data on all items of monitoring rivers, located on
length, allow in the certain measure to estimate changes pollutant on length of the
rivers. However at processing and analysis of the data we collided with numerous
uncertainties, which are caused not by the account of spatial and temporary features
of a hydrological mode of the rivers, and also not by observance of a technique of
realization monitoring work etc.

For elimination existing uncertainties within the framework of the Scientific
Program of NATO inaname ofthe world during 2003-2005 years is spent synchronous
monitoring works on all of pool Kura river. Researches to be spent according to
the international standards and modern equipments, acquired at the expense of the
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project. A Field and laboratory research except for standard definitions covers the
basic spectrum of heavy metals. In the report the basic situations and results of the
carried out researches will be submitted.

CHEMICO-THERMODYNAMIC MODELING FOR DESCRIPTION OF
WATER SYSTEMS STATE

V.1. Belevantsev, A.P. Ryzhikh, B.S. Smolyakov
Nikolaev Institute of Inorganic Chemistry SB RAS, Novosibirsk, Russia

The generalised approach and technique are presented for decision of series
of direct tasks of chemical equilibria, orientated to estimation of real state of mat-
ter in water solutions as subsystems of natural and technological water. The mini-
mum set of key notions (locality and partiality of equilibria, physico-chemical
decomposition, initial and investigating system) is shown to require for mastering
by approach and technique and correct use of the corresponding results for deci-
sion of complex problems of description of water systems states. There are two
examples of this approach application for illustration of the technology of using
the technique and its information yield. These are the estimation of consumption-
evolutions of carbonic acid in processes of photosynthesis, biota breathing and
oxidizing destruction of organic material in surface waters; and the analysis of
local states of mercury in environment. The specific results, which have been got
within the framework of these examples, have also self-sufficient interest.

COMBATEREA POLUARII PROVOCATE DE SCURGEREA
ACCIDENTALA A PRODUSELOR PETROLIERE UTILIZAND
SORBENTI ANTIPETROL

DC. Cojocaru, "Camelia Cojocaru, ?Gh. Duca, "M. Macoveanu

D Universitatea Tehnica “Gh. Asachi” lasi, Romdnia
2 Academia de Stiinte a Republicii Moldova

Poluarea accidentala este definitd uzual drept orice alterare a caracteristicilor
fizice, chimice, biologice sau bacteriologice ale apei produsa ca urmare a unei omi-
siuni, neglijente, erori ori calamitate naturald care face improprie folosirea apei.
Fenomenul este de intensitate mare si de durata mica, iar impactul asupra mediului
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acvatic si asupra folosintelor de apa este similar cu cel cauzat de sursele de poluare
punctiforme, dar cu efecte mult amplificate. Referitor la tipurile de poluari acci-
dentale in general ponderea principala revine poludrii cu produse petroliere, care se
situeaza in limitele 40 % - 70 %.

Pana de curand, civilizatia industriald practic a neglijat problemele poluarii
apelor marine, imensitatea mediului insasi, volumul sau urias, agitatia sa neincetata
par a garanta o difuzie si o dilutie rapida a tuturor substantelor care ar putea fi de-
versate, resursele biologice ale marilor si fluviilor parand a fi inepuizabile. Abia in
ultimele decenii, a devenit evident riscul unei compromiteri serioase a echilibrului
natural din mediul marin in urma evacuarii substantelor poluatoare.

Pentru combaterea rapida si eficientd a poluarilor accidentale cu produse pe-
troliere a apelor marine si fluviale se utilizeaza in mod curent: dispersanti, baraje
antifoc, baraje flotante antipetrol, recuperatoare (skimmere) si sorbenti antipetrol.

in aceasti lucrare se prezentd o sintezi a rezultatelor de laborator privind tes-
tarea performantelor unor sorbenti polidispersi utilizati la colectarea produselor pe-
troliere. Performanta de colectare a produselor petroliere utilizand materiale solide
este exprimatd prin capacitatea initiald de retentie S, care, conform definitiilor
prezentate in standardul ASTM F 726-99, reprezintd capacitatea sorbentului de a
colecta si de a retine in matricea solida produsele petroliere lichide gratie fenome-
nelor de umectare (adeziune, coeziune), capilaritate (imbibatie, drenaj) si adsorbtie.
In tabelul 1 sunt prezentate valorile medii ale capacitatii initiale de retentie cores-
punzétoare sorbentilor studiati la colectarea diverselor produse petroliere.

Tabelul 1. Capacitatea initiald de retentie S, (g/g)

Produs / Sorbent Turba Rumegus Polipropilend
Benzina 4,83 +0,12 g/g 2,26+ 0,07 g/g 2,16 + 0,08 g/g
Motorind 6,47 + 0,20 g/g 3,66+ 0,12 g/g 3,76 £ 0,11 g/g

CLU 7,45+ 0,18 g/g 3,84+ 0,10 g/g 3,92+0,14 g/g

Titei 12,67+ 0,22 g/g 5,82+ 0,16 g/g 8,22+0,18 g/g

Conform rezultatelor din tabelul 1, turba reprezinta cel mai eficient sorbent
din cei trei sorbenti polidispersi studiati. Acest sorbent colecteaza eficient atat
titeiul vascos cat si produsele petroliere fluide. Superioritatea turbei la colectarea
combustibililor lichizi se datoreaza porozitatii si sistemului capilar intrinsec
dezvoltat, care conduce la colectarea produselor petroliere prin fenomene de
capilaritate.

De asemenea, se observa o corelatie dintre proprietatile combustibililor lichizi
si capacitatea de retentie, si anume, cu cat lichidul este mai dens si vascos cu atat
capacitatea initiala de retentie este mai mare. Astfel, se poate afirma ca pentru turba
capacitatea de initiala de retentie este Tn medie mai mare cu cca. 50% fata de cea a
rumegusului si mai mare in medie cu cca. 45 % fata de cea a polipropilenei (folii
maruntite).

Prezintd interes compararea performantelor dintre foliile polidisperse de
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polipropilena si sorbentul lemnos. Se observa ca pentru colectarea produselor
petroliere fluide, foliile polipropilenice nu se detageaza net din punct de vedere
al performantelor de rumegus, ba chiar la colectarea benzinei eficienta foliilor
polidisperse de polipropileni este mai mica cu 4,4 % dect cea a rumegusului. insa,
odata cu cresterea vascozitatii combustibililor lichizi supusi colectarii polipropilena
devine mult mai eficienta decat rumegusul.

In ceea ce priveste turba, printr-un studiu de microscopie optici, efectuat in
cadrul acestei lucrari, a fost demonstrat faptul ca un amestec polidispers alcatuit
din granule de turba avand culoare deschisa prezintd performante superioare la
colectarea produselor petroliere in comparatie cu un amestec polidispers alcatuit
din granule de turbd de culoare inchisad. Granulele de turba de culoare brun-
deschisa se afla in etapa initiald de turbificare si poseda proprietatea de a se umfla
la imbibarea acestora cu produse petroliere, aceasta proprietate de umflare limitata
permite colectarea unui volum mult mai mare de produse petroliere. Prin contrast,
pentru granulele de turba de culoare brun-inchisa aflate la etapa finala de turbificare
proprictatea de umflare limitata este nuld sau foarte mica datoritd intaririi prin
carbonizare a acestor granule.

WIND ENERGY USAGE FOR DEMINERALIZATION
OF NATURAL WATER

I. Suleimenov, T. Budtova, A. Sarmurzina, I. Vasiliev

Al-Farabi Kazakh National University

At present, the problem of ensuring of arid and semiarid area with drinking
water is of importance for different countries as the result of extension of both arid
zones area and neediness in general extension of agricultural lands.

In most regions the usage of natural sources of water is difficult due to high
content of salt. At present, a number of technologies (partially, based on methods of
electrodialysis) that enable to carry out demineralization with needed effectiveness
is known well. However, absence of electro energy sources in thinly populated
regions makes its usage problematical.

In the work a new method of demineralization based on usage of polyelectrolyte
hydrogels and wind energy is suggested. The method is based on two-stage usage of
hydrogels. On the first stage hydrogels swell in processing water. As the result, only
demineralized water enter into swelling hydrogel due to high density of ionogenic
groups in the substance, and salts concentrate in a surrounding solution. On the
second stage the separation of water from hydrogel is carrying out under influence
of mechanical force, which is produced with the help of wind engine. In other words
the advantage of the proposed method in compartment with already known is the
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direct usage of wind energy, without losses related with conversion into electrical
one.

In the work the construction of device, that enable to carry out demineralization
in continuous regime and permitting transportation on a car is suggested. The device
use hydrogels that are manufactured in industry in reversible regime. Expense of
working substance makes 0.3-0.4 grams per ton of demineralized water.

It is shown, that the using of proposed method only in the regions, directly
adjoining to salty parts of Balkhash lake, could increase the agricultural lands more
then 1 000 km? on the first steps of the program.

WATER PURIFICATION FROM FLUORINE BY ELECTRODIALYSIS
METHOD

A.M.Romanov, V.I.Zelentsov
Institute of Applied Physics of AS of Moldova

One of the problems related to water consumption in Moldova, distinguished
by the low coefficient of stream frequency under the high density of population,
is the necessity of water purification from the increased toxic substances’ content,
particularly from fluorine.

For water defluoridation we have used the electrodialysis method related to
ionized substances’ migration through the semipermeable membranes under electric
power action. It refers to the ecologically appropriate resource- and powe-saving
processes.

There are designed produced 3, 5, 7-chamber electrodialyzers equipped with
ion-selective membranes MA 40 and MK 40. Each membrane, as well as the
electrodialyzer frame had the necessary quantity of distributive orifices, which
allowed creating the three independent, immiscible fluids’ flow inside the apparatus:
the electrolyte, cleansing agent and working fluid.

The regularity of fluorine ions’ removal is studied using electrodialysis from the
pattern fluid (with the fluorine content up to 250 mg/dm® and from the water of two
sources — from Orhei and Straseni districts with the initial fluorine content 2 and 8
mg/dm?, respectively.

The influence on the level of fluorine ions’ removal from water by electrodialysis
method of some electric, diffusive and hydrodynamic factors is studied:

a) voltage gradient between electrodes;

b) distance between membranes and their distribution character with regard to
electrodes;

¢) ion-selective membranes’ type (cation-exchange, anion-exchange);

d) duration of water stay in intermembranous space;
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e) electrolytes concentration (sulphuric acid, solution of sodium sulphate);

f) cleansing agent nature (tap water, citric acid, solution of sodium sulphate);

g) throughput rate of working fluid and cleansing agent in the intermembranous
space.

It has been established that the greatest influence on the electrodialysis efficiency
of water purification from fluorine ions have the first four factors. The optimal
conditions of toxic fluorine ions’ removal using electrodialysis have been found,
permitting to obtain the purified water with fluorine content under the Maximum
Permissible Concentration norms.

The advantages of electrodialysis method are shown as compared with the
sorption methods of water purification from fluorine ions. It has been established
that the power inputs for 1 m* water purification with fluorine content about the 10
mg/dm? by electrodialysis method do not exceed 5 kW per hour.

OKHUCIUTEJBHO-BOCCTAHOBUTEJIBHBIE ITPOINECCHI C
YUYACTUEM MOHOB MEJIA M TUOJIbHBIX COEJIMHEHUI

10.U. Ckypuaros, H.B. lenenuyk, E.B. Buuyrunckas, JI.B. Cemensik.

Hnemumym xumuvecxou pusuxu um. H.H. Cemenosa PAH,
Mockesa, Poccus.
E.B. lllTamm, P.P. Boponyaun
Hucmumym buoxumuuecxoii puzuxu
um. HM. Omanysns PAH, Mockea, Poccus.
I'A. Barusin
THemepbypeckuti uncmumym sodeprout pusuxu um. B.I1. Koncmanmunosa PAH,

Tamuuna, Poccusi.

Vonbl Menu sIBISIFOTCS] HauOoJiee pacpoCTPaHEHHBIMH KaTaln3aTropaMy OKUC-
JINTEJIBHO-BOCCTAHOBUTENBHBIX IIPOLIECCOB B HEUTPAJIbHOM BOIHOI cpene - mpu
3HaYeHUsIX pH, THITUYHBIX JUIS BOJAHBIX DKOCUCTEM M JKUBBIX OpraHn3MoB. CBs3aHO
9TO C HU3KUM 3apsI0M OKUCICHHOW (pOPMBI B COYETaHHH C BBICOKOI CIIOCOOHOC-
Th10 nOoHOB Cu(ll) K KOMIIIEKCOOOPAa30BAHUIO U HEBBICOKMM 3HAYEHHEM PEIOKC-
noteHuuana napsl LCu?*/LCu’ (L - nuranm), o6ecneunBalOIiM OTHOCHTEIbHYIO
JIETKOCTb TIEPEXOT0B MEKIY JIBYMSI COCTOSTHUSIMU HOHA MEJTH B OKHUCIIUTEIILHO-BOC-
CTaHOBUTEIBHBIX ITPEBPAIICHHSIX.

B npupoHoii BOHO# cperie MPUCYTCTBYET MHOXKECTBO BEIIECTB, 00J1a1at0IInX
KOMILIEKCOOOPa3yIOLIMMH CBOMCTBAMM, TaK YTO KOHIIEHTpamus akBa-popmber Cu?
COCTABJISIET JIMIIL MAITYIO JOJO () OT 00IIero coneprxkanus vonos mem, Cu,

[Cu”]=aCu,,
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rmeo=(1+ZK>*[L J]+ZK>[L J+ZK"I[L, D" L, - pactBopennsie
B BOJE JIMTAHIBI, BKIIOYAass NOHBI THAPOKCHIA, KapOOHAT-MOHBI, XJIOPHI-HOHBI 1
POB; L, - miransl, pacrtoyIOKEHHBIE HA TOBEPXHOCTH B3BEIICHHBIX YacTHIL; L,
- JINTaH/Ibl, BXOMSIINE B COCTAB )KUBBIX OPraHU3MOB. KLS"‘, KLSurf u KLbi" - COOTBET-
cTByromue 3QeKTHBHBIE KOHCTAHTHI KomiIecoobpasosanus Cu* cL L wL _ .
IIpu 5TOM B CHIly MalOCTU IPUPOIHBIX KOHIEHTPALUi HOHOB MEJIU B BOHOM Cpelie
BKJIJIOM OMSIICPHBIX M MOJHSICPHBIX (POPM MOXKHO MPCHEOPEYb.

Bnaromapsi BBICOKOH JTa0MIILHOCTH KOODPJIMHAIMOHHOW c(epbl B peakiusix
JIMTAHJIHOTO 3aMEIlEeHHUs], HOHbI MeJU JaKe MPHU HU3KUX KOHIEHTPALUSX MOTYT
BCTyNaTh BO B3aUMOJECHCTBHE C PENOKC-TUTraHIaMH C 3aMETHBIMH CKOPOCTSIMHU.

HpI/I HaJIMYMK Yy PCAOKC-JIMI'aH[a BbIPA)KCHHbBIX BOCCTAHOBUTCIIbHBIX CBOICTB

L= (DH, = DH = D)
H W

BO3MOKHO 00pa30BaHUe B BOJHOH Cpeie BOCCTAHOBICHHBIX (hOpM HOHOB Meu:

2Cu*+D —2Cu'+D

Cynp6a Cu* B puUpoOIHO#N BOTHOW Cpefie 3aBUCHUT OT MPUCYTCTBUS B HEH KHC-
JIOpoJia, TIEPOKCHIA BOIOPO/A U OT HAIMUMS CIe(pUIeCKUX KOMILUIEKCOOOpa3oBa-
tenei. K uncity Takux KomruiekcooOpazoBareneii OTHOCSITCS, B Y4aCTHOCTH, COC/TH-
HEHMs] BOCCTAHOBJIEHHOM Cepbl.

B nmanHO#1 paboTe 0000IICHBI pe3ybTaThl COOCTBCHHBIX U OITyOIMKOBAaHHBIX B
JUTEpaType padoT MO OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIM IIPEBPAIICHUSIM HOHOB

MeJIM B IPUCYTCTBUM THOBHBIX coeaunennii (RSH 7. HS). B xayecTBe 06beKTOB
HCCIICIOBAaHHS OCHOBHOC BHIMAHUE YICICHO IIYTaTHOHY U IPYTUM aMUHOTHOIAM.
OCHOBHBIE pe3yIbTaThl PA0OTHI CBOIATCA K CICAYIOMIEMY:

1. Tlox neficTBMEM THONBHBIX COSAMHEHNUN MTPOUCXOTUT 3P PEeKTUBHOE BOCCTA-
HoBieHne noHoB Cu?* B Cu’ 6e3 00pa3oBaHusI CBOOOMHBIX THONBHBIX PaIHKAIOB
(RS).

2. Non Cu" B3aumogeiictByer ¢ RSH(RS") ¢ oOpazoBaHreM BBICOKOTIPOUHBIX,
MIPaKTHYECKH HeoOpaTHUMBbIX MOHO-KoMIuiekcoB, Cu'RSH, n MeHee mpouHbIX, 00-
patumbIx Ouc-kommiekcos Cu'(RSH),. B urore npu n36witke RSH Best Mens mepe-
XOJMT B (hOPMY THONBHBIX KOMILIEKcoB Cu':

Cu,, = [Cu'RSH] + [Cu*(RSH),]

3. B 3aBUCHMOCTH OT CTPYKTYphI THOJIBHOTO JINTaH/1a, CTIOCOOHOCTH €Tro K 00-
Pa30BaHUIO XENATHBIX COCAMHEHHH, PEU3yIOTCs [Ba MOH-MOJIEKYJIIPHBIX MeXxa-
Husma B3aumozeiicteus Cu’(RSH), ¢ O, - 06a 6e3 00pa3oBaHus IIPOMEXKYTOUHBIX
CBOOOJTHBIX Pa/INKAJIOB:
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- IO MEXAHHU3MY JIBYX3JICKTPOHHOTO BoccTanosienus O, 1o H,O, mpu yuactun
OITHOTO MOHA MEI!

Cu'(RSH), + 0, — Cu’ +RSSR + H,0,

- TI0 MEXaHMU3MY YETHIPEXAIEKTPOHHOTO BoccTanopenus O, no H,O npu y4a-

CTHH ABYX MOHOB MEJIN
2 Cu*(RSH), + O, -2 Cu” +2RSSR+2H,0

4. CymecTBYIOT THOJBHBIC COCAMHEHHUS, KOTOPhIE OKHUCIISIFOTCSI MEPOKCHIOM
BoIopoaa ropasno oomnee 3pGeKTUBHO, YeM KUCIOPOIOM - TAKKE 110 HEPaIHKallb-
HOMY MEXaHHU3MY

Cu’(RSH), + H,O, — Cu” + RSSR+2 H O

B npucyTcTBUM TakuxX COEAMHEHUN B NPUPOAHON BOLHON Cpele MPOUCXOIUT
n30uparesbHOE BOCCTAHOBIICHNE IEPOKCHU 1A BOIOPO/Ia €CTECTBEHHOTO ITPOUCXOKIE-
HWUSI, YTO IIPUBOJUT K BOSHUKHOBEHHIO KBa3U-BOCCTAHOBHUTEIBHBIX YCIOBHH, TOKCHY-
HBIX JUISl BOJHBIX OPTaHU3MOB C MHTEHCHBHBIM BOJIOOOMEHOM C BHEILIHEH CpeJoH.

B ycnoBusix (opMUpOBaHHS KBa3M-BOCCTAHOBHUTEIHLHOTO COCTOSIHHSI BOJHOW
Cpelibl HOHBI MEJIH TIEPEXOAAT B OMOIOTHUECKU HEJJOCTYITHYIO (POPMY BBICOKOIIPOY-
HBIX cepHHCTBIX coenunenuit Cu(l).

VcroyHnkamy coeJMHEHHH BOCCTAHOBJICHHOM CEpbl, 00JaJarolIiX BHICOKOW
PEaKIMOHHOM CrIocOOHOCThIO B oTHOEHMH H,O,, B IPUpOIHBIX BOJAX CIyXKar
JIOHHBIE OTJIOKEHHSI, BBIJICJICHHSI CHHE3EJICHBIX BOJOPOCIICH U COITyTCTBYIOIUX UM
OakTepuii, CTOUHBIE BOABI [IEJUTI0JI03HO-0yMa)KHOTO TIPON3BOJICTBA U HedTenepepa-
0aTHIBAIOIINX 3aBOJIOB, TOPOJICKUE CTOUHBIE BOJIBI ITOCIIE OMOIOTHUECKOH OUMCTKU
0e3 MoCJIeAYIOIIeH OKUCITUTEIIEHOW 00padOTKH.

MEPCHEKTHUBEI HCIOJIL30BAHMS TEPOKCHJIA BOJIOPOJIA 1
YJIBTPAGHUOJIETOBOTI'O U3JIYUYEHUS B BOJONOATOTOBKE 1
BOJOOYHCTKE.

10.1. Ckypaaros, U.B. /lenenuyk

Unemumym xumuyecxoni pusuxu um. H.H. Cemenosa PAH, Mockea,
Poccus.

E.B. llTamm
HUnemumym buoxumuuecxou gusuxu um. H.M. Omanysns PAH, Mockea, Poccus.
B ycnoBmsix HaOmomaronierocs BO BceM MUpe Ae(PHIINTa YUCTOH BOIBI BOIPO-

CBbI BOOOOYUCTKH U BOAOIIOATOTOBKH ITPOAOJIKAIOT OCTABAaThHCA B IICHTPC BHUMAHUA
uccienonaresici. OCHOBHBIC HEIOCTATKU HCﬁCTBymmHX CUCTEM BOJOOYHMCTKH H
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BOJIOTIOITOTOBKH CBSI3aHBI JTHOO C MCIIOIB30BAHUEM YCTapEBIINX METOIOB, THOO C
OpHeHTaIe Ha He0OOCHOBaHHBIC HOPMATHBHBIC TPEOOBAHNS.

K ycrapeBmmM TpeGOBaHUAM CIIEAYeT OTHECTH, B YaCTHOCTH, XJIOPHPOBAHHE
CTOYHBIX BOJ TIOCJIEC WX OMOJIOTHYECKOH OYMCTKH. MI3BECTHO, UTO MPH XJIOPHPOBa-
HHAW CTOYHBIX BOJI TapaHTUPOBAaHHBIA 3(dekT obe33apakuBaHUs HE JOCTUTACTCS
Jake TIPH BBICOKOH 11o3e xiopa. [1pr 3ToM moMrMo HE0OXOAUMOCTH IEXIOPHPOBa-
HUS CTOYHBIX BOJ TIepesi cOPOCOM HX B BOJOEM, BO3HUKAET OTTACHOCTH 00pa30BaHMUs
B BOZIC TOKCHYECKUX XJIOPOPTAHWICCKUX COSNNHEHNH, B YACTHOCTH, XJIOP(HEHOTIOB.
B mpupoHoi BOTHOM cpejie o/ IEHCTBUEM COJTHEYHOTO CBETa XJIOPPEHOIBI MO-
TYT TIpeBpamarbes nanee B 0ojiee YCTOHUMBBIE TOKCHYECKUE (OPMBI, TAKHE Kak
TTOJINXJIOPUPOBAHHBIE THOCH30-TUOKCHHBI B THOCH30-(ypaHbl.

B xagectBe mpumepa, abCypIHOTO IO CBOCH CYTH HOPMAaTHBHOTO TPEOOBaHHS
CIIeZyeT TIPUBECTH JCHCTBYIOMINE OTPAHUICHUS HA CONEPKAHNE B TUTHEBOH BOZC
1 B BOTOEMaX PHIOOXO3SICTBEHHOTO Ha3HAYCHNUS TIEpOKCHAa Bogopona. U ato - He-
CMOTpS Ha MHOTOYHCIICHHBIC TAaHHBIC O TIOJIOKUTEITHFHOM IEHCTBHU MIEPOKCHIA BO-
JIOpPO/ia HA OPTAaHU3M YeJIOBeKa M THAPOOHOHTOB, B YaCTHOCTH, Ha PHIO Ha paHHHUX
cTamusax ux pa3suTusa. K HeoO0CHOBaHHBIM HOPMATHBHBIM TPEOOBAaHUAM CIEIYEeT
TaK)Ke OTHECTH OTPAaHWYCHHUS Ha COJePyKaHNE B BOJIAX PHIOOXO3SIIICTBEHHOTO Ha3HA-
YeHHSI NOHOB MEH 110 BAJIOBOM KOHIICHTPAINU 0e3 ydeTa X KOMIUIEKCHBIX (OopM.
Hysknmarorest B iepecMoTpe Takke TpeOoBaHus, orpaHrnunBarontie Beananabl XI1K,
BIIK u psin npyrux, HeIHE OOMIETIPUHATHIX TToKa3arenei. Mcrmomnenue 3Tux Tpedo-
BaHUI HE TONBKO TIOIPHIBACT IKOHOMHUKY MPEANPUATHIA, HO U 3a9aCTYI0 TIPUBOANT K
oOparHOMY 3P EKTY TSI BOAHBIX YKOCHCTEM U 370POBbsI HACETICHHUS.

B moxinaze mpuBeICHBI IPIMEPHI UCTIONB30BAHUS TIEPOKCHIA BOIOPOIA H YiIb-
TPaHOICTOBOTO U3ITYICHHUS TSI OUNCTKH U 00e33apaKMBaHUs BOJIBI.

ITokaszano, 4To McHoab30BaHNe YD-U3ITydeHus ABISICTCS HAHOoJee epCcreK-
THBHBIM CITOCOOOM 00€33apa’KUBaHMS CTOYHBIX BOJI MOCIE MX IMPeIBapUTEIFHON
OUYMCTKH OT TBEP/bIX B3BEIIEHHBIX yacTuil. [Ipu kpaTkoBpemeHHOM neicTBun YD-
m3nmydeHus (A=254 HM) XUMUYECKUH COCTaB BOABI HE MEHICTCS, TOCTHTAETCS HE
TOJIEKO OaKTEPHUIIUIHBINA, HO U BUPYIUAHBIN. )11 00e33apaykuBaHus OOIBIITHX 00b-
€MOB BOJBI MOTYT MCTIONB30BATHCS MTPOCTHIC B AKCIUTYATAlNHU U HAaJISKHBIC BOIOTIO-
rpykHble YD-yCTaHOBKH JIOTKOBOTO THTIA. [Ipn 3TOM cTOMMOCTh Y®-00€e33apaku-
BaHUS CTOYHBIX BOJ HIDKE CTOMMOCTH X XJIOPHPOBAHUS/AEXITIOPUPOBAHUS.

[Tpu MUTHEBOM BOTOCHAOKEHUH 00e33apayKuBaHUE BBl YD-HU3TydeHHEM 0CO-
OCHHO YMECTHO B COYETAaHHH C OYMCTKOW MATHEBOM BOIBI METOIaMH (DPUIIBTPAIINH,
TTOCKOJIBKY (DMUTBTPBI MOTYT CIIY’KUTh UCTOYHHUKAMH BTOPHUYHOTO OaKTEPHUIIMIHOTO
3arps3HEHUS BOJBI.

Coueranne Metona (UIBTpaIu ¢ 00paboTKoi Boabl YD-H3myueHuem ¢ 10-
0aBKaMH ITEPOKCH/Ia BOIOPO/a B Ka4eCTBE OaKTEPHOCTATHIECKOTO CPEICTBA MOYKET
YCHENTHO TPUMEHSATHCS IS OYMCTKH BOIBI B TUIABaTeIBbHBIX OacceiiHax Oe3 mc-
TTOJTF30BAHUS XJIOPa MITH 030HA.
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[epokcun Bomopona okaszbBaeTcsi BeChbMa dPPEKTHBHBIM JUIS OYHCTKA apTe-
3MAaHCKUX BOJ OT M30BITOYHBIX MOHOB JKeJe3a, HaXOMIIMINXCS MCXOMHO B COCTOS-
HUW okucienus 2+. [Tox neficTBreM TIepOKCHIa BOIOPOIa B HEUTpaIbHON BOITHOM
cpelie MOH JIByXBaJIEHTHOTO JKelle3a TIepeXoIuT B HepacTBopuMbIe okcuanl Fe(I1T),
3aJICPKUBATOIIIIECS B TIPOIIECCE MOCTEeMy IO (pUIBTPaiii BOMIBI.

OcobeHHO 3P PEKTUBHO TPUMEHEHUE TIEPOKCHIA BOAOPOA B TEXHOJIOTHUH PBI-
00pa3BeIeHAS ¥ IPOMBIIIIIEHHOTO PHIOOBO/ICTBA, B TIOJTMBHOM 3€MIICACTIHH, B 4aCT-
HOCTH, B TETUTMYHBIX XO3SIMCTBAX, a TAKXKE JJIST OUUCTKH JIOKAJTFHBIX CTOKOB IIEJITIO-
JI03HO-0yMa)KHOTO TIPOM3BOJICTBA M MPEIANPHUATHN HE(PTEXUMHUIECKOTO CHHTE3a OT
COEMHEHUH BOCCTAHOBIIEHHOM CEPHI.

OOTOXUMHMUYECKUE MPOLECCHI C YHACTHEM MOHOB HUTPATA
"N HUTPUTA

B. lIBbiaknii, E. llITaMmm
Hnemumym buoxumuueckoul puzuxu um. H-M. Dmanysns PAH, e. Mockea, Poccust.
H. 3aiiuesa, 0. CkypJiaroB

Hnemumym xumuuecxou pusuxu um. H H. Cemenosa PAH, 2. Mockea, Poccus.

EctecTBeHHBII KpyroBOpoT a30Ta B Onocdepe, XapaKTepu3yeTcss HepaauKailb-
HOW TPUPOJON W MaJol CKOPOCTBIO TpaHchopMammu, BCICACTBHE YETO TAHHBIH
MIPOIECC CHIIBHO TOJBEPKEH aHTPOIOTCHHBIM BO3IEHCTBHAM. B pesymbrare me-
SITETTPHOCTH YEJIOBEKa B OKPY)KAIOIMICH cpene paBHOBECHE MO a30Ty B Omocdepe
HapymaeTcs - MPOUCXOIUT HAKOIUIEHHEe HUTpaToB. HakoruieHne HUTpaToB B OHO-
cdepe yBeITMUUBACT /10110 a0MOTHYECKOTO Iy TH TpaHC(HOpMAaLIK a30TCOACPIKAIIIX
COG}II/IHGHI/II\/'I, YTO NPUBOIAUT K YBECIIMYCHUIO BJIUAHUA CBO60]1HO-pa}II/IKaJ'[I)HBIX npe-
BpAILlCHUI B UKJIE a30Ta.

CB00O0/1HO-painKaiibHast poToTpaHchOpMAaLIUs HUTPAT- U HOTPUT-HOHOB XOPO-
0 U3y4YeHa Ha MOJENBHBIX CHCTeMax (T.e. B IMCTWIIMPOBAHHOM BoJE). DTO, 011~
HaKoO, HE OTPa’KACT CUTYALUIO B PEaIbHBIX IPUPO/IHBIX yCIOBHSIX, KOT/Ia OpraHuye-
CKHE BEIIEeCTBA M MOHbI METAJUIOB IEPEMEHHOM BaJEHTHOCTU (B OCHOBHOM, HOHBI
MeJIH, T.K. OCTaJbHBIC, KaK MPaBUIO, HAXOMATCS B MUKPOKOJIOUIHOM COCTOSTHUU
B BHUJIC THIPOKCHIIOB M HEPACTBOPHUMBIX COJICH) MPHUCYTCTBYIOT B PaCTBOPESHHOM
BHJIC.

B manHo# pabote nccienoBaHbl HOTOXHMHUYECKUE PEaKIIMH MOHOB HUTpATa |
HUTPUTA B a9POOHBIX M aHA’POOHBIX YCIOBHUAX B TUCTWLIHPOBAHHOW BOJE C HO-
0aBKaMU pacTBOPEHHBIX opraHuueckux BemecTB (POB) 1 mOHOB MeTaioB mepe-
MEHHOU BaJICHTHOCTH.
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OcHosHble pe3yabmanuvl padomvl C800SAMCI K CLEOYIOUIeMY:

1. BeIsiBIIEHO, 9TO MTyTH (POTOXUMHUYECKON TpaHC(HOPMAITUN HUTPAT- U HATPHUT-
HOHOB, KaK U IMPHUPOJIa TPOMEKYTOYHBIX MTPOIYKTOB UX MIPEBPAIICHIS B BOTHOMH cpe-
Jie, TPUHLIUIHAAIEHO MEHSIOTCS B 3aBUCHMOCTH OT IPHCYTCTBHSA B BOJE IpHMeceit
KaK OpraHW4eCcKHX BEIECTB, TAK M HOHOB METAJUIOB IEPEMEHHON BaJICHTHOCTH.

2. B wactHocTH, IOKa3aHo, yTo n0b6aBka noHoB Meau(Il) monmHocThIO MHIMOK-
pyer nporecc GpoToan3a HAITPUTHOTO HOHA, a YD-00yueHne cMecu HUTPUTA U HU-
Tpara B npucytctBuu meau (II) mpuBOAMT K CTEXMOMETPUUECKOMY HAKOIUICHUIO
HuTpuTHOTrO MOoHA. C nobaBkamu POB 310t 3dhdexT He peructpupyercs. O0HApY-
KeHHBIA 5 exT Bausnus Manbix 1o6asok nonos Cu(ll) na dporomms NO, u NO,,
HE OOBSCHUM B paMKaX CYHICCTBYIOIINX MPEACTABICHUH 0 MeXaHU3Me (DOTOXHMHU-
YeCKUX MPEBPALICHUN HOHHBIX (hOpM a30Ta.

3. IToka3aHO OTCYTCTBHE TYIICHHUS BO30YXXIECHHOTO COCTOSHHS HUTPUT-HOHA
noHamu Cu(Il).

4. IloaTBepXKIEH NpEMIaracMblii B IUTEpaType MexaHusM (oromsa NO, n
NO, ¢ obpazopannem OH-pagukaos.

5. YTouHeH KBaHTOBBIH BbIX0A (oTonuza NO,', 4TO UIpaeT BaKHYIO POIb s
KOJINYECTBEHHO#H oneHkH Biaaga NO,” B HHUIIMMPOBaHHE CBOOOIHO-PaIMKaIIbHBIX
IIPOLIECCOB B IIPUPOIHBIX BOJIAX.

6. Ilokazano, 4ro B MexaHusme (ororpaHcopMaliy HUTPUTOB U HUTPATOB
B)XHYIO POJIb HI'PAIOT peakiuu ¢ yyactueM NO, KOTOpbIe MOTYT IPUBOAMTH K 00-
Pa30BaHUIO HUTPO30COCANHEHUH.

3KCIEPUMEHTAJIBHBIE UCCJIEJOBAHUS NMOIIOTUTEJIBHOMN
CIIOCOBHOCTH U KMHETHKA JECOPBIHAU TSXKEJIBIX
METAJLIIOB (Cd, Zn, Cu, Pb) JIOHHBIX OCAJIKOB HIEJ1b®0OBOM
30HBbI YEPHOI'O MOPA

M.H. I'anonoga', B.B. Hukymun', B.I'. Banureiin?
10o0ecckuil nayuonanvuvlil yrueepcumem, Yxpauna

’BHUU Oxeanzeonoeus, Canxm-Ilemepoype, Poccus

DKCTIepUMEHTAIBHBIE MCCIEAOBAHUS 10 COPOLMHU MPOBOJWINCH HA BOCBMH
oOpasnax JOHHBIX OTIoXeHui YepHoro Mops. OOImas cxeMa MpOBEACHUS dKCIIe-
pUMEHTA 3aKJII0Yajach B ceayroneM. HaBecku TOHHBIX 0caakoB (2 I') 3a1MBaINCh
COOTBETCTBYIOIIMMHU pacTBopamu (200 MIT) U3ydaeMBbIX 3JIEMEHTOB, IPUTOTOBICH-
HBIX Ha OCHOBE MOPCKOMH BOJIbI COOTBETCTBYIOIETO paiioHa. Ilocie ycTaHOBIEHUS
paBHOBeCHUSI MEXTy TBepJOH (azoii u uKoil hazoil 0casok OTHUIBTPOBBIBAJICS,
OIpe/IeIAeTC s CoJlepKaHe MeTallla B PacTBOpPE U HETIOCPENICTBEHHO B ocasike. Bo
BCEX IKCIEPUMEHTAX HCIOJIb30BAIACh IPUPOJIHAS MOPCKast BOJA.
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AHaIu3 MOTIOTHTEIHLHOW CITOCOOHOCTH (CEIEKTUBHOCTH) JIOHHBIX OTIIOKEHUH
UepHOro MOps MO YOBUTH B pacTBOPE, PACCYUTAHHOW IO MOJISIPHBIM BEITHYUHAM,
TO3BOJISIET TTOCTPOUTH clieAytonui ps snemeHToB: Cd>(Zn,Cu)> Pb, B Hanpasiie-
HUHU KOTOPOTO MPOUCXOANUT 3aKOHOMEPHOE YMEHBIIICHHE MPOIlecca XEeMOCOPOIHH.
B ciiyuae yueta XuMudeckor u pu3uueckoi copoumu (001ast copOIyst) psij CelieK-
TUBHOCTH NPaKTUUECKH He namensiercs: Cd>Zn>Cu>Pb.

DKCIIepUMEHTHI MPOBOJIMIINCH 110 CIEAYIOIeH MeToAuke. B monuaTiiIeHoBy1o
OaHKy IoMeranach npoda ocajiKa, HaChIIIEHHAS aHAJTM3UPYEMbIM METAJLIOM, U 3a-
JUBaJlach MOpCKo# Bopoil B otHomenuu 1:100. 3arem, uepes onpeaencHHble Ipo-
MEXYTKH BPEMEHH OTOMPAINCHh MPOOBI BOJBI, PACTBOP OT(QHIBTPOBHIBAJICS, U B
HEM OIIPENIeISIIOCh COIepKaHNe U3y4aeMOoro 3JIeMEHTa. 3aTeM 0CaOK 3aIHBaJICs
HOBOH TOpIMelf MOPCKOI BOABI. DTa MpOIEAypa MOBTOPSIIACH O YCTAHOBICHHUS
PaBHOBECHSL.

HawnbGonee ObICTPO TPOUCXOAUT ASCOPOIMS MEIH, OCHOBHAs Macca KOTOpPOi
JUTs OONBIIMHCTBA MPOO TOTIIONIACTCS B TEUCHHWE CYTOK, HO B OTACIBHBIX CITyda-
AX IecopOIus 3aKaHYMBAETCS B TEUCHHUE MEPBOM HElENM U B JalbHEHIIEM HUKa-
KHUX M3MEHEHHMH He npoucxomut. JlecopOrms ocaaKkoB IMHKA U KaJMUsl HECKOJIBKO
OTIMYHA OT MEIU M CBHUHIA. /|11 HUX MOXHO BBIJCIUTH TPH dTala HAKOIUICHUS.
[lepBbIil 3aHUMAET CYyTKH, KOT/Ia MOIVIONIAETCS MEHBIIIE MOJIOBUHBI KOHIIEHTPALUN
MeTaJljIa B HCXOHOM pacTBope. BTopoii aTam cooTBETCTBYET NEPBO HeJelle, B Te-
YEeHUE KOTOPOH MOIIOIAeTCsi OCHOBHAS Macca MeTaiuia. TpeTuit aram onpenenser
BPEMEHHOW MHTEPBAJ B MECSII, KOT/Ja MONIONIACTCS OCTaBIIasics He3HAYNTEIIbHAS
gacTh MeTainta. sl 4epHOMOPCKHX OTIIOKESHUH Tpoliece AecopOIin HAET paBHO-
MepHO 0e3 pe3KuX KoNeOaHWH, 4TO yKa3blBaeT Ha METAacTAOMIBHOE COCTOSHHUE
AQHAIIM3UPYEMOUN CHCTEMBI.

[Tomy4yeHHBIE pe3yaBTaTHI TO3BOJIIOT HAMETHTh TEOXUMHUYECKYIO 30HATBHOCTD
HAKOIUICHUS TSDKEITBIX METAJUIOB B CIIy4ae MX MacCOBOTO BBIOpOCA: B MIPHOPEKHOI
4acTH B OCHOBHOM OyAyT HAaKaIIMBAaThCS MEIb U CBUHEI, B ITyOOKOBOTHOM - ITMHK
U KagMuil. B To ke BpeMs clleAyeT y4uThIBaTh, YTO AOHHBIE OTIOKEHUs1 YepHoro
MOPS XapaKTepU3YIOTCS BBICOKOW EMKOCTBIO MOTJIONICHUS KaJIMHUSL.

IKOJOTHYECKHI MOHUTOPUHT COCTABA MPHIOHHOI
MOPCKOI1 BOJbI B PATOHE KAPKHHUTCKOTO 3AJINBA
(YEPHOE MOPE)

A.T'anonoBa, B. Hukyaun

Ooeccruti HAYUOHATLHBII YHUGepCUmem, YKpauna

OnpoboBaHue JOHHBIX OTIOKEHUH KapKHMHUTCKOrO 3aliMBa MPOBOAUIIOCH C
o6opra HUC «MeunnkoBy» OIecCKOro TOCyIapcTBEHHOTO yHHBepcuTeTa B 1989 u
B 1990 romax. B mpuaoHHOM cJ10€ BOJIBI ONIPEIEISUIOCH COAepKaHUE PACTBOPEHHO-
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TO KHCJIOPONa, HUTPATOB, HUTPHUTOB, (GocdaTOB, a TAKKE EMEHTOB-TOKCHKAHTOB
(Hg, Cd, Pb, Zn, Cu, Cr, Ni).

B ampene 1989 roma comepykanne pacTBOPEHHOTO KHUCIOPOAA B TPHIOHHON
BoJIe cocTaBisuio 5.2-7.9vu/n. B utone 1990 roja KOHIEHTpAIHS KHCIOPOAa CHU-
3uiaach 10 2.0-5.0Mi1/31, 9TO IPUBENIO CPey B COCTOSHUE OJIM3KOE K THITOKCHH.

Heckonbko MOBBIIEHHOE COIepKaHUE HUTPATOB HaOMoanoch B anpene 1989
roaa - 20-120mkr/i. Jlerom 1990 rona ux coneprkaHue MOHU3MIOCH 0 HHTEPBAJIb-
HbIX KOHUeHTparwi 1.0 - S0mkr/n. [Ipu THIMYHOM coziep)KaHUM HUTPUTOB B BOJIE
Ut naHHoTO pariona 3.0-7.0 mxr/n, 1990 romy ux comepaHue B CPEIHEM 110 paid-
oHy ObwT0 11.0 MKI/J, 9TO MOATBEPKIAET TE3UC O COCTOSTHUH IPUIOHHOMN CPEIIBI B
9TO BpeMsi ONM3KOMY K THITOKCHU.

Cpennue cofepyKaHus KUAKUX YIIEBOJOPOIOB U ()EHONA B MPHIOHHOW MOP-
ckoii Bozte 1989-1990 rogax mpessimao 1K 11 Box peIiO0X03sIICTBEHHOTO 3Ha-
gerus. B1990 roay mo cpaBHeHH0 ¢ 1989 MpOUCXOAMIIO 3HAUNTEHHOE YBEITHUECHUE
xoHnentparuit 111, AT, AJ13. Cpennsist korneHTpanus GochaToB B mpUIOHHON
Boze B anpesie 1989 roma cocrasisiia 18,9 mkr/i, a B utone 1990 roaa -12,9 Mxr/i1.

CpeL[HI/Ie COZICPKaHUA PTYTH, KaAMUA U CBUHIA B IMIPUJIOHHOM CJIO€ BOJbI HE-
ckonbko Hioke [T/1K, nuaka 1 meau 3HauutensHo npebiaeT [TJIK; xpoma n Hukens
B 1989 roay mpessimano [1/1K, a B 1990 06110 0cTaBaaoch OIU3KUM K HEMY.

Takoe BBICOKOE COZIEpKAHUE DJIEMEHTOB-TOKCHKAHTOB OKa3bIBAa€T HEraTHBHOE
BJIMSIHAC Ha OPraHW3MBI HE TOJBKO CBOCH TOKCHYHOCTBHIO, HO W BIIMSICT HA 3HAYU-
TEIHHOC M3MCHCHHE PEKIMa OMOTCHHBIX BEIICCTB M PACTBOPCHHBIX Ta30B.

OCHOBHBIM UCTOYHHKOM ITOCTYIUICHHS BEIIECTB-3aTPSA3HUTEIICH B IPUIOHHYIO
MOPCKYT0 Bomy KapKHHHTCKOTO 3aJIMBa SBISIETCS TIOBEPXHOCTHBII CTOK BOJI C OPO-
ITaeMBIX CETbX03 YTOANH, a TakKe KOITICKTOPHO-APEHAKHBIE BOIBI COpaCHIBACMBIC
C PUCOBBIX TOJICH.

DEPOSIT AND SILT FROM CLEARING STATIONS AND
POSSIBILITY OF THEIR USAGE

Aliona Moldoveanu

National Institute of Ecology, Moldova

The process of the biological depuration of waste water is based on the capacity
of microorganisms to use the pollutants substances for nutrition and existences. As
the result of the biological depuration of waste water big quantities of deposit and
silt are formed which constitute almost 30% from the total volume of wastewater
with humidity over 90%. The physical and chimical characteristic of deposit and
silt is very essential because in the process of the biological depuration of waste
water big quantities of deposit and silt are formed which can be returned in the
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environment. Annually in the republic in the biochemical clearing station nearly
1 mln. m* of deposit and silt are formed which have to be utilize. In the process
of deposit and silt exploitation it is important to know chemical composition and
microbiological characteristic, composition of heavy metals, and other. At present
we don’t have an amply research about deposit and silt in dependence with waste
water, which can be used as fertilizant in agriculture.

The purpose of work is to research the deposit and silt structure in the result
of result of clearing waste water; to establish the factors, which determine the
possibility of using silt as fertilizer in agriculture. The researches have been carried
out on the basis of the biological clearing station of city Chisinau. In spite of the fact
that the volume of water within day decreases (from 340 thousand m?*/24 of hours in
1990 up to 261 thousand m?/24 of hours in 2000), quantity of some pollutants grows
(ammoniac nitrogen, chemical consumption of oxygen, biological consumption of
oxygen).

This fact shows the essential changes of loading pollutants in waste water,
condition of their clearing and, accordingly, quantity and structure of formed silt.

The researches of silt for chemical composition were carried out. There were
determined anions: NH,", NO,, NO_", PO 43', Cletc. and cations heavy metals: Ni*",
Cu*, Zn*', Cr*" etc.

The content of heavy metals in the analyzed sample of silt does not exceed, the
extreme allowable concentration does not exceed. Comparing the given results with
those received earlier, it is observed the increase of the content of heavy metals. It is
explained by the economic crisis, which has broken the infrastructure of industrial
branches (galvanic, machine-building etc.), which were the basic pollutants of
waste water heavy metals.

Proceeding from the received results, for the content heavy metals in silt and
in ground it was proved, that the entering 50 t of silt/1 ha ground does not represent
any danger in pollution of heavy metals. To use the given silt as fertilizer it should
correspond to certain requirements (chemical, microbiological and parasitical to the
characteristics).

There have been carried out the microbiological analyses of samples of silt for:
a Credit Coli (0,00001), Credit Enterococcus (0,0001-0,1), pathogenic microflora
(absence), Salmonella (absence). The received data of the carried out microbiological
analyses show insignificant quantities of microorganisms or their absence.

The obtained results of the complex silt analysis given the possibility to use it
as fertilizer in agriculture.
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HOUSEHOLD WASTE WATER - SOURCE OF POLLUTION
OF WATER RESOURCES

Aliona Moldoveanu

National Institute of Ecology, Moldova

One of the basic problems in the Republic of Moldova is rational use of water,
as the most part of superficial and earth waters are already polluted and do not
correspond to the requirements concerning the drinking water.

At present, one of waters pollutants is the industrial and household waste
water. The household waste water of city Chisinau is cleared at the biological
clearing station. After clearing the cleared waste water is dumped in to the river
Bac. The cleared waste water together with waters of the river Bac reaches the
river Dnyister at the distance of 62 km below the city Chisinau near the district
Gura-Bacului. Here there is a zone of rest of city Bendery. The effective process
of waste water clearing is very important because it influences on the quality flow
of waste water.

As aresult of biological clearing there are complex processes, which contribute
to the elimination of significant quantities of pollutants (organic substances, heavy
metals, connection of nitrogen and phosphorus etc.) and their accumulation in silts,
and to the formation and allocation of toxic substances in atmosphere (CO, NO,,
CH,, NH,, H,S, C H.S, CH,S etc.).

The purpose of the work is to estimate the negative influence of waste water on
the superficial waters. The researches are carried out on the basis of clearing stations
of the city Chisinau. The samples of waste water were exposed to the analysis.
There are determined the concentration pollutants in wastewater before clearing and
concentration of pollutants in waste water after the process of clearing.

It is established that during clearing the waste removal of pollutants from water
changes in the following way: removal of nitrites from 25 % up to 40 %, removal
nitrates from 2 % up to 40 %, removal of ammoniac nitrogen from 34 % up to 47 %,
removal of general nitrogen from 33 % up to 50 %.

The removal of heavy metals during clearing waste water occurs in the following
way: cuprum from 10 % up to 83 %, general chrome from 5 % up to 62,5 % etc.

In the result of clearing urban waste water the quantity of unremoved pollutants,
that get in the superficial waters, constitutes (mg/1) for nitrites - 0,16, nitrates - 2,88,
ammoniac nitrogen - 19,30, general nitrogen - 17,88, cuprum - 0,08, general chrome
- 0,057, zinc - 0,039, nickel - 0,16, iron - 0,040.

It is revealed that, in most cases, the residual quantities of pollutants exceed
extreme allowable concentration: nitrates 8 times, ammoniac nitrogen 57 times,
cuprum 4 times, chrome 19 times, zinc 4 times, nickel 15 times.

37



ECOLOGICAL CHEMISTRY, 2005, Chisinau, Republic of Moldova

According to the received data, it have been revealed, that the waste water after
clearing becomes pollutants of superficial waters. In spite of the fact that the volume
of water within day decreases (from 340 thousand m?/24 of hours in 1990 up to 261
thousand m?/24 of hours in 2000), the quantity of some pollutants increases. It is the
due to the occurrence of the non-authorized enterprises, which at night dump waste
water in the water drain without the preliminary clearing.

REGENERATION OF VEGETAL ACTIVATED CARBONS EXHAUSTED
WITH CHLOROPHENOLS

I. Dranca

Institute of Chemistry of the Academy of Sciences, Chisinau, Moldova

Activated carbons (ACs) are widely used as adsorbents for water purification.
Chlorophenols (CPs) pose special challenges as polluants. ACs made from peach
and plum stones were oxidized and impregnated with salts of Cu(Il), Fe(IIl),
Ni(II) and Cr(II)[1]. The chemically modified ACs, along with a commercial
AC (S208c), were saturated with ortho- (OCP) and meta-chlorophenol (MCP) to
investigate the potential for thermally regenerating the spent ACs. The thermal
regeneration process was monitored by thermal analysis (TGA/DSC), gas
chromatography and mass spectrometry (GC/MS). Thermal desorption profiles
showed that in most cases weight losses occur in two steps (weak physisorption
at ~220°C and strong chemisorption at ~620°C). Intermediate steps at ~400°C
appeared in samples whose chemical treatments successfully weakened the
interactions between strongly chemisorbed CP molecules and AC surfaces. The
type and quantity of products of OCP and MCP desorption during the thermal
regeneration of a spent AC depend on the chemical modification given to the
AC prior to its use as CP adsorbent. Besides the original chlorophenols, thermal
regeneration products can include chlorobenzene, dichloro-dibenzofuran, phenol,
aliphatic and aromatic hydrocarbons, water, chlorides, carbon oxides, hydrogen,
and char deposits. Mechanisms for the formation of these compounds were
discussed. The char deposits built during this study did not appear to diminish the
surface area or porosity of the chemically modified ACs following their thermal
regeneration.

[1]. Maroto-Valer MM, Dranca I, Lupascu T, Nastas R.,Carbon 2004;42(12/
13):2655-2659.

Acknowledgement: Partial support for this work from the CIES(US) under
Fulbright grant 01-25814is gratefully acknowledged.
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PROCESSES OF RADICAL AUTO-PURIFICATION OF AQUATIC
SYSTEMS

V. Boldescu, Viorica Gladchi
Moldova State University, Chisinau

Several recent studies have detected numerous pharmaceuticals and personal
care products (PPCPs) in natural waters throughout the world. The full extent,
magnitude and ramifications of their presence in the aquatic environment are largely
unknown, but it is evident that their environmental impact will be determined by
their fates and lifetimes and biological activity of any degradation products.

One of the main ways of PPCPs degradation is photolysis.

This work is dedicated to the indirect photolysis (hydroxyl radical mediated)
of selected PPCPs. Hydroxyl radicals play an important role in natural water
environment auto-purification. Radical state of natural waters may be characterized
by the inhibiting capacity (3'k,[S,]), the parameter that ranges from 10 s for rather
clean waters to 10° s™! for strongly polluted waters.

Theobjectiveofthisresearchisthestudy ofinfluence ofantibiotics oxytetracycline
(OTC) and lincomycin hydrochloride (LM) and their photodegradation products on
radical processes in the aquatic systems. The study has been performed with and
without addition of the copper (II) ions, which are main catalysts of natural redox
processes.

It has been found that }’k[S] values are higher in the presence of LM than
of OTC and in general ranged from 2.74 to 8.50 -10° s''(at pH 7 and T = 20 C°).
In the presence of Cu* ions the }’k[S] values are lower for model-systems with
both antibiotics, that could be explained by the formation of the antibiotic-Cu?*
complexes, which produce active radicals being photodegradated. Detected Y k [S.]
values for these systems range from 0,42 -10°s™' to 1,59 -10°s™".

The analysis of the photolysis products has shown difference between the
products formed in the presence of Cu?* and the products formed in systems without
addition of Cu*".

In conclusion, the investigation has shown that studied antibiotics don’t have
significant influence on the processes of radical processes in aquatic systems. The
difference between photodegradation products formed in the presence and without
additive of Cu?" emphasizes the importance of identifying and studying photolysis
products and intermediates of PPCPs in the presence of different naturally occurring
metal ions, which may form complexes with them and thus catalyze the formation
of several degradation products with different biological activity.
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THE INFLUENCE OF BENZOIC ACID ON THE RADICAL SELF-
PURIFICATION PROCESSES IN NATURAL MEDIUM

V. Gladchi, N. Goreaceva, N. Rusu
State University of Moldova, Kishinev

The processes of formation and destruction of hydrogen peroxide hold a very
important place in the system of self-purification in the aquatic medium. One of
the intermediate products of reduction of hydrogen peroxide are the OH radicals
having pronounced oxidizing properties. The composition of OH radicals in the
aquatic medium can be determined by means of p-nitrosodimethylaniline colorant
(PNDMA) applied in radiation chemistry as specific acceptor of OH-radical. By
measuring the PNDMA discolorations rate at H,O, photolysis in distilled water and
in the presence of various naturally occurred additives there can be determined the
inhibiting capacity of the water environment with regard to radical self-purification
processes with the participation of OH radicals (3’k[S.]). The variation of the

! water is

inhibiting capacity parameter can be demonstrated. At Y'k[S,] > 10° s°
strongly polluted, at 3 k[S] > 10* s it is regarded as rather clean. Normally, for
most natural waters the value is Y k[S,]>10° s

The study of the influence of benzoic acid (BA) on radical self-purification
processes of the aquatic medium demonstrates its negative influence. The inhibiting
capacity of the medium in the presence of BA lies in the limits of (2,40 — 5,13)-10° s,
which is characteristic for strongly polluted waters. The permanent concentration
of OH radicals in the system studied decreases together with the increase of BA
concentration and lies in the limits of (1,11 — 2,34)-10""M. Moreover, there was
studied the influence of simultaneous presence of BA and the ions of Cu(II), Fe(III)
and EDTA. It was proven that there exists a certain pattern for the rise of the capture
constant of OH radicals in the studied systems:

K <K <K, <K <K

BA-Cu(ll) BA-Fe(IIl) BA BA-EDTA-Fe(IlI) BA-EDTA-Cu(1l).

The results obtained can be used to forecast the processes, which can take place
in natural waters in the presence of different substances of natural, and anthropogenic
origin.
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THE STUDY OF REDOX CONDITIONS IN THE DNIESTER RIVER

V. Gladchi, N. Goreaceva, E. Bunduchi, R. Borodaev, I. Mardari
The State University of Moldova, Kishinev

The Dniester is a trans-boundary river crossing the countries of Moldova and
Ukraine, discharging into the Black Sea. In 1981 in the middle part of the river on the
territory of Ukraine a barrage was constructed, creating the Dniestrovsk Hydropower
Station. The newly formed storage pond is 194 km long. The main purpose of the
reservoir construction was for power supply and flood control. In 1985 another dam
was constructed downstream of the Dniestrovsk barrage in order to create a 20-km
buffer reservoir. The second barrage also serves as a frontier between Moldova and
Ukraine. The main purpose of the second barrage construction was to regulate the
water discharge from the first barrage and also to generate electric power.

The Dniester reservoir is a canyon-type, deep-water lake with a 54 m maximum
depth near the dam. Low water temperature, a deficiency in dissolved oxygen, and
the presence of hydrogen sulfide and ammonium are typical for the hypolimnion
of such reservoirs. Once the reservoir was filled with water, organic-rich sediments
have accumulated, and the decomposition of this organic material creates low red-ox
conditions.

Since the beginning of full-capacity operation of the Dniestrovsk Hydroelectric
Power Plant, dramatic changes in the water quality occurred in the river emerging
from the buffer reservoir. The temperature regime of the river has been changed as
follows: the mean temperature value decreased by 8-10°C in summer time. Severe
changes in the aquatic ecosystem occurred: the diversity of hydrobiont species
was decreased, fish stocks also decreased, and mass fish kills were often observed.
Ichthyologists have pointed out the negative effects of the dam on the ichthyo-
fauna. Some fish species have stopped spawning, and fish stocks have been 18-
fold reduced. Reproduction of some species has decreased 30-fold. Certain studies
revealed that 80% of the sturgeon sampled showed signs of spawn reabsorption.

It was hypothesized that the main reason for these changes is the modified
temperature regime. However, the studies performed by our team in 2003 have
shown that this might be not the only reason. In the framework of ecological
expedition “Dniester 2003”, in which the researchers from the State University of
Moldova were involved, the red-ox state of Dniester River water was determined,
along with the other conventional hydrochemical parameters. According to our
investigations carried out from July till September, the red-ox state of water was
unstable. The red-ox state of surface natural waters is a parameter that characterizes
the ecological state of the water body and its auto-purification capacity. Biologically
healthy fresh water is determined by the presence in it of hydrogen peroxide within
the limits of 10 mol/l.
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In the samples collected from the upper layers of the river portion starting from
Naslavcha village till the Dubossary City, hydrogen peroxide was not detected; at
the same time the reducing equivalents titrated by hydrogen peroxide are present
in concentrations 3,5 - 107-4,5 - 107 mol/l. The dissolved oxygen content in upper
layers was normal. The state of water environment could be characterized as quasi-
reducing. It is possible that the hypolimnion of the reservoir is anoxic due to thermal
stratification, and the water discharging at the bottom to the dam is anoxic, thus
introducing these reduced species into the river downstream of the dam.

The presence of reducing substances in the amounts exceeding quite often
the contents in oxidizers (hydrogen peroxide), provoke the unbalance of these
processes in water environment. It is known that the reductive, quasi-reducing and
super oxidative conditions of natural waters are destructive for the development
of hydro-bionts, including fish. Quasi-reducing conditions are toxic for certain
bacteria, infusoria and fish larvae.

HETERONUCLEAR COORDINATION COMPOUNDS OF BISMUTH (III)
AND SOME 3D METALS AS CATALYSTS FOR PRODUCING
NON-POLLUTING FUEL

I. Bulimestru, V. Stavila, A. Cecal*, A. Paraschivescu**, V. Tsapkov, A. Gulea

State University of Moldova
"University “Al 1. Cuza”, lasi, Romania
2University “G. Bacovia”, Bacau, Romania

Due to special importance of hydrogen as a substance widely used in chemical
industry and as pure ecological fuel, vast investigations dealing with its more
economically profitable production have been performed recently. Literature
review on actual study of researches connected with hydrogen production has
revealed that hydrogen can be obtained using traditional methods like water
electrolyses, water decomposition thermochemical cycles, photochemical water
decomposition, as well as nontraditional ways like catalytic water radiolyses. In
spite of the fact that significant progress has been made in this direction, the
problem of searching more productive catalysts is still a burning one.

The research targeted at stating optimal conditions for obtaining hydrogen
via water radiolyses, using as catalytic agents the following heteronuclear
coordination compounds:  1,2-[Co(NH,),(NO,),][Bi(Edta)(H,0)] (I) and
[Cu(H,0),][Bi(Edta)(H,0)]-2H,0 (II). Water radiolytic decomposition has been
performed at the Institute of Nuclear Investigations, Pitesti, Romania, using as
radiation source % Co isotope with 5-10* Ci activity and that emits a debit dose of
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8.5 KGy/h close to the respective samples. The quantity of the resulted products,
as well as the one of the gases from the initially irradiated vessels, was determined
using mass-spectrometry technique.

It has been established that hydrogen radiolytic output, when (I) and (IT)
were used as catalysts, went 30-40 times up compared with non-catalytic water
radiolysis and 1.3-2.0 times up when compared with the most effective catalysts
described in the literature. The efficiency of the catalyst depends on complex
cation nature and in this case compound (I) is more effective than (II).

The discovered properties of the cation- anion heterometallic coordination
compounds of Bismuth (IIT) with Co(IIT) and Cu(II), make a valuable contribution
to hydrogen production technology.

The investigations have been performed with financial support of National
Project Nr. 45.003P.

KINETICS REGULARITIES AND THE MECHANISMS
OF THE OXIDATION OF SOME INDUSTRIAL DYES IN
HOMOGENEOUS SYSTEMS

Gh. Duca!, Tatiana Isac?

'Academy of Sciences of Moldova, >Moldova State University, Chisinau

The formal kinetics of the oxidation of some azo dyes and acid anthraquinone
dyes with hydrogen peroxide in systems of the type Mn (II)-ligand-H,O, (in neutral
and basic medium) and Fe(lI)-ligand -H,O, (in weak acid medium) are presented.
Decoloration degree of dyes used reachs values 70-100%, all colorants used can
be arranged in the folloing decreasing order of decoloration rate: direct azo dyes,
reactive azo dyes and acid anthraquinone dyes. The rate of decoloration in the
system Mn(II)-HCO, -H,0, is 8 times as fast as the one in the Fenton system.

The principal active particles generated in these systems are detected and the
mechanism scheme of the oxidation processes is proposed. According to the rate
of p-nitrosodimethylaniline decoloration (specific acceptor of the OH-radicals)
in the presence of the different quantities of dyes, the rate constants of OH+ dye
interaction with values in the limits (0,43-6,17)-10'° M-.s""have been determined.
The mechanisms in the mentioned systems are considered to be ion-radicalic (cyclic
or radical-chain).

The influence of UV-irradiation on the oxidation process of dyes in the
noncatalytic and catalytic systems Mn(I)-HCO, -UV/H,0,-S has been studied, for
OH:-radicals generation « DRT-1000W» lamp was used. It has been established, that
the main oxidative particle is hydroxyl -radical. The regularities and effectivity of
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both systems used have been compared. It was determined the chemical oxigen
demand (COD) by oxidation with potassium dicromate in sulfuric acid and heating
for two hours. COD varies from 4 to 94% depending on the system used. The main
steps of the primary purification of polluted waters from dyes are proposed.

The catalymetric method for the determination of the microquantities of
manganese in natural waters on the basis of catalytic system Mn(II)-HCO, -H,O,-
S (S- acid anthraquinone dyes has been elaborated The minimal concentration of
manganese which can be detected is 2-107 M in the systems Mn(I1 )-HCO;ﬂzgz;
ABA and Mn(ID-HCO - H,O,-AB 78. The sensibility of the proposed method is

not high but the method itself is very selective.

OUYHCTKA ITPUPOJTHOM BOJIbl COPBEHTAMU HA OCHOBE
TPEINEJA MOJTJABCKOI'O MECTOPOXJIEHUA

A.H. Iymusk, A.IL I'yasa, E.W. TyroBan, P.U. Boponaes

Monoasckuii T'ocyoapcmeennwviti Yuusepcumem

IToBepxHOCTHBIE BOIbI PecrmyOnmuku MomoBa XapakTepHU3ylOTCs TOBBIIICH-
HBIM COAEP)KaHHEM OPraHMYECKHX BEIIECTB, a BBHICOKHE KOHIICHTPALUU COJeH
JKECTKOCTH U JKeJe3a TOBOJEHO YacTO BCTPEYAIOTCSA B IMOA3EMHBIX (KOJO/IE3HBIX)
Bomax. Ilems paboThl cocTosiia B moxdoope Hanbomee 3hdekTrnBHOrO copOeHTa Ha
OCHOBE TpeTIeNna sl yAaJICHHS U3 IPUPOIHBIX BOJ 3aTrPs3HUTEIICH OPTaHNYeCKON 1
HEOPTaHUYECKOU MPUPOIBI.

B kadecTtBe 0OBEKTOB I OYHCTKH OBLIH BBHIOPAHBI BOABI BOIOXPAaHWIIHINIA
Bass Mopwuitop, kononna (Kumraes, epkoBb Yyduist), KHITHHEBCKOTO BOJOIIPOBO-
Jla ¥ MOJIETTLHOTO PacTBOPa C BHICOKOW MCXOAHOM KOHIIEHTpAIMEn Kee3a.

3a W3MEHEHHEM KOHIICHTPAIlMH PACTBOPEHHBIX OPTaHMYECKHUX BEIICCTB H
COJICH JKECTKOCTH CIECOUIINA C TOMOIIBI0 THTPUMETPHUECKAX METOIOB IEepMaHTa-
HaTHOU okucisieMoctd U DJITA, cCOOTBEeTCTBEHHO. YObUIb KOHIICHTPAIMM HOHOB
xKene3a (UKCHPOBAIH (HOTOMETPUISCKIM METOIOM Ha OCHOBE XKENTOH KPOBSHOM
COJIH.

B kagecTBe copOEHTOB, KpOMe CaMOW TOPOJIBI Tperela (MeCTOPOKICHHE ¥ C.
CenaroBka), mpokaineHHo# rmpu 1100°C, mpuMeHsUTHCH eIlie JIBE €€ MOAU(PUKITHPO-
BanHble Na- n H- popmbl. Na- n H- Mmogudukamuu tpernena ObUTH MOTyYeHBI TPH
00paboTKe MOPOIBI XJIOPUIOM HATPHSI U CEPHON KUCIOTONW, COOTBETCTBEHHO.

OurcTKa MPOU3BOIMIACH B CTATHUECKUX YCIOBUAX HA CIICIIUANFHBIX YCTaHOB-
Kax, a OTHOIIICHHE COPOCHT: ounIiaeMas Boja coctarisiio 1:15. Uepes onpenerneH-
HBIE IPOMEKYTKH BPEMEHH COPOSHT OTACIISUTH OT BOIBI, KOTOPYIO aHATHM3UPOBAIH
Ha copeprkaHue 3arpssauTeneii. [1o pesynpraramM SKCIepIMEHTOB OBLITH ITOCTPOCHEI
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KHHETHYECKHE KPUBBIC M OTIPEEIICHBI KOHCTAHTHI CKOPOCTH COPOIHH, 3HAYCHUS
KOTOPBIX CBE/ICHBI B TAONHITY.

[IpuBeneHHBIC TaHHBIC B TAOIHUIIE TTO3BOJISIOT 3aKIIOUNTH CICAYIONICE:

1) Na- ¢opma Tpenena Haubosee d3pPeKTHBHA TIPU OYUCTKE IMOBEPXHOCTHBIX
BOJI OT PaCTBOPEHHBIX OPTaHNIECKHX BEIICCTB;

2) H- popma Tpererna mydire BCETo yaaiseT oMM 0OMEeH KECTKOCTH U3 IOJI-
3EMHBIX BOJ;

3) [IpupomHyro GopMy Tperesia MOXKHO € YCIIEXOM HCITOJIb30BaTh TP OUUCTKE
JM000TO THIIA UCCIIEIOBAHHBIX BojI. OCOOEHHO YCHIENIHBIM Oy/IeT ee pUMEHEHNE
JUTSI TOOYMCTKH BOJOTIPOBOIHOM BOJBI OT COJIeH kecTkocTH. Hambompimee 3Have-
HH€ KOHCTAHTBI CKOPOCTH COPOIIMH JIJIS ATOH (POPMBI TpeTesia HaboIaeTcs U Mpu
OYHCTKE MOJEIFHOTO PACTBOPA OT HOHOB JKeJe3a.

Tabnuia
Copoyuonnasn cnocoonocms mpenena u e2o MOOUPUKAYUIL 6 OMHOUIEHUU
PA3IUYHBIX 3a2pA3HUmMenell RPUPOOHBIX 800

. Komcrantst ckopoctu copormu K, M-mum!
Vnansiembiii 3a- Tum -
3 BT [TpuporHbit H-copma tpe- | Na-opma Tpe-
Tperien rena nesa
POB’ ToBepXHOCTHBIE 1,610 1,810 2,710
Kectrocts (03epo BM*¥*) 1,910 - -
Tomzemubie (ko-
Kecrrocth
JIOJIELT) 20102 21102 1,310
KectrocTh Bomornposon 1,910 04107 -
PactBopennoe MonenbHbIi
JKeNe30 pacTBop 3,2107 3,010? 2,610

POB’- pacTBOpEeHHBIE OpraHMYECKHE BEIIECTBA,;
o3epo BM**- Bomoxpanunuie Bans Mopwuiop.

Paboma svinonnena 6 pamxax eocyoapcmeenHol npoepammsl no paspabomke
U NPUMEHEHUIO MeCIHbIX NOLE3HbIX UCKONAEeMbIX.
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EXTRAGEREA UNOR COLORANTI DIN SOLUTII APOASE PRIN
SORBENTI ARGILOSI MOLDOVENESTI

A. Pusneac, A. Gulea, V. Gutanu, E. Tutovan

Universitatea de Stat din Moldova

melor modificate ale acestora pentru epurarea apelor reziduale poluate de coloranti
industriali s-a studiat adsorbtia colorantilor de diferite clase (galben dispers 2K,
maro dispers, violet dispers, albastru intens reactiv, violet reactiv, galben auriu reac-
tiv, rosu direct, oranj direct si crezofenin direct) din sisteme model - solutii apoase
de catre diatomita naturala din Vascauti, diatomita calcinata la 950°C, tripolul na-
tural din Sanatauca, bentonita naturala din Larguta si Prodanesti si modificarile lor
cu solutii de acid sulfuric de 10% cu calcinare ulterioara. Au fost calculate valorile
adsorbtiei, gradului de extragere, constantelor de viteza a procesului de sorbtie si
energiilor de activare.

Din datele obtinute se poate constata ca pe suprafata diatomitei naturale cel
mai eficient se adsorb colorantii directi, gradul de extragere ajungdnd pana la
100 %, colorantii reactivi se adsorb mai slab (de exemplu, galben auriu reactiv se
adsoarbe din solutie pana la 30 %). Pe suprafata tripolului valorile adsorbtiei sunt
mai scdzute, desi rosu direct se adsoarbe pana la 90 %. De asemenea se observa
ca la modificarea diatomitei valorile adsorbtiei nu se modifica esential, exceptie
facand colorantul galben dispers 2KX.

Si la suprafata bentonitei cel mai eficient se adsorb colorantii directi. Activarea
bentonitei cu acid sulfuric nu duce la modidficarea esentiala a capacitatii de adsorb-
tie fata de colorantii studiati.

Rezultatele obtinute de noi permit de a face concluzia ca sorbentii argilosi din
Moldova studiati de noi manifestd o capacitate de adsorbtie destul de avansata fata
de unii coloranti din solutii apoase chiar sub forma naturala a sa si ar putea fi utili-
zati in vederea extragerii colorantilor din apele reziduale, iar activarea lor adecvata
ar permite obtinerea sorbentilor cu proprietati sorbtionale imbunatatite.
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BbIEOP TAPAMETPOB AKTUBAIIMU MOJIJABCKUX TUATOMUTOB
JJIA MOJTYYEHUA COPBEHTOB B BOAOIHNOATI'OTOBKE

0.A.BboJsorun, JI.®.Pomanos, B.JI./lyounoBckuii
C.B.Ciotkun, I1.E.AnrejioB

Unemumym eeogpusuxu u eeonoeuu AH PM, Kuwunes
Qupma «Exonony S.R.L. PM, Kuwuneg

3a py0OeKoM Il OYMCTKU BOABI B OOJIBIINX KOMMYHAJIBHBIX JIOMaX, BOBI ILJIa-
BaTeJIbHBIX 0ACCEHHOB IMPOKOE PACIPOCTPAHEHUE MOJTYUMIN (PHIIBTPBI HA OCHOBE
nuaroMuTa. T GUIBTPEl 3(Q(OEKTUBHBI I OYHCTKHA MTPOMBIIIICHHBIX CTOYHBIX
BOJl OT AMCIIEPCHOW THAPOOKHCH jkene3a. VX yCHenrHo mpuMEeHSFOT Ha aTOMHBIX
AIIEKTPOCTAHIIUSAX JJISI OYFCTKA CTOYHBIX BOJI OT PAJHOAKTHBHBIX B3BECCH M IPYTHX
pUMece.

DddexTuBHOCTh (QUIBTPAIIMOHHON OYMCTKU BOMABI U APYTHX JKUIKOCTCH OT
JMCIIEPCHBIX TIPUMECEHl, TSHKENIBIX METAJUIOB BO MHOT'OM 3aBUCHT OT NPaBHIBHOTO
BbIOOpa mmopomikoB. [Tpomeimuiennsie pupmbl CLLIA ToapKo Ha OCHOBE JHATOMHTOB
BBIMTYCKAIOT CBBIIE 30 MapoK (MIETP-TTOPOIIKOB, OTIMYAIOIINXCS IPYT OT JApyra
JUCTIEPCHOCTHIO0, XUMUYECKIM COCTABOM M (PH3UKO-XMMUYECKIMH CBOWCTBAMHU.

st mpou3BoACTBa (DMITBTPYIOIIETO MOPOIIKA MIPHPOIHBIN THATOMHT IIPOSBIIC-
HHUs BBIKayLbl Co CPEIHMM XMMUYIECKMM cocTaBoM, B %o: Si0, — 83.3; AL O, —2.35;
Fe,0, - 0.73; CuO - 0.83; MgO - 0.86; Na,0+K O — 0.58 nsmenpyaror, BeICyIHBa-
0T, OYHMITAIOT OT MeCKa U IPYTHX MpUMecei U pa3aensioT Ha (ppaxunu. [TomydeHHbIit
Marepual B MIPUHIIATIE Y)KE MOYKET OBITh MCIIONB30BaH IIPH (DIITETPOBAHUH.

C 1enpio yayqImeHns QIIBTPAIIMOHHBIX XapaKTePUCTUK HCXOIHBIN THATOMHT
HaMH OBUI TTOIBEPTHYT TEPMUYECKOW aKTUBAIMH B MPUCYTCTBUH coield Na, 9Tto
MPUBOJIUT K YBEIHMUYCHHIO MaKPOTIOPUCTOCTH (DUIIBTPYIOIIEr0 Marepuasa U MOBbI-
LICHUIO €r0 COPOIIMOHHON CIIOCOOHOCTU. DTUM COCTaBOM ObLI 3aloiHeH 1-if kap-
TPUIK UTSE (DUITBTPAIIAH BOJIBI.

Jlist BTOpOTO KapTpHIDKa HMCIIONB30BATN TakKe ITUATOMHUT TPOSBICHUS BbI-
ITKAyTIbI, IPEABAPUTEIBHO MPOKaIeHHBIN. [IpokaieHHyI0 KPEMHHUCTYIO TIOPOTY aK-
TUBUPOBAIN PACTBOPOM THIPOKCHUIA HATPHUS, OTMBIBAIIU 10 HEHTPATBHOW PeaKInu
BO/JIOH, BBICYIINBAJIM Ha BOJSIHOM OaHe JI0 BO3/1yIIHO-CYXOTO COCTOSTHHSL.

3areM 00pabOTaHHYIO0 KPEMHHCTYIO MOPOJY 3aJHMBAJI PACTBOPOM XJIOPHUCTOTO
HaTpus. AKTHBAIMIO IPOBOIIIIH B TeueHHe | yaca. Jlanee akTHBUPOBAHHYIO TTOPOTY
(mmaromuT) oT™MBIBaM OT HOHOB Cl™ 1 BRICYIIIMBAIIM Ha BOMSTHOW OaHe /10 BO3MYIITHO-
cyxoro coctossaus. [TomydeHHbI acopOSHT 3aChIaii BO BTOPOU KapTPHIK.
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AHanM3 TUTHEBOW BOJABI IO U MOCIE OUYUCTKH OT BPEIHBIX MPUMECEH MpPOBO-
JIAITA Ha aTOMHO-aICOPOIIMOHHOM CIieKTpodoTomeTpe Mo katroHam Fe, Zn, Na, K,
Ca, Mg.

Heouwniennas mutheBas Bola MMECT CICIYFONIUE Mokas3arenu (B mr/m): Na
—19.77, K—-9.22; Ca—74.4; Mg — 84.4; Zn — 0.00076; Fe — 0.00023; munepanuza-
st — 638; obmras sxecTkocTh (MAKB/IL) — 10.79; penoke morenman — 100 MB.

OuurieHHas BoJa XapaKTepHU3yeTCs CASIYIONMMHE TapaMeTpamu (B mMr/in): Na
-5.7;K-7.0; Ca—66.9; Mg — 4.44; Zn — 0.00072; Fe — 0.00014; munepanuzauus
— 275; obmas xecTkocTh — 3.27; pegokc norenuuan — 0.5.

Kak BHIHO W3 TpPHUBEICHHBIX JAaHHBIX, CTCIICHb OYHCTKU MOBBIMACTCS [0
94.74% no nonam Mg, 10.1 mo Ca, 71.17 mo Na, 24.08 no K, 5.3 mo Zn, 39.14 no
Fe, MuHepanu3anys o4MIeHHON BOAbI CHUYKAETCS TI0 CPABHEHUIO C HEOUMILIEHHON
B 2.32 pasa, o0mas ®ecTKoCThb B 2.9 pa3a. OueHb BaXKHO OTMETHUTh, YTO PEIOKC T10-
TEHIAJI OYHIIICHHON BOJBI CHIKAaeTCsI Ha 95.5% OTHOCHTEIBHO MCXOTHOM.

[IpoBeeHHBIC UCTIBITAHUS MTOKA3aJIH, YTO HUCIOIB30BAHUE PA3THYHBIX (DHITh-
TPIOPOIIKOB HAa OCHOBE IMATOMUTA, B HAIIIEM CITy4ae TCPMOXUMHUCCKU aKTHBUPO-
BaHHOTO ¥ 00pabOTaHHOIO MIENOYaMH, B IUHOM LIENOYKe IIPH OYUCTKE MUTHEBOM
BOJIBI, TIPUHOCHUT OIITYTUMBIHA PE3yIbTaT.

ANAEROBIC TREATMENT OF WINERY WASTEWATERS
ON VARIOUS PACKING MATERIALS FOR MICROFLORA
ATTACHMENTS

I. Suman, Gh. Duca, V. Covaliov
State University of Moldova

The anaerobic treatment of winery wastewaters was studied in four laboratory
reactors — a 1,4 1. Three from them were anaerobic filters — with various packing
materials for microflora attachments for each from them: I - polypropylene; II - fibers
of asbestos and III — cheramzit (claydate). The last VI - bioreactor was UASB.

Each bioreactor was inoculated with 500 ml of mixture of cow manure and
milk with 2,5% of fat. The pH of winery waste waters which were added-upflow
in bioreactors has poised up to 8.0 to prevent the effect of rapid acidification, and
after the systems’ stabilization the hydraulic retention time (HRT) was set at 24 h.
Organic Loading Rate for each bioreactor was ranged from 2 to 10 g COD/l-day.
The temperature for each bioreactor was maintained at 35°C.

Seeding experiments indicated that the II - bioreactor with fibers of cheramzit
(claydate) developed a biofilm more quickly. After two weeks of feeding with
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wastewaters the average total COD removal for each bioreactor was as follows: I
—32%; I — 76%; 11T — 44%; VI — 23%. After two months the average total COD
removal for each bioreactor was the next: [ — 67%; I — 88%; III — 52%; VI — 59%.

The indicated results demonstrate that the most suitable packing materials for
microflora attachments at laboratory level, are fibers of asbestos because the time
of microflora development is very short and BOD removal is efficiently enough for
such short HRT.

ANEW TOOLS - GEOCHEMICAL AQUIFER VULNERABILITY
ESTIMATION LEAKAGE POTENTIAL METHOD (GAVEL)

Constantin Moraru' and Heinz Hotzel?

Institute of Geophysics and Geology, Academy of Sciences, Moldova';
Department of Applied Geology, Karlsruhe University, Germany’

Overview of the main methods of ground water vulnerability to surface pollutants
shows that existing methods are not internationally recognized and applicable; as
well results are not compatible in the case of common using of several methods.
Each method has limitation and advantages; non-is best for all situations. A new
method Geochemical Aquifer Vulnerability Estimation Leakage Potential Method
(GAVEL) is proposed. From our point of view the new method is based on simple
and integrated data input, and it is adequate to real geological-hydrogeological
conditions.

GAVEL method uses the cumulative concentrations of chemical elements.
Thus concentrations are the final “filtrate” of the chemical element (s) in the natural
/artificial conditions in the unsaturated zone. The Point of Migration (PM) is not a
static value, but is moving up — down in the frame of unsaturated zone periodically
and only under the influence of major events (inundations, heavy precipitations,
etc). Such events are statistically rare and in this context the PM shows the
geochemical time — dependent situation. Such properties are characteristics for many
hydrogeological parameters (water table, chemical water composition, specific
yield, etc). GAVEL results can be friendly used for point and regional ground water
vulnerability assessment, as well for the mapping of the data.

The proposed GAVEL application was successful tested for two test sites
(Moldova and Germany). The Total Dissolved Solids is the most convenient
parameter both from methodological and analytical conditions. Data of this scientific
investigation permit to place the GAVEL method among the internationally existing
approaches for ground water vulnerability estimation related to surface pollutants.
In the future software program will be created for GAVEL and it can transform
method in a simple procedure, thus providing sophisticated calculations.
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MOJIEJIMPOBAHME U ITPOTHO3 YPOBHEN U KAYECTBA
I'PYHTOBBIX BOJ I KMIIIUHEBA

K. Mopapy, Oabra 3un4eHko

Huemumym eeogpusuxu u eeonoeuu, Axkademus Hayx Mondoswi

Hcnonp3yemas Hamu KomrbrotepHas monenb ModFlow ocHOBaHa Ha perneHnn
aNTOpUTMa YPOBHEHHS B YaCTHBIX NMPOMU3BOIHBIX ITOBEICHHS YPOBHS (I HAIIOPA)
BOIIBI B BOAOHOCHOM TOPH30HTE, O] BIFSTHUEM KOMIDIEKCA TIPUPOIHBIX U TEO0J0-
rudeckux (akropax. CymectByrone YI'B ropoma ObutH CrpynImupoOBaHbI B TPH
BpeMeHHbIe BBIOOpKH: 1948-1965 1., 1966-1985 1T, 1986-2002 rr. CratnucThde-
CKUHl 1 KapTorpaduueCKuil aHaIM3bl JOKA3bIBAIOT, YTO BHIOOPKH HEOXHOPOIHBI M
HEOJIMHAKOBBI 110 KOJHUYECTBY BOJOIYHKTOB M X TOMOTPa(hUIECKOMY PaCcIOIoKe-
Huto. KoMIbIoTepHBI aHaNN3 KapT TUAPOU30THIIC (MCTIoNb30BaHue porpamm SU-
RFER u SPSS) o TpemM BpeMeHHBIM MepHojaM MoKa3ajl, 4To He 00OHAPYKMBAIOTCS
CYIIIECTBEHHBIC U3MCHEHUS BO BpeMeHH (3a 50 JieT) mIaHOBOrO PacIioioKeHUs TH-
JIPOUBOTHUIIC TIO BCEM TPEM MEPUOIAM.

Pesynbrarel MojenupoBaHMsI TOKa3bIBAET, YTO IUIOLIAAHOE pacHpesesieHue
YI'B ompenensiercsi OTHOIIEHHEM MTUTAHUS TOPU30HTA K €T0 BOAOIPOBOAUMOCTH.
[Ipu mocTosTHCTBE BOAOIIPOBOAMMHUOCTH, 3Ha4eHUs Y B perynmupyroTcst TOIbKO Be-
JTUYIUHOW WHPIIBTPAIIMOHHOTO MUTAHHS BOJOHOCHOTO TOPH30HTA TPYHTOBBIX BOI.
AHanu3 naHHbIX nporHo3a YI'B na 2020 rog mo3BoJisieT OTMETHUTH CIENYIOIIEE.
Cpennunii nurepsan usmenenus YI'B, 3a nepuozn 2002 no 2020rr., cocrasisiet 0,42-
0,65 M wmm 2,3-3,6 cM/TO, B CTOPOHY MOTHSTHS MTOBEPXHOCTU BOIBI. B 1emom,
nHTepBan pocta YI'B crarucruuecku nzmenusercst ot 0,0 no 1m 3a 15 net. Ten-
JICHIIAST U3MCHEHHUSI YPOBHEH BOIOHOCHOTO TOPU30HTA CIEAYET 3aKOHOMEPHOCTH:
MUHUMAJIbHBIC 3HAYCHUS HA BOIOPA3ICIBHBIX IMPOCTPAHCTBAX, CKIOHAX W Mak-
CUMaJIbHBIC B JIOMUHE PeKH BBIK. DTa 0COOCHHOCTH IMONTBEPKAACTCS U aHAIN30M
OFOIDKETHBIX cTaTel rpyHTOBBIX BoA. [Ipu pocte Bxomsmux crareit 6ananca pactyt
3HaYeHusI BeIxogsiuux napaMmeTpoB. YBenuueHue 3HadeHud YI'B mpoucxoaur 3a
cueT 00pa30BaHUs MOANOpPa IIOTOKOB IPYHTOBBIX BOJ B jJoiuHE p.BeIK U ero mpu-
TOKOB. DTO OOBSICHSIETCS CBOHCTBaMHU BOIOIIPOBOTUMOCTH ITOPOA IONHHBI PEKH,
KOTOpasi THAPOJUHAMUYECCKH HE 00SCIICYMBACT MOJTHBIN BEIHOC IPYHTOBEIX BOJ 32
IpejiesIaMu TOPOICKOH TEPPUTOPHH, B FOTO-3aIIaTHOM HAIIPaBICHUH. DTO MPHUBOAUT
Kk nopHatuo YI'B u  yBenuuenuto miomanei ¢ YI'B < 5, B nepByto ouepes. YBe-
nmuaeHue YI'B MoKeT MpUBECTH K MOSBICHUIO MPOIECCOB 3aTOIUICHUS OTACTHHBIX
TEPPUTOPUHU TOPOAA, YCHIICHHUIO MPOILECCOB JTHKHU(PHUKANNU TPYHTOB H U3MEHECHUS
KadecTBa TPYTOBBIX BOJ. B Hacrosiee BpeMs B TPYHTOBBIX BOAAX MPEOOIANA0T
A30THBIC W MUKPOOHOJIOTHYECKUE 3aTPI3HUTEIIH.
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PECTICIDE MIGRATION IN THE UNSATURATED ZONE (CASE
STUDY, MOLDOVA)

Constantin Moraru, Oleg Cadocnicov and Oxana Moraru

Institute of Geophysics and Geology, Academy of Sciences, Moldova

One representative pilot study area (PSA) was selected on the territory of
Moldova. On this PSA special boreholes were drilled up including unsaturated
zone and first water-bearing horizont.Chemical elements inluding major anions and
cations, and nitrate, TDS, pH were deternimed in the samples. The content of the
residual amounts of pesticides including chlororganic (DDT, DDD, DDE, GHCG),
phosphororganic (fozalon, fasfamid, metaphos), simmetric triazines (atrazin,
prometrin, simazin) and trephlan were studied.

Under the influence of irrigation geochemistry of the unsaturated rocks is
changed. Analysis of the statistical parameters and correlation coeffisients of the
chemical elements shows that K*, CI" and NO™, and TDS are the geochemical
indicators of the zone of aeration (unsaturated). The contents of these elements
is elevated compared with background boreholes. The maximum depth of the
geochemical changes makes 2.5 — 3.0 m.

Pesticides were detected in all intervals of the unsaturated zone and ground
water. Theire contents, with exeption of fozalon are smaller than the limits of the
sanitary rates establlished. 2 — 4 pesticides may be detected in one sample, these
being most stabe and toxic. According to the occurrence frequency pesticides can
be ordered as follows: GHCG>fozalon>DDE(DDD,DDT, rogor)>sim m-triazines.
Pestisade migration in the unsaturated zone is in a small depth range of 0.0 — 3.0 m.
Decreasing of the pesticide concentration is a exponential function with maximun
near land surface and minimum at the indicated depth.

Data of the present study will be used for the modelling of pesticides in the
unsaturated zone.

ANEW HYDROGEOCHEMICAL CLASSIFICATION FOR NATURAL
WATERS

Constantin Moraru
Institute of Geophysics and Geology, Academy of Sciences, Moldova
The author is introducing a new hidrogeochemical classification in this
publication. The main assumptions of the Moraru’s classification are: 1) geochemical

dependence of major elements from TDS, 2) according to the theory and practice
of compositional data TDS is treated as a compositional parameter, 3) we propose
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to use the qualitative groups according to Chebotarev classification as modified by
the author (Table).

Major groups Water index Subdivisions TDS, g/l
Fresh water F1 Good potable <0.5
F2 Fresh 0.5-0.7
F3 Fairly fresh 0.7-1.5
F4 Passably fresh 1.5-2.5
Brackish water B1 Slightly brackish 2.5-3.2
B2 Brackish 3.2-4.0
B3 Definitely brackish 4.0-5.0
Salt water S1 Slightly salt 5.0-6.5
S2 Salt 6.5-7.0
S3 Very salt 7.0-10.0
S4 Extremely salt >10.0

Remark: Water index is spelling: F1 — fresh first category, B1 — brackish first
category, etc.

4) Following the principle of predominant Anion and predominant Cation, nine
unique water types can be obtained.

The classification scheme requires the following steps:

1. Select HCO,, SO, Cl and Na, Ca, Mg from a chemical analyses protocol.
Values are in mg/1. ’

2. Select TDS in mg/I from the same protocol. Calculate a new TDS.

3. Compare the new TDS and TDS from the protocol. If the difference is
more 20%, the chemical analysis is not accurate and not usable for classification.

4. Calculate the percentage of HCO,, SO N Cl and Na, Ca, Mg from the newly
calculated TDS, using the assumption that TDS is equal to 100 %.

5. Select a predominant Anion and predominant Cation, and write the water
type.

6. Select the water index, as presented in the Table.

7. Write the Moraru formula of the water classification in the format Water
Index — Water Type.
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O MYTATEHHOW AKTUBHOCTH IMPUPOIHBIX U CTOUHBIX BOJ|
MOJIJOBBI

Oxcana Mopapy

Huemumym eeogpusuxu u eeonoeuu, Axkademus Hayx Mondoswi

[IpoBeneHHbIl aHaIU3 OLIEHKH MYTareHHOH aKTUBHOCTH MPHUPOJIHBIX U CTOY-
HBIX BOJT MOJITOBBI TIO3BOJIMII COCTABHUTH O0IIEe MPECTaBICHNE O TPUMEHIECMOCTH
MHKPOOHOIOTHIECKOTO METO/Ia, €r0 Pe3yibTaTaXx W COBMECTHOW MHTEPIIPETAIINN
C TPAJUIMOHHONW XMMHYECKOM OIEHKH 3arps3HEHHOCTH BOJbl. M30KeHHBIE HC-
CIIEZIOBaHHUA WMEIOT B OCHOBHOM PETHOHAIBHBIM XapakTep M JAI0T HH(OPMAIIHIO
0 MHTEpBaJIaX 3HAYCHHUH TMOKa3zaTeJe MyTareHHOCTH MPHUPOJHBIX U CTOYHBIX BOJ
HaIei cTpaHsl. B 1eiom, momyueHHbIe pe3yIbTaThl BRITOJHEHHBIX UCCIEIOBAHUI
MTO3BOJISIFOT OTMETUTH CIICYIOINE BHIBOIBI:

1. CambpIMU ONAacCHBIMM 3arpsI3HUTEISIMHM MPUPOAHBIX BOJ SIBJISIOTCS TO-
JIUXJIOPUPOBAHHBIC TUOKCUHBI, MrOcH30(ypanbl, oudenmwisl u nectuimasl. OHU
CWJIbHO BJIUSIIOT HA U3MEHEHUS MyTareHHOW aKTUBHOCTH BOJIbI U B KOHEUHOM UTOTE
MIPU3HAHBI KAHIIEPOTEHHBIMU BEIIECTBAMH B BOJHOH cpefe.

2. Ilpu3HaHHBIM METOAOM ONPEACICHUS CYMMapHOTO MyTareHHOro (hoHa
00BEKTOB OKpYIKAIOIIEH Cpe/Ibl, B T.4. BOIBI, SIBISIETCS TecT DitmMca. JlaHHbII MeTox
HMEET MEXAYHapOIHOE NPU3HAHME, JETKO YCBAaWBAETCs CHELUAINCTaMU, €ro pe-
3yJIBTAThI SIBJISIIOTCS. JOCTOBEPHBIMU U ITIOBTOPHO IIPOBEPSIEMBIMHU.

3. HccaemoBaHus MO ONPECIICHUIO MyTareHHOW aKTHBHOCTH MPUPOIHBIX U
CTOUHBIX BOJI TEPPUTOPUN MOJIOBHI TOKA3aIIH:

a) CpeAHHE 3HAYCHHS TEeHOTOKCHMYHOCTH BOIBI OOPa3ylOT CIyAYIOUIMHA DPAM:
p.Ilpyt — mansie peku — o3epa — p.Juectp mo Salmonella Typhimurium u no E-
coli: p.IlpyT — p.JlHecTp — Masbie peku — CTOUHBIC BOIBI,

0) HanOosiee BBIpaKCHHBIE MOKA3aTEIM MYTAareHHOW aKTMBHOCTH Xapakrep-
uel 17151 p.IIpyT, ocoGenHO B ee BepxHeW yacTH B npeaenax PecryOnukn Monmosa
(c.Iupuymup).

4. CoBMeCTHBIH aHATIM3 XUMHUYecKoro cocrasa Bozp! p.IIpyr (c.lupuyrs)
1 ee MyTareHHOH akTuBHOCTH (c.IlImpuyIrs) mokasa, 9To MeKIy BapHAUsAMHU XHU-
MHYECKOTO COCTaBa BOIBI U MHUKPOOMOIOTHIECKIMH WHANKATOPAaMHU CYIIECTBYET
CUIIbHAS KOPPEJSIIUOHHAS CBSI3b. JTO JOMOJTHUATENHFHO YKa3bIBACT, UTO MPUIHHON
o0rmIel BpeMEeHHOH M3MEHYHBOCTH Ka9eCTBA BOIBI SBISETCS MPOLIECC 3aTPSA3HEHUS
PEKH, B OCHOBHOM TI10]] BIMSIHUEM aHTPOINOTEHHBIX (haKTOPOB.

5. IlpuBeneHHbIN aHaNIM3 AOKA3bIBAET, YTO B LEJIOM KAYECTBEHHBIA COCTaB
BOZIbI BepxHel yactu p.IIpyT siBisieTcss HEOMAronpUsTHBIM JUIS UCIIOJIb30BaHUS B
MUTHEBBIX LENAX U JUI HEKOTOPHIX TEXHUUECKUX HYXKI, B T.4. JJIS THAPOMEIHOpa-
UK. DTO CBSI3aHO C MOBBILIEHHON 3arpsi3HEHHOCTHIO, B OCHOBHOM XHUMHYECKOTO
THUIIAa, KOTOPOE B CBOIO OYEPE/Ib CO3/1aeT OJIaronpHsTHBIC YCIOBUS BOSHUKHOBEHHS
0aKTepHOJIOTHYECKOTO 3arps3HEHHSI.
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ABTop Omarogaput JIokT. Xa0. MeaUIIMHCKUX Hayk Mepenroka [.B. 3a pykoBo-
CTBO TIPOBEJCHHBIX MCCICIOBAHUI.

RECOVERY OF AMMONIUM SULFATE FROM WASTE WATERS BY
ELECTRODIALYSIS

I. Siminiceanu', I.L. Cotet', M. Harasek’ and A. Friedl*
"Technical University “Gh.Asachi” of lasi, Romania

?Technische Universitdit Wien, Abteilung “Thermische Verfahrenstechnik
und Simulation

Electrodialysis (ED) is an electromembrane separation process in which ions
are transported through ion permeable membranes from one solution to another
under the influence of a potential gradient. ED is widely used today to reduce
electrolyte content from solutions (desalination of brackish water, nitrate removal
from drinking water), electrolytes recover (NaCl from seawater, Ni and Zn from
electroplating rinse waters), salt splitting, methatesis, and ion substitution.

This work aims to study the application of ED to the recovery of ammonium
sulphate, a valuable fertilizer, from a biogas fermentation waste. A synthetic
solution of analytical grade ammonium sulphate and deionised water (1.2 %) was
used in this preliminary study. A 5 cell pair was assembled with AMX and CMS
ion echange membranes, with an effective area of 200 cm? each. Three different
solution flow rates have been used in order to identify the a and b constants from
the criterial equation of the limiting current:

ilim/ Cdil - a Vb (1)

The values of the coefficient a were obtained from a double logarithmic diagram
of i,/ C, versus the linear liquid rate (v).These values have been between 0.42
and 0.50.The experimental values of i_ have been identified from the diagram of
measured resistance versus current of the stack at constant flow rate.

Additional experimental runs, with different ammonium sulphate and
natrium sulphate concentrations have shown that the value of the constant a is
strongly influenced by the nature and the concentration of the diluted solution but
b is almost the same. Finally, the empirical limiting current has been compared to
that calculated from the known theoratical equation:

i, =zFk C,/(t,t) 2)

li
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The mass transfer coefficient k, has been evaluated with the Froessling-
Marshall criterial equation, taking into account the properties of the investigated
system.The discrepancies between the calculated and determined values of i, have
been as high as 10- 20 %. Therefore, the empirical limiting current determining is
recommended.

DEGRADATION AND MINERALISATION OF MONURON IN WATER
BY THREE A.O.P. PROCESSES

I. Siminiceanu, Maria Magdalena Bobu

Technical University * Gh. Asachi” of lasi, Romania

Monuron, 3-(-chlorophenyl)-1,1-dimethyl urea, is one of the most important
phenylurea herbicides. It is somewhat more soluble in water (230 mg/L at 293 K)
than Diuron and has a lower coefficient of adsorption. Therefore, more than 98%
of the applied substance is not used to kill the target weeds but dispersed in the
different environmental compartments, mainly in aquatic environment. Monuron
has a half life of more than 56 days in river water and equal to 170 days in soil. It is
a persistent and bio recalcitrant pollutant.

The present paper deals with the study of the Monuron degradation and
mineralization in water by three Advanced Oxidation Processes (A.O.P.): UV/H,0O,,
UV/H,0,/Fe** (photo- Fenton), and UV/H,0O, /TiO,. All the degradation experiments
have been carried out in a quartz glass photo-reactor (V= 0.5 L) equipped with a UV
lamp having an incident photonic flux of 5x10¢ Es/s. The initial concentration of the
Monuron aqueous solution was 2x10 mol/L. The concentrations of the unreacted
substrate and of some intermediates have been determined by HPLC analysis. The
Total Organic Carbon (TOC) measurements have been performed with a TOC
analyzer Shimadzu (model TOC 5000A). The optimal parameters (pH, H,O, /
Fe*" /TiO, doses) have been identified for each process. The main conclusion from
the obtained results is that the most effective is the photo-Fenton process. Using
doses of 20 mmol/L H,0,, and 1 mmol/L Fe** the Monuron is almost completely
removed after only 15 minutes while TOC is reduced by 50% after 60 minutes of
irradiation.
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SURVEY AND MEASUREMENT OF SOME HEAVY METALS IN TWO
GREAT RIVERS (MAZANDARAN -IRAN)

A. G. Ebadi, M.Shokrzadeh, M. Norouzi

Islamic Azad University of Sari, Iran

The fractional partition method was used in this study and amounts of Some
heavy metals(Pb, Cr and Mn) determined in two great rivers water(Tajan and
Neka rivers)of Mazandaran province in the north of Iran by filtering the samples
via a membrane filter with pore size of 0.20 um immediately after sampling. It is
considered that the total amount of metals was contained in the nonfiltered sample,
and fractional determination was performed separately using atomic absorption
spectrometry of the metal in both the filtered and nonfiltered samples. The results
showed a different pattern of lead distribution compared with other elements.

BJIMSTHUE KAJIBIIMEBBIX COJIEN ITIOKOHOBBIX KUCJIOT HA
HUHI'MBUPOBAHUE KOPPO3UM YIVIEPOJAUCTBIX CTAJIEN B BOJIE

B.B. ITapmytun, H.C. loarosin, C.I1. Cuneasnukona, I.®. Bojgonuna

HUnemumym npuxnaonoti pusuxu Axademuu Hayx Monooswi

['paBUMETPUYECKUM, NNEKTPOXUMHUECKUM M (HDHU3UKO-XUMHYECKHM METOJaMU
HCCIIEIOBAH TPOIECC KOPPO3UH CTajlell B BOJE C J00aBKAMHU IKOIOTHUYECKH 0e30-
MACHBIX HHIMOUTOPOB — MIIIOKOHATA KAJBIUsI U OOpOITIOKOHaTa Kajbius. Mccnemy-
eMast KOppo3uoHHasl cpera — KuimHeBckas BOIOIPOBOIHAS BOJIA, [0 CYMMapHOMY
COZICPIKAaHUIO XJIOPU- U CYIb(ar-uoHOoB (0onee 150 mi1/i1) OTHOCAIIASCS K CHIIBHO
arpecCHBHBIM CpEJIaM.

BBejieH1e B BO/ly KaJIbIIMEBBIX COJICH INIFOKOHOBBIX KUCIIOT MPUBOJAUT K 3HAYH-
TETLHOMY YMEHBIIICHUIO CKOPOCTH KOPPO3UH CTAIH, TeM OoJbiieMy (1o 13 pa3), uem
BBIIIIE KOHIIEHTpAIKsl HHrHOUTOpa. B mporecce Koppo3un MpOUCXOAUT U3MEHEHHE
cocraBa cpeipl U (popMUpOBaHUE HA KOPPOIAHMPYIOUICH MOBEPXHOCTH IOKPOBHOM
wicHku. ColepKaHue KalblUs CYIICCTBEHHO YMECHBIIIACTCS B MEpBbic 48 4acos,
MPaKTUICCKU HE U3MCHAACH ITPU }IaJ’ILHeﬁLHeM YBEJIMUYCHUN BPEMCHU BBIACPIKKH.
OIHOBPEMEHHO IIPOUCXOUT pa3dIaropaKMBaHUe CTALMOHAPHOTO TOTEHIIHAA.

AJcopOIysl HHTHOWTOpPA SIBIISIETCS TIEPBUYHBIM IMPOIIECCOM, OOYCIIaBIUBAIO-
MM pa30IaropaKMBaHUe MOTCHIMATA U CHUYKEHHE CKOPOCTH KOPPO3UH B MEPBbIC
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4achl UCTIBITAaHUN. TONBKO K 48 yacaM BBIICPKKH CTAHOBSTCS 3aMETHBIMHE (ha30BBIC
M3MEHCHHS Ha KOPPOAUPYIOIICH IIOBEPXHOCTH. B cocTas hopmupyemoit 3amuTHOM
TUICHKH BXOJUT KaJbLUH B BUJE kapOoHara. OIHOBpEeMEHHO 00pas3yroTcst Kyoude-
ckuii okeupt kenesa y-Fe,O,, a Takke nenunokpokut y-FeOOH, retut a-FeOOH n
ruaparupoBanHbli okeun xenesa B-Fe,O,-H O. Mimetorcs Takske 1aHHbIE, 4TO B €€
COCTaB BXOIAT MPOIYKTHI KOMITJIEKCOOOPA30BAHUS ABYX- U TPEXBAJCHTHBIX HOHOB
JKeJe3a ¢ KaJIbLIMEBBIMU COJISIMU ITIFOKOHOBBIX KHUCJIOT.

[IpemroxkeH BO3MOXKHBIA MEXaHU3M HHTHOUPOBAHUS KOPPO3HU CTAIH B BOJC.
[TpoBenensl MPOU3BOACTBEHHBIC WCIBITAHUS WHIMOMTOpPAa KOPPO3WHM Ha OCHOBE
OOpOITIOKOHATA KAJBIHS U MOJIyueHO pasperieHre PeciyOnmkanckoit caHuTapHo-
3HH}ICMI/IOJ’IOFI/I‘ICCKOI71 CTaHIOMU Ha €ro MCIIOJb30BAaHUEC B CHCTCMaAX OXJIAXICHMH,
TEIUIOCHAOKEHHS ¥ KOHAWITHOHUPOBAHUS BO3LyXa.

WHTMBEUPOBAHUE KOPPO3WM CTAJIEN B BOJE TAHHUHOM

B. Mapmytun, H. llonrosin, C. CugenbHIKOBA

Hnemumym npuxnaonoti pusuxu Axademuu nayx Monooswi

HccrenoBano BnusHUE TaHHUHA, BBOIUMOTO B BHJE COJH FUIH DKCTPAKTa U3
CEeMsH BHHOTPAJa Ha MPOIECC KOPPO3UU YIIEPOMUCTHIX CTaNCH B KHUITMHEBCKOM
BOJIOIIPOBOJIHOM BOJIE, 110 CyMMapHOMY COZICPXKaHHUIO XJOPHI- U Cyib(ar-HOHOB
(6onee 150 mr/im), SBJISIOUIYIOCS CHIIBHO arpeccuBHOM cpejoil. [Ipumenenue tan-
HUHA AUKTYETCS €ro JOCTYIMHOCTBIO, OTHOCUTEIBHON JICIIEBU3HOM, IKOJIOTHYECKOI
0€301MacHOCTRIO, a TaK)Ke CIMOCOOHOCTHIO OO0pPa30BBIBATH MPOYHBIE KOMIUIEKCHI C
HMOHAMHU JKele3a.

C noGaBiieHHEM TaHHWHA B BOIY MPOUCXOAUT MOAKHUCICHHE CPEIbl, Hanboee
CYIECTBEHHOE TIPH €ro KoHLeHTparuu, pasHo# 1,0 r/n (pH pasuo 4,8 nporus 7,5
y 4HCTOH BOzbl). B mporecce koppo3un mpu BceX KOHIEHTpALMSX HMHIHOMTOpA
HaOoaeTcs MojeaduBaHue Cpe/ibl, MPUMEPHO OJUHAKOBOE TPH Pa3IHMYHBIX
KOHIICHTpAIWsIX. TaHHUH CITIOCOOCTBYET MOAABICHUIO KOPPO3WHU CTalu. Bimsnue
KOHIICHTPAIIMHA HHIHOUTOPA OOJBIIE BCETO OIYIIACTCS MPU UIUTEIEHOCTH HCIIBI-
TaHui 24-72 yaca, OTOM BIIMSIHUE €€ U3MEHEHUsI MaJlo CKa3bIBAE€TCs Ha CKOPOCTHU
nporecca. B nepBbie yachl HCTIBITAHUN Ha IIOBEPXHOCTH CTAIH (POPMHUPYETCS PBIX-
J1ast HeMpOYHas IIEHKa MPOIYKTOB Koppo3uu. C yBelIn4eHnEeM BPEMEHH BbIIEPKKI
B 3aBHCHMOCTH OT KOHIICHTPAIlMM WHTHOUTOpA TPOUCXOINT MEePEeCTPOiika IICHKH,
PBIXJIBI OCAJOK FCUYE3aeT, Ha TIOBEPXHOCTH HapacTaeT IUIOTHas, OnecTsmas TeM-
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HO-cepas (BpeMEHaMHU TIOYTH YepHast) TUICHKA TAHHATA JKele3a, SKPaHuPyIoIas 1mo-
BEPXHOCTb U PE3KO CHIDKAIONIAsl CKOPOCTh Kopposuu (10 13 pas), 10Boxs CTENEeHb
3amuThl MeTasuia 10 92%. CortacHo MeXyHapOIHOH KiIacCU(pHUKALIMA HHTHOUTOP
MOYKHO OTHECTH K OTJIMYHBIM.

[Tpouecc popmMupoBaHus CII0SI TAHHATOB MOKHO YCKOPUTh MHTEHCHBHBIM TIepe-
MEIIMBAHUEM PAcTBOPA. 3aMEUECHO, UTO JTydlIei aare3ueil K IOBEpXHOCTH MeTalla
00aiaroT TaHHATHI, CHOPMHUPOBAHHBIEC HA CIIETKa MPOKOPPOIUPOBABIIEH MOBEPX-
HoctH ctany. [loacymmBaHne TAaHHATHOTO CJI0SI MOXKET KaK YIIydIINTh €ro 6apbep-
HbIE CBOMCTBA, TaK U PE3KO CHU3UTh HX U3-3a €r0 paCTPECKUBAHMUS.

[Ipenyoxken MexaHU3M AEHCTBHUS TAHHUHA HAa KOPPO3HIO CTasIel B BOTHOM cpe-
Je€.

KOPPO3USI METAJIUIOB B ITPUPO/IHBIX U
TEXHOJIOI'MYECKHUX BOJAX MOJIJABUN

B. lTapmytun, H. lloarosin

Hucmumym [puxnaonoii Qusuxu Axademuu Hayx Monooswsi

[Tpoananu3npoBaHbl 0COOCHHOCTH TIPUPOTHBIX U TEXHOIOTHIECKUX BOJ MoJi-
JIOBBI, KaK KOPPO3UOHHOM CPEeJlbl, C TOYKH 3PEHHUS IKCILTyaTaIlliy TPYOOIIPOBOIOB,
THUIPABIMYECKUX U TETUIOOOMEHHBIX CHCTEM B 3aBUCHMOCTH OT MX XHMHYECKOTO
cocraBa, 00IIel MUHEpATH3alluH U psijia IPYyTUX mapameTpoB. [IpuBomsTcs pe3yiis-
TaThl UCCIIEOBAHMS KOPPO3MOHHOTO MOBEACHMS YIIEPOJUCTBIX CTaliel, Meau U
natyHu. Jloka3aHo, 9YTO arpeCcCUBHOCTH CPENbI B MEPBYIO OUYepeb OMPEACIseTCs
coziepyKaHUEeM XJIOPHIOB U B OOJIBINCH CTEIEHH CYIIb(ATOB, a )KECTKOCTh BOJIBI CIIO-
co0OCTBYET TOPMOXKEHUIO KOPPO3HH.

[TockombKy TIO YCIIOBHSM IKCIDTyaTaIlldl 000PYI0BaHUS TPUPOIHBIC BOIBI TIPO-
XOIIAIT TIPEABAPUTEIbHYIO0 00pabOoTKy, 00CCIIeUnBaIONIYI0 HEOOXOMUMBIC ITOKa3arTe-
JIM TIPU UCTIOJIb30BAaHUU B KaY€CTBE TEXHOJIOTMYCCKUX CPEel, OBLIM HCCIICIOBAHBI
U3MEHEHHUs B XapaKkTepe KOPPO3MOHHOTO BO3JEHCTBHUS BOJABI IMOCIE PAa3IAYHBIX
METOJIOB MOJITOTOBKH — YMSITYSHHUSI, OCBETIICHUS, BOJIbI, UCTIOJIB3yEMOH B CHCTEME
MTPOMBIIIIJICHHOTO KOHIUITMOHUPOBAHMSI, & TAKXKE MTUTATSILHON BOBI JIJISl arPEraToB
TOII nocine H-Na-KaTHOHHUTHOM OYKMCTKHU.

OnpenencHbl 3aKOHOMEPHOCTH (DOPMHPOBAHUS ASKPAHU3UPYIOMICH IICHKH
MPOAYKTOB KOPPO3UHM HA MOBEPXHOCTU KOPPOJUPYIOIIETO0 METa/lla U BBISIBICHbI
(ba3pl, ONMPECNAIONINe HHTCHCH(DUKAIIUI U TOPMOXKCHHUE KOPPO3UU METaJIOB B
Pa3IMYHBIX YCIOBHSIX JIAOOPATOPHBIX U HATYPHBIX (ITPEK/IE BCETO B CKBAKMHAX BO-
n03a00pa) UCTIBITAHUH.
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Ha ocHOBe KOpPO3HOHHBIX HCIBITAHHH B MOJAETHHBIX PACTBOPAX METOIOM
MHOTO()AKTOPHOTO PErpeCCHOHHOTO aHalli3a Pe3ylbTaToOB IMOMYyYCHO aHAIUTHYC-
CKO€ BBIpa)KEHHE, OMHUCHIBAIOLIEE 3aBUCUMOCTb CKOPOCTH KOPPO3UH CTalu OT XU-
MHYECKOTO COCTaBa BOJbI, €€ pH M UIUTENBHOCTH KOPPO3UOHHOTO BO3JIEHCTBUSI.
[Toxa3aHo yI0BIETBOPUTEIHHOE COTIIACHE PACUETHBIX JaHHBIX CO CKOPOCTAMH KOP-
PO3HHK B PUPOTHBIX BOAAX M pacdeTHas (HopMylia peKOMEHIYeTCs s paKTH4e-
CKOTO HMCTIOH30BAHMS B TEXHUUECKUX pacyeTax.

PET'YJIATOPBI POCTA Y PA3BUTHUS PACTEHU HA OCHOBE
9KOJOTNYECKHN YUCTHBIX KOMIIVIEKCOHOB

C. lllapos., H. Kynpsmosa, B. Hukonbscknii, U. Topesos

Teepckuii [ ocynusepcumem, Poccus

Hamu co3maHbl KOMIUIEKCOHBI, POU3BOIHBIC SHTAPHON KUCIOTHI [1,2], KOTO-
pBIe B MIPUPOIHBIX CPEAAX MPOSBIIOT OMOIOTHYECKYI0 aKTUBHOCTD, SIBISIACH pe-
TYJSITOPAaMH pOCTa PacTeHUi, W ObICTPO Je3akTuBupyroTcs [3]. [IpuMeHUTENEHO
K aTHiIeHauaMuHIussHTapHoN kuciore (DAJIAK) m MMUHOAMSHTApHOW KUCIOTE
(MIAK) skcriepuMeHTalIbHBIE JaHHbBIE [4] TIO3BOJISIOT 3aKIFOUNTh, YTO KOMILIEKCO-
HBI METAJUIOB OKa3hIBAIOT ONITHMH3UPYIOIIEe BIISIHAE Ha MPOIECCH BOTOOOMEHa
JepeBbeB sIOIOHN. BemencTBue yBemuaeHNs BOAOYIEPKUBAIOIIEH CITIOCOOHOCTH 1
COKpAIIIEHHs PAacXoa BOIBI Ha TPAHCTIMPALIUIO Y 00pa00TaHHBIX KOMIUIEKCOHATAMH
METAIJIOB JIEPEBHEB POUCXOAT IMTOBBIIICHNE OBOTHEHHOCTH, TYPTOPECIIEHTHOCTH
JIUCTHEB U CHIDKEHHUE BOJHOTO NePHUINTA TKaHEH. XeaTHbIe COCAMHEHUS ITOJI0KH-
TEJTHHO CKA3bIBAIOTCS HA COCTOSHUHM MUTMEHTHOW CHCTEMBI, HHAYIHPYS YBEINYe-
HHUE COMEPKAHUSA KaK XJIOPODIIIIOB «a» h «by, TaK U CYMMBI KADOTHHOHUJIOB.

Komrmiekconarsl MukpoanemMeHToB ¢ DJIJISAK ctumynupyroT pa3BuTHe pacrte-
Hull kaprodens. OmnpeickuBarue mrcroBoro ammapata 0,05-0,1% BomHBIMEU pac-
TBOpaMH OOECIIeYNBACT IMOBHIMICHUE ypokaliHOCTH Oosee em Ha 40%. KiyOoHn
pacTeHmid, 00pabOTaHHBIX ITHM PACTBOPOM KOMIDIEKCOHATOB MHKPOIIEMEHTOB,
coxeprkanu Ha 1,5% OombIe kpaxmana [5].

1. Huxomsckuii B.M.,(2004), CuHTE3 SKOJIOTHYECKH YHUCTBIX KOMIUIEKCOHOB
U WX KHCIIOTHO-OCHOBHBIE cBoiicTBa. CO. HaykoeMkne XMMHYECKHE TEXHOIOTHI
- 2004, 1.2, Boxrorpanu, ¢.257-260.

2. Huxonwsckuit B.M. UMuHOAMSIHTapHAsE KUCIIOTa B KAY€CTBE KOMILJIEKCOHA,
Brom. n300p. CCCP Ne39, 1978, A.c.Ne 629808.

3. Mapteiaenko JIL.U., Criuiua B.M. MeTtoanueckne acrekThl Kypca Heopra-
Hu4eckor xumuu. M., U3n. MI'Y, 1983, c.184.
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4. Iredrpm A.A., Uepnar B.U., Topenos N.IT. u ap.(1990) Bomoodmen
SIOJIOHY TIPH TTOIKOPMKE KOMITJIEKCOHaTaMu MeTaiutoB. CO. DK30TeHHAsT PETYIISAINS
BOI00OMEHa, 3aCyX0- M MOPO30yCTOMUMBOCTH pacteHni, Kummnes, IlltumHia,
c.68-74.

5. HMredwipip A.A., Kymmanpenako M. ., Toma C.W. u ap. CocTas 11 CTUMY-
JIMPOBaHUs pa3BUTHsI pacTeHnii kaprodens, bror nu306p. CCCP Ne25, 1993, A.c.Ne-
1825610.

EXCAVATOR PLUTITOR MULTIFUNCTIONAL (PELICAN B580)
PENTRU OPERATIUNI DE ECOLOGIZARE ACVATICA

D. Banica', 1. Dorofei', Nicoleta Oprea', Au. Ciurea?, C. Stanciu*
V. Cartas?

IS.C. Promex S.A. Braila, Romania, *Facultatea de inginerie, Braila, Romania

Lucrarea reprezinta constructia, functionarea si utilizarea unui utilaj original
multifunctional destinat operatiunilor de ecologizare acvatica.

PELICAN B-580, fata de utilajele de dragare clasice, executa o mare diversitate
de operatiuni cum ar fi: dragare prin absorbtie, excavare, ecologizare acvatica,
cercetarea si analiza ecosistemului.

Constructia utilajului permite montarea in locul cupei cu pompe de dragare si
a altor dispozitive de lucru cum ar fi: cupa de excavare, grebla pentru indepartarea
obiectelor sau vegetatiei de la suprafata apei si cupa cositoare pentru vegetatia
acvatica (in cazul fenomenului de eutrofizare a apelor).

Remarcam si alte avantaje cum ar fi:

- manevrabilitatea si stabilitatea deosebita;

- intrarea §i iesirea din apa se face prin mijloace proprii;

- costuri reduse de intretinere si exploatare (articulatiile sferice utilizate sunt de
tipul fara ungere).

ANTHROPOGENIC IMPACT ON THE LAKE BAIKAL ECOSYSTEM

Evgeniya Tarasova, A. A. Mamontov, Elena Mamontova, A.P.Vinogradov

Institute of Geochemistry, Siberian Branch of RAS, Irkutsk, Russia

The long term systematic investigations of ion composition components
and trophic status components of water and sediment from the lake, water from

60



Ecological Chemistry of Water

lake’s tributaries and atmospheric precipitation, which make up the main share of
substance supply into the lake, as well as the Angara river, being the source of
substance discharge allowed the lake recent state to be evaluated in terms of both
chemical pollution and possible eutrophication of its water.

The reverse correlation chlorophyll-a in plankton in spring and nitrogen in
water in winter in open Lake Baikal, suspended matter and chloriphyll-a in water of
the Selenga River in winter, the abrupt decreasing of chlorophyll-a content in spring
and autumn in 1987, the low values of carbon and phosphorus ratio in water and
sediments of Lake Baikal allow to make conclusion about the presence of toxicants
in Lake Biakal and the Selenga River.

The elevated concentrations of sulfates in water of Lake Baikal allow to
conclude that the dischages of Baikal Pulp and Paper Mill and Selenginsk Pulp and
Carton Mill are the main sources of toxicants in the lake. The direct connection of
PCBs in plankton and nitrogen in Lake Baikal water allow suggesting that dioxins
and related compounds can be these toxicants. The suggestion about the presence of
toxicants in Lake Baikal was verified by finding of dioxins and related compounds
in Lake Baikal biota. The Lake Baikal ecosystem is characterized by the big range
of PCDD/Fs concentrations in soil samples from the Lake Baikal basin and region
ofthe local atmospheric impact, relatively low contents of the toxicants in sediments
and high PCDD/Fs concentrations in biota of the Lake Baikal pelagial.

Thus, the systematical investigations of chemical composition of balance of
Lake Baikal during long time period allow to bring out serious danger for saving
unique lake system.

®OPMbI MUTPAIINU KEJE3A U MEIU B BOJOXPAHUJIUIIE
BAJIA MOPUJIOP U X POJIBb B_ITPOLHECCAX PAJIUKAJIBHOI'O
CAMOOYHUIINEHUA

P. boponaes, I. /lyka

Monoasckuii Tocyoapcmeennulii Yuugepcumem

Jns moHnMaHus (PaKTOPOB, PETYIHPYIOMHUX KOHIICHTPALUIO METAIIOB B
MIPUPOAHBIX BOJIAX, X XUMHUECKYIO PEAKIIHOHHYIO CITOCOOHOCTH, OMOIOTHYECKYTO
JOCTYITHOCTh M TOKCHYHOCTH HeoOXomnMa WH(OPMAIUS HE TOIBKO O BAJIOBOM
COJIEp)KaHUH, HO | JI0JIe CBOOOTHBIX M CBSI3aHHBIX (POPM.

[Ipumenernne MeTona MeMOpaHHOW (UIBTPAIIMM TIO3BOJIIIO YCTAHOBHUTH
OCHOBHBIE (POPMBI MUTPALIMHK KeJie3a U MM B BojoxpaHuuiie Bans Mopuiop.
[Mocne ¢umsrpoBanus yepe3 MeMOpanHbIid GuiIbTp (pasmep mop 0.38 MxM) mpod
BO/IbI, OTOOpAaHHBIX B pa3HOE BpPeMsl roja, Mojydain (GpuibTpar ¢ pacTBOPEHHBIMU
¢dopmamu MetaioB. B pesysibrare MOKpOro CXKMraHus MeMOpaHHOTO (HIIBTpa B
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CMECH CEPHOHN M a30THOM KUCIIOT 00Pa30BBIBAJICS PACTBOP, COACPIKAIIUNA METAJITBI
B3BEIICHHBIX M KOIJIOMAHBIX (opMm. Hammame menm c skene3oMm B QuuisTpare M
pacTBope (pUKCHpOBaIM Ha aTOMHO-abcopOInoHHOM criekTpodoromerpe 1L-551.
Pesynbrarhl onpeeseHuid pecTaBiIeHbl B TAOIHUIIE.
Tadnnna
Pacnpeodenenue memannog ¢ nPOYEeHmMHOM OMHOUWEHUU MeXcOy dopmamu
Mmuzpayuu ¢ eoooxpanunuuie Bana Mopunop

Jlata orOopa npoOsI 19 aBrycra 29 Hos0ps 13 mapra 11 urons
2002 r. 2002 r. 2003 . 2003 r.

PacTBOpenHbie 0.17 0.13 0.06 0.15

opmsl xenesa, %

B3Bemennsie u 99.83 99.87 99.94 99.85

KOJUTOUIHBIC (POPMBI

xenesa, %

PacTBopenHbIe 10.53 2.33 20 11.11

dbopmbr menn, %

BsBemiennsle u 89.47 97.67 80 88.89

KOJUTOUIHBIC (POPMBI

menu, %

JampHeWmie wWccienoBaHWs OBUTM HANpaBICHB Ha BEBIABICHHE POJH
PACTBOPEHHBIX, B3BCIICHHBIX W KOJUIOMTHBIX (OPM METAIIOB B IpOIEccax ¢
y4acTHeM CBOOOIHBIX pajuKaiioB. Il 3TOro CHeMUanbHO MOATOTOBICHHBIC
(paknuyd TPUPOTHOH BOABI C PA3THYHBIM COOTHOIICHHEM (HOPM MHUTpAIIH
MeTaJUIOB 00padarbiBan cormacHo TpedoBanusM PJ] 52.18.24.83-89 u onpeaensiiu
B HUX TaKOH IIOKa3aTellb MHTEHCHBHOCTH PaINKATBHBIX TIPOIIECCOB CAMOOYHIIICHHS,
Kak HaOIromaeMasi KOHIICHTPANUs PEIOKC areHTOB. DKCIICPUMEHTAIBHBIC TaHHBIC
YKa3bIBAIOT HA TO, YTO KOJMUYESCTBO PACTBOPEHHBIX (HOPM Kelie3a U METH HEBEIIHUKO,
OJTHAKO WX BKJIAJ B MHTCHCU(DHKAIUIO PAIUKAIGHBIX MPOIECCOB CAMOOUYHIICHHS
orpomMeH. OTHOCUTETHHO B3BEIICHHBIX W KOJUTOMTHBIX (POPM METAIIOB MOXKHO
YTBEpKIIaTh, YTO OHH HE CIIOCOOCTBYIOT ITOBHIIICHUIO HaOMI01aeMOoi KOHIICHTPAIHN
PEIIOKC areHTOB.

Pesynbrarsl uccnenoBaHus NO3BOJISIIOT KOHCTaTUPOBATD, UTO:

OCHOBHBIMHU (hOpMaM¥ MUTPAIMH JKelle3a U ME/IU B BOIOXPAHHJIHIIE SIBIISIOTCS
B3BEIICHHBIC M KOJJIOUIHBIE (DOPMBI;

B3BEIICHHBIE 1 KOJUTOMIHBIE ()OPMBI OKA3bIBAIOT HHIMOUPYIOIIee IeHCTBUE HA
IIPOLIECCHI PAJUKAIbHOIO CAMOOUULICHMS,;

KaTajau3aTopaMM IPOLIECCOB  pPaAUKaJIbHOIO
pacTBOpeHHbIe (hOPMBI XKene3a U MeJIH.

CaMOOYHUIICHUA  ABJIAIOTCA
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O NPEJBECTHUKAX CABUTI'OB 9KOJOI'MYECKOTI'O
BJIATOOJIY4YHuA BOOIOEMOB

P. boponaes

Monoaeckuii I'ocyoapcmeennulii Ynusepcumem

DKkojoruueckoe 0Jarornoyydre BOJHOTO O0BEKTa, COIIACHO KIlacCHU(pHKAILMN
KayeCTBa BOAbI IO KUHCTUYCCKHUM ITOKA3aTCIsIM, MOXCT 6I)ITI) B HOpME, a TaKKE Ha-
pymaTscst oOpatumo win Heodbpatumo. CTeneHs HapyIIeHUs SKOJIOTHYecKoro Oa-
TOTIOTYYHsI BOJJOEMA 3aBHCHT OT HapaOOTKH B BOTHON DKOCHCTEME BEIIECTB BOC-
CTaHOBUTENbHON mpupoab! (JIH,), oKuCIsrommXcst MepoKCHIOM BOAOPOAA ropas-
70 Gonee 3(PEKTHBHO YeM PACTBOPEHHBIM B BOZAE KHCIOPOJAOM. TakuM oOpazoM,
Bemectsa JIH, ABAroTCA paKTHUeCKH NIPEIBECTHUKAMH CIBHIOB KOJIOIHYECKOTO
0J1aronoy4rs B BOJOEME.

[To momyueHHbIM HaMU JIAHHBIM 3KOJOTHYECKOE OJIaronoiyydue BOJOXPaHH-
munia Bayss Mopwiiop B cpeiHeM 3a ToJ HapymaeTcss 00paTuMo, a HeoOpaTUMbIi
XapakTep HapylIeHUH HaOIroqaeTcs B BOAOEME MPHOIM3UTENFHO C CEPEIUHBI JIeTa
JI0 KOHITa oceHH. To eCTh B 9TOT MEPHO/] CPE/IN PACTBOPEHHBIX BEIIECTB B BOIOXpa-
HHUIIMIIE TPUCYTCTBYIOT 3HAYMTENbHbIE KOIMYeCTBa BetecTs J{H..

Jlnst ycTaHoBIeHHs MOJIEKyIApHO Macchl BetecTs J{H, Gl poBesieH psijt skc-
niepruMeHTOB. [IpoObI BoaBI, 0TOOpaHHBIE 3 BOMOXPAHIIIUINA B pa3HOE BpeMs Tofa,
(bumsTpOBAIHCH Yepe3 MeMOpaHHBINA GUIBTP ¢ pazmepom mmop 0.38 mxm. Jlanee mo-
Jy4eHHBIE (IIBTPAaThl KOHIICHTpHpOoBaIHCch B 10 pa3 Ha crenmaabHON yCTaHOBKE
BBEIMOP2)XHBAHUEM. 3aTeM KOHIICHTPATHI C TOMOIIBI0 METO/Ia TelIb-XpoMaTorpaduu
pasnensuinch Ha (Gpakuuy ¢ passInuHON MOJIEKYIsipHON Maccol. dpakunoHupoBa-
HUE TPOBOJIMIIOCH HA MPEABAPUTEIBHO OTKAIMOPOBAHHOMN KOJOHKE, 3all0OJHEHHOU
cedpanekcom G-75. B kaxmoil u3 ¢Gpakuuii IpoOU3BOAUIACH OIICHKA aHTHOKHCIIH-
TEIHHOHM CIIOCOOHOCTH PACTBOPEHHBIX BEIIECTB B COOTBETCTBUH C TPEOOBaAHUAMU
PJ1 52.18.24.83-89 u Ha aToMHO-a0copOIOHHOM criekTpodoTomerpe IL-551 dpuk-
CHPOBAJIOCH HAJIMYHE MEN C KEITEC30M.

[IpoBeneHHOE HcceI0BaHUE NTO3BOJISET 3aKIIOUUTD CIEAyIOIIee:

HeO6paTI/IMI)Ie HapyHEHUs 3KOJIOTMYECKOTO 6J'IaFOl'IOJ'ly‘-II/I$I B BOJAOXPpaHUJINIIIEC
Basa Mopuiiop BbI3BaHbl, 110-BUIUMOMY, HAKOILUIEHUEM B BOJHOW 3KOCUCTEME Be-
IIECTB BOCCTAHOBUTEIBHOMN MPUPOJIBI ¢ MOJIEKYISIpHbIME MaccamMu M=40000 a.e.m.
uM <1000 a.e.m.;

BEIIIECTBAa BOCCTAaHOBUTEJILHON MPUPOABI HE COACPIKAIM B CBOEM COCTaBE JKe-
J11e30, @ KOJIMYECTBO MEJH YIep)KHBAEMOE BOCCTAHOBUTEISIMU K0J1€0aJIoch B Ipejie-
nax 8.3-50% ot 0011ero cogepikaHus MEAH B IPoOe MPUPOIHOM BOMBL.
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OIIEHKA 3AKOHOMEPHOCTE MUT'PAIIMN PACTBOPEHHOI'O
KEJIE3A B BOOOXPAHUJINIIE METOAOM CTATUCTHUYECKOI'O
MOJAEJINPOBAHUA

P. boponaes, H. I'opsiueBa, JI. Pomanuyk

Monoaeckuii 'ocyoapcmeennulii Ynusepcumem

Keneso sBisieTcst BaKHbIM MUTATEIBHBIM 3JIEMEHTOM JJIsl MHOTHUX Ipe/cTa-
BUTEJICH THIPOOUOHTOB, TIOATOMY BBISBIICHHUEC 3aKOHOMEPHOCTECH MHIPAI[UH ITOTO
MeTaJlIa B BOZOEME OYCHb YaCTO OKA3hIBACTCS HEOOXOIMMBIM 3BEHOM JIJIST MOJICIIH-
POBAHUS SKOJIOTUUECKUX ITPOLIECCOB.

OlLieHKa 3aKOHOMEPHOCTEN MUTPALlMM PACTBOPEHHOI'O XKeJle3a B peajbHOU BO-
JTHOM HKOCHCTEME OCYILECTBISIACH TOCPEACTBOM CTaTUCTHUECKOTO aHaiu3za. Mo-
JIeJIMPOBAHKE MIPOBOAMIOCH HA OCHOBE JIAHHBIX, MOJYUYEHHBIX B TEUEHHUE T0Ja Ha
Bojoxpanmuiie Bans Mopwiop. ba3a maHHbIX BKIIFOYaia HHPOPMAIHIO O THAPO-
JIOTUYECKUX XapaKTEPUCTHKAX TIPUTOKOB (CKOPOCTh M pacxoJl Bojbl), pH, Temmnepa-
Type BO3yXa, BOABI H KOHIICHTPAIIUAX PACTBOPEHHBIX (hOpM Kernesa.

JI1sl KONMMYeCTBEHHOM OLIEHKH TECHOTHI CBSI3U MEXAY COJEp:KaHUEM PacTBO-
PEHHOTO JXele3a U MmapaMeTpaMu OKPYXKAroIIeH cpebl ObUTH TOCTPOCHBI KOPPEIIs-
LIMOHHBIC 3aBUCUMOCTH, OMPENIeICHbI K03()(OUIMECHTHI TPOCTON MapHON KOppes-
1MUY ¥ KOPPEJSIITUOHHBIE OTHOIICHMS.

PerpeccronHbIl aHaIM3 MaTepuaita Mokaszal, 4TO B MPHUTOKAX BOJAOXPaHWIN-
II1a KOHIIEHTpAIH KeJie3a 0oJiee TECHO KOPPEIUpyeT ¢ H3MEHEHHEM TeMITepaTyPhl
BO3JyXa, YEM C M3MEHEHMSMM TaKUX MapaMETpOB OKpyxarouie cpeasl, kak pH,
CKOPOCTh M PacXoi BOIBI B BOAOTOKAaX. Tak KOA(QQHUIMEHT KOPPEIAIUU B3aHMOC-
BSI3U MEXKJy KOHLEHTpallel paCTBOPEHHOTO XKeJle3a U TEMIIepaTypoi Bo3ayxa Jist
OJTHOTO M3 MPHUTOKOB AocTHuraeT 3HadeHus 0,87. Mexay conepkaHueM pacTBOPEH-
HOTO JKeJie3a B BoJax BojoxpaHuiumnia Bans Mopuiop M KOHUEHTpAUUSIMHU €ro
B JIBYX IIPUTOKAaX BbISIBJIEHA JOCTOBEPHAsI TECHAsI KPUBOJIMHENHAS 3aBUCUMOCTD C
KoppensiunoHHbIMU oTHOeHusMu 0,71 u 0,83.

J71st BBICOKMX M YMEPEHHO CHJIBHBIX KOPPEJSIIIMOHHBIX 3aBUCUMOCTEH ycTa-
HOBJICHBI MAaTEMAaTUUYECKHE BBIPAKEHHSI, HA OCHOBE KOTOPBIX IIPEIOKEHBI JBE MPO-
rpaMMebl. [TporpaMMbl TO3BOJISIOT IO U3BECTHOM TEMIIEpATYpE BO3AyXa ONPENEsITh
KOHIIEHTpAIIMIO JKeJie3a B Bojoxpanunuiie Bans Mopusop u ero npurokax. Pacue-
ThI, IPOU3BOAMMBIE 110 YCTAHOBJIEHHBIM MATEMaTUYECKUM YPABHEHUSIM, BO MHOTHX
ClIydasiX BbIIAIOT PE3YNbTaThl, IPEBBIILIAIONINE PEAJIbHBIE 3HAYEHNS KOHLIEHTPALUi
JKeiesa, 4To SIBIISIETCS XapaKTEPHBIM HEJJOCTATKOM IPOrpaMM, OCHOBaHHBIX Ha B3a-
HUMOCBSI3SIX MIPOCTOM MapHOW KOPPEIsLUY.
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METABOJUTBI BOJHBIX PACTEHUI U KAYECTBO BO/IbI

H. Kupnenko, B. Measenn

Hucmumym cuopobuonoeuu HAH Ykpauno

WzyueHo BIusiHHE META00JIINTOB MaKpO(HUTOB Ha MOKA3aTeNIN KaueCTBa BOJIBI.
OKCTpaKTHUBHBIC BellecTBa KOpHEBHINa KyOsImku sxentoi (0,5-2,0 r/m) moBBI-
1Ial0T KOHIEHTPAlUI0 aMMOHHUITHOTO a30Ta M PacTBOPEHHOIO0 MHMHEPaJIbHOIO
¢docdopa, cHwkaoT pH M KHCIOpOJHOE HACHIIIEHHE BOALI B 3aBUCHMOCTH OT
KOHIIEHTPAIMK 3KCTPArMpOBAHHBIX BEIIECTB U BPEMEHU IKCHO3UIMU. B mepBbie
cyTkn BenmunHa pH cums3unace Ha 0,6-5,5% B oOpasmax Bojbl ¢ pHUTOIIIAHKTO-
HOM u Ha 8,6% B QmibTpoBaHHOHN BOJE, 3a 4 cyT — Ha 6,6-13,3 u 13,8%. CHike-
Hue pH npoucxoanuno napajmienbHO ¢ yBEIWYEHHEM COJACPKAHUS aMMOHHS — B
1,6-2,9 pasa B HeuIBbTpOBaHHOI (comeprkaruel ¢puromnankron) u 1,8-3,9 paza B
¢upTpoBaHHON Bozie. B oTcyTcTBHE (DPMTOIUIAHKTOHA MaKCHUMAJIbHBIE Pa3IHIUs
B KoHIeHTpanuu NH," OTMeu€eHbI B MIEPBBIN Yac OKCIO3UINUH, NPH HAJTUYUU BO-
JIopocCIiell colep kaHne MOHOB aMMOHHS C TEUEHHUEM BPEMEHH YBEINYHBAJIOCH.
VYBenuunBaeTcs Takke KOHIEHTPAlHs PacTBOPEHHOTO MHHEpaIbHOro ¢ocdopa
(8 2,1-4,7 n 1,5-4,7 pa3za). YpoBeHb KHUCIOPOAHOTO HACBIIICHUS BOJBI B TEUCHUE
MepBOTo yaca d3KCno3uuuu cuusmics Ha 4,9-5,9%, 1 cyt —na 17,3-50,0%, 4 — na
34,3-95,2%. Cronb 3HaUNTENbHBIN AeQUIUT KHUCIOpoaa 00pa3yeTcst BCIEACTBUE
OKHCJICHHSI BBIJCISAIOMNXCS (PEHOJIOB, COAEPIKAaHNE KOTOPHIX YBEIMYMBAETCS B
JecsTKH pa3. [Ipn HeBBICOKMX KOHIIEHTpauAX (PEeHOIOB Te(UINUT KHUCIOPOAa He-
3HAUNTENICH U MOXKET HAaOIOIaThCsl CTUMYIISINS (POTOCHHTE3a pacTeHUH. B orbl-
Tax ¢ BHecenreM 0,1 Mr/im rupoxunona coxepxanne O, B QUIBTPOBAHHOM BOsIE
B TeueHHe | "aca 3KCIO3UIUU cOCTaBIUIo0 83,3% OT KOHTPOIIs, a B HEPMIBTPO-
BanHOU — 104,5%; konnenTpanus NH," u P043' yBenuuuBaiack B 1,6-1,7 u 1,2-
1,4 paza coorBeTcTBeHHO. [10100HbBIE SIBICHHS TPOUCXOMAT U IO/ BO3/ICHCTBHEM
ankanonaoB KyOsrmku (5-50 mr/i). KucmopoaHoe HachIeHne BOJBI CHIKAIOCH
Ha 0,4-25,0% 1o cpaBHEHMIO ¢ KOHTPOJIEM YK€ B MEPBBIH 4ac dKCIO3HLIUU U Ha
14,1-34,2% uepe3 2 cyTOK, coepKaHle HOHOB PO43' yBeJIn4yuBaiocs B 2,4-12,3
u 2,5-20,0 pa3 coorBeTcTBeHHO. O1HAKO U3MEHEHUS B KOHIIEHTpAIlUd aMMOHUMN-
HOTO a30Ta B OTIMYHE OT PacTBOPEHHOro MUHepasibHOTO (hocdopa, ObuTH Ooee
CYIIECTBEHHBIMH B TeueHHe nepBoro 4yaca (B 10-30 pasz), yem uepes aBoe CyTOK
(1,7-14,2 paza).

CrnenoBarenbHO, MAaKpO(HUTH! BIMSIOT Ha (POPMHPOBAHHE KauecTBa MPHPOA-
HBIX BOJl HE TOJIBKO OMOCPEJOBAHHO B MIPOILIECCE KUIHEAECATEAbHOCTH, HO U IIyTEM
HETOCPECTBEHHOTO BIMSIHUS UX METa0OINTOB HA THUAPOXMMUYECKHE TTOKa3arTe-
T
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KOMILIEKCOOBPA3YIOIIN COPBEHT /151 MOHOB TSKEJBIX
METAJJIOB

E. Eproxun, b. Taycaposa, P. AmxkeeBa, H. AobL1kanpoBa

Kasaxcrxuit Hayuonanvmuwiti Yuusepcumem um. Ano-Papadbu
Pecnybnuxa Kazaxcman, e. Arimameol,

OCHOBHBIMH 3aTrPSI3HUTEIISIMHA CTOYHBIX BOJ SIBJISIFOTCSI HOHBI TSKEJIBIX METal-
noB. [Torpednenne 3arpsA3HEeHHON TSDKEIBIME METAJUTAMH BOJIBI SIBIISIETCS TVIAaBHOM
MIPUYMHON MTPOHNKHOBEHMS 3THX 3arpsi3HUTENICH B OPraHU3M YeJI0BEKa, KOTOPHIC,
HaKaIUINBAasICh, CO3/IAI0T TIOCTOSIHHBIN NCTOYHMK OTpaBieHus. B mporeccax ounct-
KH{ IIMPOKOE MPUMEHEHNE HAXOISIT HOHOOOMEHHUKH C PA3TMYHBIMU (DYHKIIHOHATb-
HBIMHU TpynnaMi. CIocOOHOCTh HOHUTOB CEJIEKTHBHO COPOMPOBATH MOHBI METall-
J10B 00YCJIOBMIIO UX UCIIOIB30BAHUE I OYMCTKU IPOMBIIIUIEHHBIX CTOYHBIX BOJ.

OnpeneneHHbI HHTEpeC MPEACTaBIAI0T cO00M MONMUMEpPHI ¢ KOMILIEKCO00pa-
3yIOIMMH TPYNIIaMH, KOTOpbIe 00pa3yloT KOMIUIEKCHI ¢ HOHAMU Pa3IMYHBIX Me-
TaJIIOB. XMMHUYECKOH Mo (UKalnel CONoIMMEPOB CTUPOIIA C TUBUHMIOESH30JI0M
M3BECTHBIM aHAJIMTUYECKUM PEarcHTOM — HUKOTHHAMHUIOM, MOIYYeH HOBBIH KOM-
TUIEKCO00Pa3yIomnii HOHOOOMEHHHK MTPOCTPAHCTBEHHOTO CTPOCHHSI.

CuHre3 copOeHTa OCYIIECTBILSUIM NP COOTHOIICHWH IOJIMMEp: aHAINTHYe-
ckuii pearent 1:3 B cpene numermindopmamuia npu 100°C B reuenne 7 yacos (co-
nepxaHne azora — 5,7%). JlaHHBIe 2IEMEHTHOTO aHAIHM3a CBHICTEIBCTBYIOT O 65-
70% cTeneHun mpeBpalieHusl.

CTpyKTypy CHHTE3MPOBAHHOTO cOpOeHTa uccienoBanu merogoMm MK-crmek-
Tpockonuu. [Ipy B3auMOAEHCTBUN XJIOPMETHIMPOBAHHOTO COPOCHTA ¢ HUKOTHHA-
MHJIOM B CIIEKTPE HOHHUTA 3HAYMTEIBHO MOHMKACTCS HHTEHCHBHOCTH MOJI0C (cM™)
nornomenusst CH_-CI rpynm (1270 v 670) u nosieisitoTcs 4acToThl B odnactu 3350,
3225 u 3160, xapakrepusyroniie koiaedannsi NH-rpynm, u monocs! mpu 1680 u
1610 cM™', cOOTBETCTBYIOIIHE MOTIONICHHUIO TPYIIIT HUKOTHHAMHUIA.

Bbutn ompeneneHsl craTMdecKue OOMEHHbBIE €MKOCTH IMOJyYEHHOTO COpOeH-
Ta 10 MOHaM HEKOTOPBIX METAJUIOB M M3ydeHsl 3aBucuMocTi COE oT pa3nnunbIx
¢axropoB (pH cpenpl, KOHIIEHTpaMHU COJIEH METAIUIOB, TEMIIEPATyphl U BPEMEHHU
copbumu). COE copOenTa 10 MOHAM METAIUIOB HaxomsaTcs B mpegenax: mis Cd**
- 1,7-2,6; nus Pb* - 1,5-2,7; nius Zn*" - 0,7-1,29 makB/r B 3aBucuMocTtH ot pH pac-
TBOpA.

CHHTE3UPOBAHHBII COPOCHT MCCIEIOBAH HAa XMMHYECKYI0 M TEPMHUECKYIO
ycroiunBocTh. O6paboTKa HOHNUTA 5-7H KUCIIOTON U IIeNo4bio B TeueHue 0,5 gaca
Ha KUILIIIEeH BOASHON OaHe HE YMEHBIIAeT eMKOCTh HOHUTA, T.€. OH MOXKET OBITh
HCIIONI30BaH JUIsi COPOLIMU MOHOB TSDKEIIBIX METAJUIOB U3 TOPSIYMX M arpeCCUBHBIX
cpen.
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IINTIAHKTOHHBIE BOAOPOCJIN KAK HCTOYHUK
YITIEBOAOPOJHOI'O 3ATPA3HEHUA CPEIbBI

A. Kypeiimesnu, B. I'yceiinoBa

Hucmumym zuoponoeuu HAH Ykpaunel, Kues

BoNBIMHCTBO NCTIONB3YEMBIX METOIOB ONPEICICHUS HEPTEIIPOITYKTOB B BOJC
YUHUTBHIBAIOT TOJBKO 00IIee comepikaHue yIICBOAOPOTHON (paKIiy, ComeprKamen
KaK He()TETIPOIYKTHI, TAK © METaOOINTHI BONHBIX pacTeHuil. [ToaTomy cymecTBeH-
HBI WHTEPEC MPENCTABIAIOT MCCICIOBAHNUS, HAIPABICHHBIC HA MICHTU()UKAIIIO
YTJICBOZOPO/IOB, BBIICTSIEMBIX B CPEAY BOAHBIMH PACTEHISIMH U OLICHKY MX POJIH B
BOJHOM cpejie.

Lenbto Hamield paboThI OBLIO BBIIEIUTD YIIIEBOIOPOIHbBII KOMILIEKC U3 KYJIbTY-
paJIbHOI! Cpe/Ibl U C MMOBEPXHOCTH KJIETOK BOIOPOCIIEH M YyCTAaHOBUTh XUMUYECKYIO
MIPUPOJY BELIECTB, BXOSIINX B €ro cocTaB. B paboTe ObIIM UCIIOIB30BAHBI AJIBIO-
JIOTHYECKH YHCTBIE KYJIBTYPBI JIByX CHHE3eJIeHbIX Bofopocieii (Anabaena variabilis
n Oscillatoria limosa) oxuoit 3enenoit (Desmodesmus communis).

VYrieBotopotHBIiT KOMITIEKC OBIT MOTYYeH METOJIOM SKCTPAKIIUH KUPOPACTBO-
PHUMBIX BEIIECTB HU3KOKUITAIICH (hpakmueit meTponeitaoro agupa. Xpomarorpadu-
YEeCKHUIl aHaIN3 KOMIUIEKCA BBITIOTHEH METOJOM XPOMAaTO-MAaCC-CIIEKTPOCKOITHH.

B cocragse yriieBomopoIHOT0 KOMITIEKCa CHHE3EICHBIX BOIOPOCTIeH B HAOOITh-
meM koimdaecTBe (66,2%) MpUCYTCTBOBAIO BBICOKOMOJIEKYIAPHOE ITUKINYECKOE
coenuHeHue npernen-3,17,20-tpuomn, a tTakke 1,2-0eH3eHIUKApOOKCHIIOBAs KHUC-
nota (9,31%). VlccaenoBaHust BRISBUIIM IPUCYTCTBHE IPON3BOIHON apOMaTHIECKO-
ro yriesomopozaa 2,3,5,6-rerpaxsiopheHHUIMETHI CYIb(POKCHIA, KOTOPBINA XapaKTe-
pHU3yeTcsl BBICOKOW TOKCHYHOCTBIO. J[pyras BBIABICHHAS MPOU3BOAHAS METHI-3-
(3,5-murepOyTri-4-rupokcueHnIn) MpOIuOH — TAKXKe apoMaTH4YeCKOH MPUPOIBI
1 OTHOCHUTCS K TOKCHYHBIM COEIMHEHHSIM.

B cocraBe yrieBoopoHOro KOMIUIEKCa, BBIICICHHOTO U3 3€JIEHOI BOAOpOC-
M, B HawOombnieM koiaudectse (43,6%) ObLIO MpeacTaBlieHa TIPOU3BOAHAS apo-
MaTHYECKOTO YIIICBOAOPOIA, CoAeprKarias 2 OeH30IbHBIX KOJbla — 2,5-1r0pomMo-
4-MeTokcHOn(EHII, KOTOPOE TaKke TOKCHYHO. 3HAYUTEIBEHYIO POIb B (POPMHUPO-
BaHUM Tylla yrieBogopoxHoro komrurekca (10,8%) mpuHamiexana qpyroi mpous-
BOJIHOHM apOMaTHYECKOTO yIiieBoaopoaa — 1,2-0eH3eHInKapOOKCHIIOBON KHUCIOTE U
MIPOU3BOJHON HEHACHIIIEHHOTO yIiieBoiopona — 9,12-0KkTaiekaueHOBON KHUCIOTE
(Z,Z) (25,7%). V13 HeHACHIIEHHBIX YIIEBOJOPOAOB HIACHTU(HUIIMPOBAHBI 2,6-11-
OyTui-2,5-nuknorekcaauen-1 U Terpajgekaruapo-peHanTpeH. M3 HachleHHBIX
YIIIEBOAOPOAOB U UX IMPOU3BOJHBIX B 3KCTPAKTC BBIABJICHBI HU3KOMOJICKYJIAPHBIC
coenmHeHust (0os1ee TOKCHYHBIE TI0 CPABHEHHUIO C BHICOKOMOJIEKYJISIPHBIMH) - TeKca-
JICKaHOBAs KUCIIOTA, YHJIEKaH, J0JIeKaH, TeTpaJieKaH, IeHTa eKaH.

VY4uThIBask akTyaJbHOCTb 3TOI MPOOJIEMBI M HEIOCTATOYHOE KOJIMYECTBO JIaH-
HBIX, KacaloMINXCs YIIIEBOJOPOTHOTO 3arpsiI3HEHUsI CPEe/ibl BOAHBIMU PacTCHUSIMH,
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Clle/lyeT MPOAOJDKUTH MCCIIEAOBAHUS B HAIPABICHUHM H3ydeHHs TpaHchopMaruu
YIJIEBOIOPO/IOB B BOJHBIX SKOCHCTEMAX U BBISCHEHHE PO (MIO3UTUBHOI U Hera-
THBHOM) (PUTOIUTAHKTOHA B ATHX Tporieccax. MHpopMaius Takoro rjiaHa Mpe-
CTaBISET CYUICCTBEHHBI MHTEpeC MpH pa3pabOTKe PEKOMEHAAINH I CITyKOBI
BOAOIOATOTOBKH Ha OYUCTUTEJIBHBIX COOPYKCHHUAX BOJOITPOBOI0B.

REMOVAL OF HYDROGEN SULPHIDE, AMMONIA AND NITRITE
IONS FROM WATER SOLUTIONS USING MODIFIED ACTIVE
CARBONS

T. Lupascu, Raisa Nastas, M. Ciobanu, Tatiana Arapu, V. Rusu

Institute of Chemistry, Academy of Sciences, of Moldova

Modified active carbons are used to remove of hydrogen sulphide, ammonia and
nitrite ions from water solutions. Obtained results demonstrate that active carbon
oxidized with H,O, following impregnation with Co*" possesses higher adsorption
capacity for NH," compared with unimpregnated samples. It was established that
active carbon obtained from nut shells has better oxidation properties compared with
active carbons obtained from plum stones. The optimal conditions for adsorption
and oxidation of sulphide and hydro-sulphide ions were established. Active carbons
impregnated with Fe'! and Cu® ions possess higher oxidation capacity demonstrating
that these catalysts more effectively catalyze the oxidation of sulphide ions to SV
and SV species.

Acknowledgements. This work is supported by Bilateral CRDF-MRDA
program, project ME2-3038.

TPAHCITIOPT HAHOCOB U MUT PALIUS 3ATPA3HSIOLIINUX
BEIIECTB B T'HJIPOI' PAOMYECKOM CETH T'OPOJIA KHUILIMHEBA 1
EI'O OKPECTHOCTSAX
H. Apnayt, K. Mopapy, O. borneBuu

Jlabopamopus 'uopoeeonocuu u Unoiceneprnoui I'eonocuu, Hncmumym I'eopuzuxu
u leonoeuu, Axademuu Hayx Pecnybnuxu Monoosa

KoH1eHTpanust ¥ pacnpezienieHie 3arpsi3HsONINX BEIIeCTB B rHaporpaduye-
CKOHM CeTH ropojia M MPUIIETalolUX TEPPUTOPUAX MOTYT CIYKUTh WHAUKATOPOM
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COCTOSIHUSI TOPOJICKOH CpeZbl M TPOCTPAHCTBEHHOTO PACIPE/eICHNs HCTOYHHUKOB
3arpsi3HeHus. lcciienoBaHus, BBIOJHEHHbIE HA PA3JIMYHBIX BOJHBIX OOBEKTaX,
MIOKAa3bIBAIOT, YTO, KaK IpaBmwiIo, He MeHee 50 % 3arpss3HsONMX BELIECTB Iepe-
HOCHTCS BO B3BEIICHHON (hopMe Ha MEIKOTUCIIEPCHBIX YAaCTHIIAX MHHEPAIHHOTO
WIA OPTraHWYECKOTO MPOUCXOMKICHHA. Pa3BUTas MOBEPXHOCTh MENKOAMCIEPCHBIX
B3BELICHHBIX YaCTUI] ONIPEAEIIACT €€ BBICOKYIO aCOPOIUPYIOIIYI0 CIIOCOOHOCTD U
00yCIaBiIMBaeT MPHUBJICYCHHE 3HAYNTEIBHON JIOJH 3arps3HSIOIIMX BEIIECTB KaK B
IIpolecce MOBEPXHOCTHOTO CKJIOHOBOTO CTOKA € 3arps3HEHHON TEPPUTOPUH, TaK U
HENOCPEACTBEHHO B pycie. ConepixaHue MEIKOAUCIEPCHBIX HAHOCOB B JOHHBIX
otnoxxeHusx p.beik B penenax ropona Knmmuesa cocrasmset 6osee 50-60%.

Jast yenosuit .KumHaeBa ocaxieHe MEJIKOANCIIEPCHON B3BECH MOXKET Mpo-
HCXOIUTH HA PACCTOSHUSX OT CTBOPA IMOCTYIICHHUSI CYIIECTBEHHO MEHBIINX pPa3-
MEpOB TOpPOJa, T.€. 3arPSI3HEHUSI, CMBITBIE C TOPOICKON TEPPUTOPHH, PAKTHIECCKA
OCTaIOTCs B THAPOrpadMuecKoi CETH roposa.

OCHOBHBIMH 3arpsA3HAIOIIUMHU 3JIEMEHTAMH MPU 3TOM, SIBIISIOTCS TSKENbIE Me-
TaJuTbl (KeJe30, IIMHK, CBUHEII, AJUTIOMIHUHN U T.1.), aICOPONPOBAHHbBIC HAa PEYHBIX
HAHOCAX Ha TOPOJICKUX y4acTKaX peK U pPyubeB. 3HAUUTENBHOE COJCPKaHUE B 3a-
IPA3HEHHOHN B3BECH M OCTATOYHBIX NMECTUIU/IOB.

IIpocTpaHCcTBEHHOE paclpe/ieICHUE 3arps3HSIOIINX BEIIECTB 110 JIMHE BOJIO-
TOKOB UMEET, KaK IPaBHJIO, CJIOKHBII MO3aWYHBIH XapakTep U 3aBUCUT OT 0COOCH-
HOCTEH pacHpefeNeHus HUCTOUYHUKOB 3arpsi3HeHus. BpemeHHoe pacmpeneneHue
KOHIICHTPAIMN 3arps3HSIONNX BEIIECTB 00YCIOBICHO MHTCHCHBHOCTBIO M MPO-
JIOJDKUTEITBHOCTBIO KHUIKUX OCAJKOB, TASSHUEM CHEra U CTEKaHHEM TaJlol BOABI, a
TaKXKe MMPOXOXKICHUEM BOJH TTOJIOBOANH M MABOJKOB IO THIPOTPapUUECKON CETH.
B mocnenHux cirydasx MOXKET HMETh MECTO B3MYUHMBAaHHE 3arpsI3HEHHBIX JIOHHBIX
OTJIOXKEHUH U UX MEPEOTIOKEHNE Ha HIKE PACIIOJIOKEHHBIX pycia, IPU 3TOM MO-
KET TIPOU30UTH BTOPUYHOE 3arpsA3HEHHE BOAHOTO MOTOKA. B cBsi3n ¢ aTuM cieny-
€T OTMETUTH, YTO CETUMCHTAIIHS 3arpsI3HEHHBIX B3BEIICHHBIX BEIICCTB O3HAYaeT
CaMOOUHILIEHNE BOIHOIO MOTOKA, HO HE THpOrpadMueckoil CeTH, Tak KaK JOHHbIE
OTJIOKEHUSI OCTAIOTCS 3arpsI3HEHHBIMU.

IKOJOT'O-T'NJAPABJIMYECKHUE ACITEKTHI YIIYUIIEHUS
KAYECTBA BO/IbI PEKH ITIPYT

H. Apnayt
Jlabopamopus I'uopoeeonoeuu u Unoceneprnou Ieonocuu, Hncmumym I'eopuzuxu

u I'eonoeuu, Axademuu Hayx Pecnybonuxu Mondosa

IIpenorBpaleHue OT 3arps3HEHUs U yllydlleHue kadecTsa Boasl p.IIpyT, aBis-
IOLICHCST OJTHAM M3 OCHOBHBIX HCTOYHHKOB BOJIOCHAO)KEHMSI 3HAYNUTEIBHON 4acTh
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HacesieHus: MoJI0BbI, JOMKHO BKJIIOYATh IIMPOKHM KOMILIEKC MepomnpusTuii. K
HUM, B TIEPBYIO 0YePe/ib, OTHOCSITCS MEPOIIPHATHS TI0 MPEAOTBPAIICHHUIO OT 3arpsi3-
HEHHsI PEKH BCIEACTBHE COPOCOB CTOYHBIX BOA U MOCTYIUICHHUS 3arpsi3HEHHOTO T10-
BEPXHOCTHOI'O CTOKA. VYka3zaHHBIE MEPBI JOJI)KHBI HOCUTH KOMINIEKCHBIH XapakTep
1 OXBaThIBaTh KaK HEIIOCPEICTBEHHO PYCIIO PEKH, Tak U ee Borocbop. 1o crenenn
CIIOKHOCTH MX MOXKHO Pa3JIeJINTh Ha IBE IPYIIIILL.

B pamkax mepBo# rpyrmiibl, He TPEOYIOIICH OOMBINNX JTOTOIHUTCIBHBIX HAYY-
HBIX MCCJICIOBAHUI, HCOOXOMUMO BBIITOJIHUTH MEPHI IT0 OXPaHE PEKU, HAMCUCHHBIC
LIEJIBIM PSJIOM MTPABUTENBCTBEHHBIX PEIICHUN U IO CUX NOP, K COKAJICHHIO, TO KOH-
11a HEe peajn30BaHHbIe. DTO CO3AaHKNE BOAOOXPAHHBIX 30H BJOJb PyCia, UX Macco-
BOTO OOJIECEHHsI, TIPEIOTBPAICHIS COPOCOB HEOUHIIICHHBIX CTOYHBIX BOJ, OYUCTKH
pycia oT 3arps3HEHHBIX JTOHHBIX OTIIOKCHHUU U T. II. IIpu 3TOM Ba)XHO, YTOOBI yKa-
3aHHBIC MEPOIPHUATHUS MTPOBOIIINCH KOMIUIEKCHO M TI0 OacceiHy B IIeTIOM, a HE B
paMKax OTIETBHBIX aAMUHUCTPATUBHBIX PAOHOB.

Bropas rpymma qomKHa 0XBaTEIBaTh MEPOIIPHUATHS, TPEOYIOIINE ITyOOKOTo Ha-
YYHOTO 000CHOBAHUS ¥ IO3BOJISIONIHE CYIIIECTBEHHO YCKOPUTH IIPOLIECCH YTyYIlie-
HUs KauecTBa BoAbl. [IpuMepaMu Takux MEpONPUATUN MOTYT CIIy’KUTh [TOBBILLICHUE
BOAHOCTHU PEKHU, ONITUMU3AIMA YBIAXKHECHHOCTH l'[Of/iMI)I, I/IHTeHCI/I(bI/IKaHI/IH TUaApoO-
¢usnvecknx (pakTOpPOB CAMOOYHUIICHHUS pekd. Tak, HampuMep, Aaxe MojHas [Iy-
0OKasi OYMCTKA CTOYHBIX BOJ MPOOIEMyY YIydIlieHHs KaueCTBa BOJIbI PEKH JI0 KOHIIA
HE PEIIAET, TaK KaK B HEe MOCTYIAET 3arps3HEHHbIN MOBEPXHOCTHBIA CTOK, BO3-
MOYKHOCTB TIPEIBAPUTEIIEHON OYHCTKU KOTOPOTO BeChMa MpodiieMaTHIHa. AJBTep-
HATHUBHBIN ITyTh YITyYIICHUS KA4eCTBA BOABI COCTOUT B HHTCHCU(DUKAIMH TIPOLIEC-
COB CaMOOYHINICHN HEMOCPEICTBCHHO B PYCIIe, ONPECISAIONIas POIb B KOTOPHIX
MIPUHAIIICKAT THAPO(PU3MIECKUM TIpoIIeccaM - TypOyJIeHTHOMY TIepeMEeITHBaHHIO,
B3aMMOO0OMEHY HAHOCAMH MEKAY ITOTOKOM H PyCJIOM, TEPEeHOCY HAaHOCOB, IIPOIeC-
cam a’parmu Boabl U Ap. [To oreHkaM 3amagHbIX CIICHATNCTOB U HAKOIUICHHOMY
OITIBITY, PeaIH3aIlns TAKOTO MOAX0/1a OKa3bIBACTCS TOCTATOYHO d((PEKTHUBHOI KaK B
CMBICJIC YIIYUYIICHUSA Ka4€CTBA BO/Ibl, TAK U B CMbICJIE DKOHOMHUYECKHUX 3aTrpar.

ECOTOXICOLOGY OF THE DRINKING WATER

T.Strikalenko

Odessa’region of International Academy of Ecology & Life Protection Sciences,
Odessa, Ukraine

The aim of the work presented analyse some facts, reasons and condition
of formation ecotoxicity of drinking water. The urgency of problem is caused by
that in conditions of consumption of water with various “ecological loading ” the
quality adaptation of processes in bodies can become unsufficient, that resulting in
disadaptation and - or inversions of adaptation, changes resistance, health etc.
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The facts: Chlorination at stations water treatment of natural waters
initiates formation of disinfection by-products - trihalomethanes (THMs),
having embriotoxicity, mutagenic and blastomogenic effects etc. Establishes
the unidirectional influence on body of such connections of a narcotic nature
as ethanol and chloroform (making up to 80 % of the sum THMSs in water).
Hyperchlorination conducts to occurrence in water chlorresistens P.aeruginosa and
HPT-microorganisms, that changes representations about a display role of these
microorganisms in an estimation of epidemic safety of drinking water. The wrong
installation of the mixed pipelines including copper pipes, conducts to increase of
concentration copper in water “from the crane of the consumer” at 12-15 times. The
use of drinking water containing a number of polluting substances of an organic
origin, conducts to amplification processes secretion in kidneys and increase of
intensity of exterminate from body xenobiotics, in particular cardiotrast, removing
the therapeutics effect of a number of medicinal means. Use ozone for treatment
underground waters containing manganese and bromide in concentration 0.7-0.9
MAC, conducts to sharp increase of concentration bromates in water acting on
bottled water (index Averiyanova > 7-9) etc.

The reasons: Availability in water by organic and inorganic pollutants. Absence
of modern and adequate to quality, of a hygienic regulation of processes and stages
water treatment, including - “alternative”.

Conditions: Deficiency of the administrative decisions and management;
unsufficient qualification and information maintenance of the experts and consumers;
absence of the modern educational and special literature on a problem.

ECOLOGICAL/ANTHROPOGENOUS RISKS AS THE OBJECT OF
MANAGEMENT AT MANUFACTURE OF POTABLE WATER

T.Strikalenko

International Academy of Ecology & Life Protection Sciences, Odessa Ukraine

The task of the present work is to analyze ecological/anthropogenous risks
as factors raising probability of various health damages occurrence at a human
being (WHO, 2003) and arising at manufacture of potable water. The results of the
researches performed and their analysis from a position of management of risks during
manufacture of potable water allows to believe that at the stage of identification of risks
it is necessary to pay particular attention to a number of moments. At the preparation
and transportation of water to a consumer’s water crane they are:

*The interconnected changes of concentration of inorganic components of
water and its turbidity (decrease - increase: at the phase of production — reservoir of
clean water — a consumer’s crane);

71



ECOLOGICAL CHEMISTRY, 2005, Chisinau, Republic of Moldova

*The interconnected changes of concentration of organic substance and by-
products of disinfection in water with the parameters of its epidemic danger;

*Quantitative change of Averiyanov’s index on each class of danger of inorganic
components of water;

*Revealing (even on qualitative reaction) in the analyzed water the presence
of residual amounts of antibiotics, tranquilizers, hormonal preparations and by-
products of their interaction with disinfectant, etc.

During preparation of additionally potable water the factors of ecological risks
may be:

*Components of a water-purifying complex (asbestos, PELP, active coals, ion-
changing pitches),

*Tanks and the connecting pipelines especially made of synthetic polymeric
materials,

*Objects of the surrounding industrial environment.

At the bottled water plant to factors of ecological risks it is necessary to relate
also:

*The interconnected changes of concentration of organic substance in the
bottled water and parameters of its epidemic danger during all period of the storage
declared by the manufacturer;

*Terms and temperature modes of bottled water storage;

*Saturation with gases (oxygen, carbon dioxide) of bottled water during all
term of its storage declared by the manufacturer.

ANALYTICAL MAINTENANCE OF PESTICIDES HYGIENIC CONTROL
IN WATER

A. Grinko, I. Pavlenko, N. Reva

L.I.Medved s Institute of Ecohygiene and Toxicology, Kyiv, Ukraine

The basic criteria of drinking water quality, which are formulated in the middle
of the twentieth century, are: drinking water should be safe in the epidemiological
relation, should be safe under chemical contents and should have acceptable
organoleptic properties.

Normative documents in the field of drinking water quality worldwide are based
on these requirements. Guidelines on drinking water quality assurance (WHO,
1994) are the main international document regulating the requirements to drinking
water quality. A lot of standards (standard techniques of EPA and EU), regulating
the contents in water of many xenobiotics - pesticides, PAC, phenols, dioxins,
heavy metals and volatile organic substances are developed In the USA and Europe.
Similar standards exist in Ukraine. Development of hygienic specifications for
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various ecotoxicants in drinking water, superficial and underground water sources
of drinking purpose are constantly carried out in Ukraine considering special
importance for population health status of quality of drinking water.

From arsenal of analytical water chemistry with more than 150 techniques the
most effective and reliable are the techniques based on chromatography (gas liquid,
highly performance liquid, thin layered), spectroscopy and the electrochemistry,
covering all spectrum of anthropogenous water pollutants.

One of leading places at definition of drinking water quality is occupied by
analytical methods of quantitative definition of residual quantities of pesticides in
water.

In this connection for determination in water of pesticides microquantities
concerning to various classes of organic substances methods of the analysis directed
on reduction of adverse influences of toxicants on the human and environment are
developed in L.I.Medved’s Institute of Ecohygiene and Toxicology.

During the development of methods of pesticides analysis in water with the
purpose of their quantitative extraction the mentioned below is used:

- traditional liquid extraction, based on donor-acceptor interaction. Solvents of
different classes were used as extragents for pesticides containing polar functional
groups. Factors of pesticides distribution in various systems are determined with the
purpose of choosing of optimum variant of extragent, his quantity and frequency
of extraction;

- solid phase extraction with concentrating on cartridges with sorbents,
cation exchange and anion exchange pitches. Processes of pesticides sorption and
desorption are investigated, sorption capacity is calculated;

- the static variant of vapor-phase extraction is used for volatile organic
substances or destruction products of not volatile substances.

The received results are generalized and included in basis of measurements
techniques for determination of pesticides residues in water, providing the state
sanitary and epidemiological supervision on application of pesticides in Ukraine.

BJIMSTHUE HEKOTOPBIX OPTAHUYECKHUX BOCCTAHOBUTEJIEA
HA ®OTOMETPUYECKOE OIIPEJAEJIEHUE HUTPUTOB
PEAKTUBOM I'PUCCA

FO. Ckyrapy', C. baiaa6an?

"Texnuueckuii Ynusepcumem Monoosul,
23onanvnoe Jxonozuuecrkoe Aeenmemeo Llenmp, Kuwunsy

Cpenut 60ITBIIIOTO YHCIa METOAOB ONPEETICHNS HUTPUT-HOHOB KOJTMYECTBEHHOE
(boToMeTpruuecKoe onpeeNeHne Py MOMOIIHU peakTusa [ pricca moayunio Hanbob-
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1ee pacpocTpaHeHue, Oiaromaps ero mpoCcToTe W YHUBEpCAIFHOCTH. BmecTe ¢ Tem,
Ha 00pa30BaHMe OKPAIICHHOTO THA30COSANHEHNS, BIHCT HEbIH pia (pakTopoB U, B
TIEPBYIO OYepe/ib, MHOTHE HEOPTAaHNIECKNE KATHOHBI W AaHWOHBI.

Takike U3BECTHO, YTO OIPEACICHHIO MEIIAIOT U HEKOTOPbIE OPraHUYECKUE CO-
€IMHEeHUS KaK OKUCJIHUTEJIBbHON, TaK U BOCCTAHOBUTEIHHOW MPUPOABI. DTO CBsI3a-
HO C MPOMEKYTOYHBIM COCTOAHUEM N02 B OKHMCJIMTEIBHO-BOCCTAaHOBUTEILHOMN
LIETTOYKEe MPEBPALICHHs COSMHEHNH a30Ta. B MUIIEBBIX NPOAYKTaxX, Kak MPaBHUIIO,
BCTpPEYAETCs! IUPOKHUHI CIIEKTp IMOJOOHBIX BEIIECTB, U OHHM CIIOCOOHBI CYIIIECTBEHHO
CKa3bIBaThCSI HA KOJIMYCCTBCHHOE ONPE/ICIICHAC HUTPHUTOB.

JanHast paboTa 1MocBsIIeHa ONpeIeNICHHIO POJIM HEKOTOPBIX HAOTCHHBIX Op-
TAaHWMYCCKUX BOCCTAHOBHTENCH, BCTPEUAIOIINXCS B IMUILNEBBIX IPOAYKTAX PacTH-
TEIBHOM MPHUPOABI: aCKOPOWHOBAsT KHCIIOTA, STHIIOBBIH 3(DUP OKCATOTIIHKOICBON
KHCIIOTHI, TUruapodymMapara HaTpus U PeIyKTOHA TPHO3HI.

BoccraHoBUTEIBHBIE CBOHCTBA YKa3aHHBIX COSIMHEHUH 00eCTICUeHBI TIPHUCYT-
CTBHEM B MX CTPYKTYpE SHOIHMOJIOBOH MO0 KETOTPYTIIBI, MEXY KOTOPBHIMH BO3-
MOKHO TayTOMepHOe paBHOBecue. HaiiieHo, 4To B MIMPOKKX MHTEPBAIaX KOHIICH-
Tpamnuit opraHumdeckux BoccraHoButened (1+30mr/mm®) omTuueckas IMIOTHOCTh
oOpasyrouierocs quazocoemunenus B peakunn NO,™ ¢ peaktuBom I'pucca goctu-
raeT MOUYTH MOCTOSTHHOTO 3HaueHus yepe3 25-30 mun. [Ipu aTOM ckopocTn Hapac-
TaHUsI 1 MAKCUMAJIbHBIC ONTHYECKUE TNIOTHOCTH B MPUCYTCTBUU M OTCYTCTBUH HC-
CJICZIOBAaHHBIX BEUICCTB MOTYT CHIILHO pa3inyarhes. Jloka3aHo, YTO HUTPUT-UOHBI
PacXomyroTCs B MapaJUICBHBIX PEaKIUAX W OKHUCISIOT SHAMOJIOBBIC CTPYKTYPHI
IO OTHOZJICKTPOHHOMY MeXaHu3My ¢ oopa3oBHHEM NO ¢ KOHCTaHTaMH CKOPOCTH,
Kopperupyrommx ¢ ux OB-noTeHmamaMu.

Bonpmme kornenTpanuu (30 MT/IT) TAKUX CHIBHBIX BOCCTAHOBUTENEH KaK pe-
TyKTOH TpHO3bI (¢, ~0,03B) OYeHb CYmIECTBEHHO CKa3bIBAETCS Ha KOHEYHBIH pe-
3yabTar onpeenaeHus annoHoB NO, CHIKEHUEM MX KOHLECHTPAMI B KOHKYPHPY-
OMIX peaKIuAax.

[TosToMy, npuMeHeHHe (HOTOMETPUUECKUX METOAOB C peakTuBOM [ pucca s
KOJIMYCCTBCHHBIX OIICHOK IOJIKHBI COMMPOBOXKIATHCA HHaKTHBaHHeﬁ BOCCTAHOBU-
Telel ¥ YTOUHEHHEM BPEMEHH JIOCTH)KEHHMS aJeKBAaTHBIX 3HAYEHHH ONTHYECKUX
IUIOTHOCTEW BHE 3aBUCHMOCTH OT PEKOMEHJIOBAHHBIX NEPHOOB OXKUAAHUS B WH-
CTPYKLIMSIX K COOTBETCTBYIOIINM (DOTOMETPAM.

TIO, BASED MATERIALS FOR IMPROVING WATER QUALITY

A.Barau, A.Jitianu, M.Crisan, D.Crisan, N.Driagan, M.Zaharescu

Institute of Physical Chemistry “I.G.Murgulescu” — Roumanian Academy
Bucharest, Romania

The water quality is one of the mostly discussed problems in the last period
of time and the researchers all over the world are concerned in finding new and

74



Ecological Chemistry of Water

efficient ways for its purification and destruction of organic and inorganic pollutants.
Photocatalysis is one of the best methods to achieve an advanced purification.

TiO,, pure or doped, is one of the most widely spread semiconducting oxide
photocatalyst due to its superior optical and electrical properties, low cost, good
chemical stability and non-toxicity.

In the present work, un-doped and Fe** doped TiO, coatings deposited on glass
and ITO/glass anodes were prepared by dip-coating from a sol-gel solution. The sol-
gel process was followed by the means of viscosity measurements. The materials
were annealed at two temperatures: 300°C and 500°C. The influence of the dopant
concentration and of the annealing temperature on the structure and the correlation
structure — catalytic properties were studied. The influence of polyethylene glycol
introduction on the materials properties was also established.

The structure of the obtained films was studied by X-ray diffraction (XRD) and
transmission electron microscopy (TEM), both on films and on the corresponding
un-suppoeted gels. The morphology of the deposited coatings was established by
scanning electron microspoy (SEM). The results concerning the materials structure
were correlated with photocatalytic responses obtained for the decomposition of
salicylic acid, used as a model pollutant, and for the destruction of the bacteria
Escherichia Coli.

WATER USE PROBLEMS IN AGRICULTURE OF RUSSIA

S.Bezdnina

All-Russia Research Institute of Hydraulic Engineering and Land Reclamation,
Moscow, Russia

Agriculture is one of the largest users of water resources and, at the same
time, a considerable source of pollution of soils, atmosphere, surface water and
groundwater. Water resources are used for water supply of rural settlements, cattle-
breeding complexes and poultry plants, irrigation of pastures, meadows, lands as
well as for power generation, pisciculture and recreation. Within the system of
water use, the water quality has an influence on the health, ability to work and
length of human life, vitality and productivity of agricultural animals, soundness of
agricultural produce, efficient operation of structures, machines and mechanisms.

Within the system of water disposal, wastewater, escape and drainage
water as well as surface runoff containing salts, nitrite and ammonium nitrogen,
phosphorus, pesticides, heavy metals, oil products and other pollutants enter
aquatic ecosystems, change physical and organoleptic properties of water, chemical
composition and biochemical regime of water bodies, structure of microorganisms
and bioproductivity.
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Environmentally sound and economically efficient functioning of the systems
of water use in agriculture is significantly dependent on the technical condition and
reliability of operation of water-use systems, the volume and quality of used water.

In compliance with above stated, the following priority problems have been
revealed in agriculture: environmental (including medicobiological and veterinary-
hygiene), economic, social, and technological.

Systems analysis of a complex of problems of water use in agriculture
has permitted the author to work out a concept of water use in agriculture and
environmental auditing of water management activities, to develop environmental
restrictions and requirements to water management activities, an integrated system
of quality rating of used and disposed water, biotechnology of water quality
improvement as well as environmental and technological fundamental principles of
recycling systems of water use in agriculture.

BIOCHEMICAL REGULATION OF WATER QUALITY

S.Bezdnina, E.Ovchinnikova

All-Russia Research Institute of Hydraulic Engineering and Land Reclamation,
Moscow, Russia

The aggravation of environmental problems, including medical and biological
problems caused by water pollution, necessitates the solution of problems of
water quality improvement both in the system of water use and water disposal.
Amelioration related to water is the largest consumer of water resources and a
significant source of pollution of surface water and groundwater. Drainage water
of irrigation and drainage systems contains salts, nitrite and ammonium nitrogen,
phosphorus, pesticides, heavy metals, oil products, and other pollutants.

To remove pollutants from drainage water and to regulate their quality for
further use in irrigation a technology of biochemical regulation of water quality has
been developed; it is based on the comprehensive use of the purification capacity
of higher aquatic plants, grasses, microorganisms, sorbtion properties of soils and
water conditioning, including chemical amelioration and aeration.

An installation for biochemical regulation of drainage water quality has been
proposed in compliance with the needed technology. The installation consists of
three consecutive blocks: physicochemical, biochemical treatment and water
conditioning. The block of physicochemical treatment is meant for removal of
floating ingredients and suspended solids from water, reduction of concentration of
various pollutants dissolved in water, regulation of pH, and decrease of environmental
load on the biochemical block; it represents a water basin of elongated rectangular
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form specially designed according to technological and technical characteristics
and built in directly into the channel of an open drain or in parallel with it. The
block of biochemical treatment represents a water basin of rectangular form, on the
ground or silty bottom of which the artificially developed phytocenosis of common
reed and cat-tail is cultivated. A special infiltration overflow dam is provided in the
second block to increase the efficiency of drainage water treatment process. The
block of water conditioning is meant for chemical amelioration and aeration of
water with a view to bring its composition and properties to the required values and
characteristics. A special technological unit has been designed to deliver chemical
reagents into this block. Invention patent No. 2168470 has been received for the
system of water quality regulation.

METHODS USED FOR MISLEADING THE CONSUMERS
OF DEIONIZED WATER

L.Birca
“Apa Buna” LTD, Chisinau, Moldova

Commercial agents from some firms offer for selling deionized water and
organize presentations of water purification devices using as test probes the water
obtained by “Apa Buna” LTD or other drinking water. Recommendations for
utilizing deionized water as drinking water are not well founded. Over the ages
people have used moderate mineralized (200-1000mg/l) water and the change to
deionized water can provoke a misbalance that leads to a removal of vital minerals
from human body and eventually to serious consequences. Deionized water can
be used only with a medical order. Mineralization for normal physiological water
assumes 100-1000mg/l, hardness - 1,5- 7mg-echiv/l and in no way completes
absence of minerals. This was also proved by the recent researches of International
Health Organization, which studied the effect of deionized water on human health.
The results of the “Apa Buna” presentations of water purification tests mislead the
consumers.

These societies offer for selling equipment working on reverse osmosis
method, which assumes water transportation through a small-pored membrane,
process that leads as a result to 97-99% removal of salts and other substances
dissolved in water. In this way is obtained deionized water. Thus, to the potential
client is shown an experiment targeting at comparing electrolysis process in the
water, obtained via reverse osmosis method, so this water is not an electrical
current conductor. In “Apa Buna” water (or other drinking water) where like in
any other natural water there are natural minerals dissolved that impart electrical
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conductivity, the electrolysis process occurs and an amorphous residue of brown
or black color appears. The appearance of this black residue is put down by
commercial concurrent to the presence in “Apa Buna” water of heavy metals,
pesticides of other substances. The real scientific explanation is that “Apa Buna”
water contains sodium, potassium, calcium, magnesium cations as well as sulphate,
hydrocarbonate and chloride anions not more than admissible concentrations.
When electric current passes through water, the steel anod dissolves and the result
is an amorphous dark-brown residue of iron hydroxide with impurities of nickel,
chromium, vanadium, and other elements of which the anod is made. All these
impurities have nothing to chemical composition of “Apa Buna” water, used in
the experiment.

Thus, taking advantage of the fact that the majority of the consumers have no
special knowledge about electrolysis processes, the representatives of these firms
demonstrate an incorrect experiment from scientific point of view and deliberately
spread erroneous information.

ADVANCED OXIDATION OF SOME PHENOLIC COMPOUNDS IN
WATER SOLUTIONS BY USE OF CHLORINE DIOXIDE AND FENTON
REAGENT

C. Bogatu

National Research and Development Institute for Industrial Ecology - ECOIND,
Timisoara, Romania

Oxidation process of resorcinol, 2-chlorophenol and 2-aminophenol in water
solutions, with chlorine dioxide only and with chlorine dioxide followed by Fenton
reagent was analysed in this paper. Molar ratios used between chlorine dioxide and
phenolic compounds ranged in 0.02:0.2—1.2:0.2 (mmol/mmol), for pH values 6 and
8, at 25°C. Phenols concentrations and benzoquinone formation were determined
by uv-vis spectrophotometry. Process analysis by computing of rate canstants
corresponding to second order reactions allowed to establish the oxidation process
steps:

a) a rapid step, in the first 5 minutes, with k, = 0.81-10% - 0.25-10° mol" 5™/, at
pH 6;

b) an intermediate step of 30-60 minutes, when the reaction rate decreases
about 50 times;

¢) the third step, a slow one, when benzoquinone is complete oxidized in 12-24
hours.
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In phenols solutions treated first with the half quantity of chlorine dioxide
necessary for complete oxidation, after four hours Fenton reagent was introduced:
0.5 mmol/l hydrogen peroxide, with molar ratio H,O,:Fe* = 25:1, at pH 4.2-3.8
resulted due to chlorine dioxide oxidation. Two reaction steps were determined:

a) a rapid step in 5-10 minutes, with values of k,=0.045 min"-0.13 min™';

b) a slow step of 4-5 hours, after which oxidation is complete.

By using of sequential oxidation with chlorine dioxide and Fenton reagent,
the process may be realized in 8-9 hours instead of 24 hours, when each oxidant is
used alone. Results may be applied for advanced oxidation of naturally and antropic
compounds from waters.

MIMPOLHECCHI COPBIIVH — AECOPBIIUU B CUCTEME
YPAH (V) - MOHTMOPHUJIJIOHUT B MNPUCYTCTBUHA
KOMILIEKCOOBPA3OBATEJIEN

A. BoroJienos, I'. ITmmuko, b. Kopaniosuu

Hnemumym xonnoudwnou xumuu u xumuu 600vt um. A.B. J[ymancroeo HAH
Yrpaunwv

st pazpaboTku 3(h(heKTHBHBIX TEXHOIOT U Ie3aKTUBAIINY BOJHBIX CPEl M TIOUB
HEOOXOIMMO yCTaHOBJIECHHE (POPM MOCTYIUICHUS, HAXOXKICHHUS U 3aKOHOMEPHOCTEH
MUTpAIlMd PaTUOHYKIUAOB. II3BECTHO, YTO HAa MHTPALHMOHHYIO CIIOCOOHOCTH
PaIMOHYKIUIOB B SKOCHCTEMaX CYIICCTBEHHOE BIHSHHAE OKA3bIBAIOT XUMHUYECKAs
MIPUPOAA KaK HIIEMEHTa, TaK 1 KOMILIEKCOOOPa3yIOMINX JIUTAH/I0B, HX KOHIICHTPAITUS
u pH cpenpl. HecomHeHHO, Ba)KHOM TaKke SBISIETCS POJib MPUCYTCTBYIOIINX B
MIPUPOAHBIX IKOCHCTEMAX TITHHUCTHIX MUHEPAJIOB.

Iens manHOW pabOTHI — M3yYEeHHE BIMSHUS PEAKITMH KOMITJIEKCOOOpa30BaHUs
ypana (VI) ¢ DATA, HTA, HAc, Na,CO,, 'K na mpomeccel ero copOuuu-
JIecopOIuy OMHUM W3 HanOoee THIWYHBIX TIIHHUCTHIX KOMIIOHEHTOB IIOYB —
MOHTMOPHJITIOHUTOM.

Copouwmro U(VI) ucciienoBainu Ha IpUPOJTHOM MOHTMOPHIIIOHATE YepKaccKoro
MectopoxaeHus (ppakuus < 0,25 mwm), ounmiennom ot npumeceit (ITOE = 0,720
Mr-3kB/T). Jecopbruio U(VI) u3ydanw Ha MOJCIBHOM MOHTMOPHIUIOHUTOBOM
nutame ¢ copepxanrem 6 mr U(VI) /T mmmab! (Gpakmus < 0,25 Mm).

Jlist onpenenenus popm HaxokeHus ypana (VI) B pacTBope B IPUCYTCTBHH U
B OTCYTCTBHH KOMIUTIEKCOOOPA3YIOIINX areHTOB HAa OCHOBE KOHCTAHT YCTOWYMBOCTH
KOMIUIEKCHBIX coenuHeHnid ypana (VI), HamMu ObuT mpoBeneH pacdér ¢opm
ypana B 3aBucuMmoctH oT pH cpenwl. [IpucyTcTBHe KOMILIEKCOOOpa3oBaTenei
yXyIIIaeT mpoiecc copouuu, ocooenno B oomactu pH = 4,0. Haubonee cuibHOE
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BrusiHue okazwiBaeT DJITA. Tlokazano, uto B obiactu pH = 7,5 Ha MOBEPXHOCTH
MOHTMOPWJIIOHUTa BO3MOXKHO  (DOPMHPOBAHHE CIOKHBIX  MOBEPXHOCTHBIX
KOMIUIEKCOB ypaHa (TPOIHBIX MIN OUSACPHBIX) C TTOTHICHTATHRIMH JTUTAH/TaMH.

BrrmenaunBatomas  CIlocOOHOCTh  PEareHTOB  OMPENENsIeTCs B TEPBYIO
odepens MPOYHOCTHIO KOMIUICKCHBIX COCTUHEHWH ypaHa ¢ HUMH. Kpome Toro,
BaXHOE 3HAYCHHE MIMEET KaK KOHIICHTPAIMS BBIMICTAYMBAIONICTO areHTa, Tak U
pH pactBopa. Hammy4mum gecopOupyroniM areHToM TS ypaHa TakKe SBIICTCS
OJITA. TTokazano, uro npu koumeHtparuu JATA 0,1 N u cootHomeHnnn V/m =
25 cm?/r BeIMBIBaeTCs ~ 70 % ypana.

TakuMm oOpa3oM, B paboOTe IMOKa3aHa CBsA3b MEXAY (opMaMHu HAXOXKICHUS
ypana (VI) B pacTBope  mporieccamu, MPOXOIAIINMHI Ha TIOBEPXHOCTH MUHEpaIa.
N3ydeHBl OCOOCHHOCTH KOMITJIEKCOOOpPA30BaHUSA B YPAHCOACPKAIINX BOIHBIX
CHCTEMaX W yCTAHOBJICHBI YCIOBHS H XapakTep (HOPMHPOBAHUS Ha IMOBEPXHOCTH
TIPUPOIHBIX ATFOMOCHIIMKATOB CIIOKHBIX KOMIUTEKCOB ypaHa (VI).

IMPLEMENTAREA TEHNOLOGIILOR MODERNE DE TRATARE A
APEI IN SCOP ENERGETIC PENTRU REDUCEREA IMPACTULUI
ASUPRA MEDIULUI ACVATIC

Aurelia Bolma, Agnes Serbanescu

Institutul de Cercetare si Dezvoltare pentru Energie ICEMENERG - Bucuresti,
Romdnia

Centralele termoelectrice sunt unitati industriale mari consumatoare de apa si
care 1n acelasi timp evacueaza §i cantitdti mari de ape uzate in emisari.

Apele uzate de la instalatia de demineralizare si de dedurizare a apei reprezinta
o sursd permanenta de poluare a emisarilor, prin deversari continue de cantitati mari
de ape uzate Incarcate cu saruri anorganice i organice.

Adoptarea unor tehnologii nepoluante de tratare a apei pentru obtinerea apei
pentru circuitul termic si pentru circuitul de termoficare, avand ca obiectiv principal,
protectia ecologica, reprezintd o modalitate de diminuare a impurificarii emisarilor
ca urmare a evacuarii de ape uzate.

Lucrarea de fata prezinta o sinteza a rezultatelor cercetarilor efectuate in vederea
selectarii unei tehnologii moderne si nepoluante prin cuantificarea si coroborarea
indicatorilor tehnologici optimi cu indicatorii ecologici pentru o instalatie de
demineralizare a apei si una de dedurizare a apei.

Au fost modelate si testate in laborator tehnologii moderne si nepoluante de
demineralizare a apei si de dedurizare a apei pentru scopuri energetice.

Tehnologiile moderne de tratare a apei prin utilizarea rasinilor schimbatoare de
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ioni 1n strat compactat si cu regenerare in contracurent sunt cele mai performante
sub aspectul imapctului asupra mediului.

In cadrul lucrarii au fost definiti indicatorii tehnologici si anume: capacitate
operationala, consumuri specifice de reactivi chimici si ape tehnologice si indicatori
ecologici: coeficient de emisie ape uzate, cantitate de saruri evacuate In emisar
raportata la cantitatea de apd tratatd, volum total de ape uzate si multiplu de
concentratre in saruri evacute in emisar.

Lucrarea prezinta date tehnice, diagrame, fluxuri tehnologice.

TEHNOLOGII MODERNE DE PROTECTIE A EMISARILOR
SI A CANALIZARILOR. STUDIU DE CAZ - TEHNOLOGIE DE
DESHIDRATARE A SLAMULUI REZULTAT DIN PROCESUL DE
PRETRATARE AL APEI DIN CENTRALELE TERMOELECTRICE.

Agnes Serbanescu, Aurelia Bolma

Institutul de Cercetare si Dezvoltare pentru Energie ICEMENERG - Bucuresti,
Romdnia

in centralele termoelectrice, in schema de tratare a apei brute este previzut
procesul de pretratare (coagulare-decarbonatare) care se realizeaza cu var si sulfat
feros sau clorura ferica. in urma procesului de pretratare rezultd un slam care este
purjat.

Actele legislative In vigoare impun tratarea obligatorie a apelor uzate rezultate
din procesele de tratare a apei brute in termocentrale.

In prezent slamul rezultat din purjarea decantorilor de pretratare a apei brute
este stocat In bazine de beton, unde are loc sedimentarea acestuia sub greutate
proprie §i evacuarea supranatantului printr-un preaplin. Evacuarea slamului din
bazinele de slam se face cu vidanja.

Umiditatea i implicit volumul foarte mare al slamului impun cheltuieli
importante legate de evacuare si transport, iar pe de altd parte afectarea unor
suprafete mari pentru depozitare.

Tratarea si evacuarea slamului este privitd in general din urmatoarele puncte
de vedere: minimizarea cantititilor de reziduuri produse, recuperarea de reactivi
si apa din reziduuri, tratarea reziduurilor pentru producerea de materii refolosibile,
tratarea reziduurilor pentru imbunatatirea caracteristicilor acestora si reducerea
cantitatii lor pentru evacuarea finald, evacuarea reziduurilor intr-o maniera in care
sa nu degradeze mediul inconjuritor.
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Procesul de tratare a slamurilor cuprinde urmatoarele trepte: ingrosarea,
conditionarea chimica, deshidratarea §i incinerarea.

Conditionarea slamului are ca efect cresterea gradului de deshidratare, scaderea
volumului acestuia si reducerea costului echipamentelor de filtrare. Conditionarea
slamului se realizeaza cu polielectroliti, polimeri organici cu catene lungi care
contin grupari ionizabile de-a lungul catenei.

Deshidratarea slamului prin filtrare - deshidratare mecanica - se poate realiza
fie printr-un drenaj simplu pe un pat filtrant, fie utilizand filtre ca de exemplu: filtru
sub vid, filtru presa, filtru cu banda presoare, filtru centrifuga.

Performantele tehnologiei de deshidratare a slamului din procesul de pretratare
se concretizeaza in:

- reducerea considerabild (de pana la 4-8 ori) a volumului de slam ce trebuie
evacuat si depozitat, ceea ce determina o reducere a cheltuielilor de transport si
depozitare;

- recuperarea unei cantitati de apa cu incarcare redusa care poate fi refolosita;

- protectia mediului, reducandu-se influentele negative asupra solului, apelor
subterane sau de suprafata.

Prin implementarea in termocentralele care ard hidrocarburi a instalatiilor de
deshidratare a slamului se pot obtine economii, dupa amortizarea investitiei, prin
reducerea cheltuielilor de transport cu evacuarea acestuia, reducandu-se numarul de
transporturi necesare evacuarii slamului cu vidanja.

SHEPTETUYECKUE MMAPAMETPBI IIJIA3SMOXUMHYECKOM
OYUCTKHU CTOYHBIX BOJ OT ®EHOJIA

A.T". Byonos, B.!. I'puneBuy, O.H. MacJjioBa, E.FO. BypoBa

Hearnosckutl 20cy0apcmeenHblil XUMUKO-mexHonro2udeckuil ynusepcumem, Poccus

CXeMBI OYHCTKH MOBEPXHOCTHBIX BOJI, OCHOBAaHHBIC HA TPAJULUOHHBIX (HU3M-
KO-XMMHYECKUX METOJaxX, He IO3BOJIIOT II0JydYarh BOIY, COOTBETCTBYIOLIYIO CO-
BPEMEHHBIM TpPEOOBaHUSAM CaHUTAPHO-TUTMEHHYECKOoH Oe3omacHocTH. MeToms
XMMHHU BBICOKHX JHEPrHi, BKIIOYas PAAHalMOHHYIO M IUIa3MEHHYIO 00padoTKy
CTOKOB, MOJYYWJIM LIMPOKOE PACIIPOCTPAHEHHE B TEXHUKE 3alUThl OKPYKAIOIICH
cpenbl. OHAKO HEJOCTATOYHAsi M3yYEHHOCTh NMPHCYHIMX UM 3aKOHOMEPHOCTEH,
00yCIIOBIEHHAs] MHOTOOOpa3UeM IIPOTEKAIOMMX (HU3UKO-XUMHYIECKUX MPOLECCOB,
IIPUBOUT K TOMY, YTO MapaMeTpsl paboThl 000PYIOBaHMUS HE COOTBETCTBYIOT Tpe-
OyeMbIM 110 3(PEKTHBHOCTH U MOJHOTHI PAa3JIOKEHHsI, YTO CTAHOBHUTCS TPUYNHOMN
3aBBIIICHHBIX YHEPro3aTpar U HEYIOBIETBOPUTEIBHBIX MOKa3aTeseil IKOI0ro-3Ko-
HoMHuecKkor dekruBHocTU. TakuM o0paszoM, oleHka HanOosee d(hPEeKTUBHBIX
PEKUMOB PabOTHI IITA3MOXUMHYECKHX PEaKTOPOB, UCTIOIB3YEMBIX JUIsI 00paOOTKH
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CTOYHBIX BOJI, BKJIIOYAsI COOTHOIIIEHUE PA3MEPOB 30HBI IIa3Mbl U 30H MOCIIECBEYE-
HUSI B Ta30BOi1 (ha3e u pacTBOPE, SIBISICTCS AKTYaIbHBIM.

B paanaioHHON XMMHUHU [IaBHBIM MMapaMeTpoM, ONpenelisomum dhdexTus-
HOCTB TIPOIECCa, SIBISIETCS] paJHallMOHHO-XUMHUYECKUI BBIXO/, T.€. YHCIIO Pa3io-
skuBIEXcst Mostekyst Ha 100 3B. [l G0oNbITMHCTBA M3BECTHBIX PaUalliOHHO-XH-
MHUYECKHUX MPOIECCOB 00€3BPSIKUBAHKS CTOYHBIX BOJ| PAHAIIMOHHO-XUMHUYECKHNA
BBIXOJT Pa3jIoKeHHUs TOKCUKaHTOB He TipeBbitmaet 10 momekyn/100 5B. B xome skc-
MMEPUMEHTOB OBLTH yCTAHOBJICHBI HamOosee d(PPEKTUBHBIC TMapaMeTPhl BEICHHS
poIIecca OYMCTKH BOAHBIX PACTBOPOB OT OPraHUUYECKUX COCAMHEHUI B HU3KOTEM-
repaTypHoii riasmMe 6apbepHOTo paspsiia MyTeM BapbUPOBAHUS PA3MEPOB paspsii-
HOU 30HbI, & TAKXKE 30H MOCIECBEUCHHsI B Ta30BOi (ha3e u pacTBope.

Pe3ynbrarhl pacueToB SHEPreTHUSCKUX BBIXOIOB pasnioxeHus (eHomna u odpa-
30BaHUs MIPOJYKTOB €T0 pa3iokeHus B miazme bP B mepecuere Ha ”C” npuBeIeHbI
B Ta0nuIle. DHEPTETUICCKUH BBIXOJ PEaKIIMH Pa3okKeHHs (eHOIa B 3aBUCHUMOCTH
OT YCJIOBUH DKCTIEpUMEHTa U3MEHsICS B Tipenenax 16220 monekyn Ha 100 5B, To
€CTh B 9TOM Cllyyae HH3KOTEMIIEpaTypHas Iuia3mMa 0apbepHOro paspsijia OKa3bIBa-
€TCsl KOHKYPEHTOCIIOCOOHOW MO CPAaBHEHUIO C METOJIAMU PAMAIHOHHOW XMMUH,
YUUTBIBAsI IPOCTOTY anmaparypHoro ohopMIIeHus! B epBoM ciiydae. [lonyueHHble
BEJIMYMHBI MOKA3bIBAIOT, YTO M3MEHSISI MMOJOMKEHNUE Pa3psTHOIl 30HBI, a, CIeA0Ba-
TEJNBHO, U COOTHONICHHE 30H MOCIECBEUCHNUS B Ta30BOM M HKUAKON (Dazax, MOXKHO
YBEITUYNTH HE TOJBKO YHEPTETHUSCKHUA BBIXOJ Pa3JIokeHus: (peHona mouru B 2,2
pasa, HO CyIIECTBEHHO MOBBICUTh YHEPIeTUUECKHUI BBIXOJ] 00Pa30BaHUSI KOHEUHBIX
HPOIYKTOB €r0 pasnoxkeHus, a umeHHo CO, nouru B 2,9 pasa 0e3 Kakux-1moo cy-
[IECTBEHHBIX KOHCTPYKTUBHBIX U3MEHEHUH Pa3psIHOTO yCTPOICTRA.

Tadanua

Oueprerudeckue Bbixoabl (E ., Moa-1/100 3B) npoueccos aecTpykuuu
(deHosia ¥ 00pa3oBaHusl NPOAYKTOB €ro OKHCJIEHHsI MPU 00pPaGoTKe BOTHBIX

pactBopos B IIGP (‘er =50 c,1,=52cm)

Pa3psnnas 30Ha
Coeaniere h=6 cm h=12 cm h=2x6 cm
deHon 124,0 85,2 56,6
dopmalbaeru 21,0 8,8 14,2
KapOoH. k-TbI 48,4 32,9 33,9
CO, s 2349 22283 818.,4

Pabora BemonHeHa pu nmojaaepkke rpanta PODU Ne 03-03-96441.
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NATIVE AND CHEMICALLY MODIFIED CLAYS. A REVIEW OF
PREPARATION AND APPLICATIONS IN WATER AND WASTEWATER
TREATMENT

Ingrid Buciscanu, S. Maier, N. Badea
“Gh.Asachi” Technic University of lasi, Romania

Based on the main chemical and physical properties of smectite as a natural
phylosilicate, the possible transformations through chemical reactions with organic
and inorganic compounds, and products properties with respect to their uses in the
pollution treatment will be pointed out.

Native and chemically modified clays are gaining ground as chemical aditives
in water and wastewater treatment and as liner materials for land disposal of solid
hazardous wastes. Thus, native smectite act as ion exchange media for heavy
metals; effective coagulant/adsorbent agents in surface and wastewater treatment
are obtained through the reaction between smectite and acidic metal salts (Al, Fe)
solutions. Organically modified smectites, also known as organoclays are probably
of main interest in environmental applications. Organoclays are hybrid organic/
inorganic nanoparticulated materials, commonly obtained through an ion exchange
reaction between smectites and quatenary ammonium compounds (QACs) with long
alkyl chains. Recently, use of polymeric compounds such as siloxanes, polyethylene
oxide (PEO) or highly branched dendrimers have been reported for organoclays
obtaining. The resulting product exhibit affinity for hydrophobic organics and acts
as selective adsorbent for such compounds, preferably blended with activated
carbon. Organoclays are actually used for “polishing” treatments of waters loaded
with  organic contaminants like polycyclic aromatic hydrocarbons (PAHs),
surfactants, phenolic compounds, pesticides, benzene, toluene, ethylbenzene and
o-xylene (BTEX).

Smectite can also be subjected to combined transformations that render
multifunctional products, able to treat both organic and inorganic pollution in
simple unistep technologies.
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HYDRAULIC PLUME CONTAINMENT OF A CONTAMINANT WITH
VARIABLE DEGRADATION CONSTANTS: MODELLING AND
OPTIMISATION

S. Budesteanu

Hydrogeology and Engineering Geology Laboratory, Institute of Geophysics and
Geology, Moldavian Academy of Sciences

A hypothetical contaminated site was taken as basis for a flow and transport
model, which is coupled with the optimisation algorithm based on Derandomised
Evolutionary Strategies (DES) with Covariance Matrix Adaptation (CMA). Flow
and transport modelling is performed with Finite Element (FE) ROCKFLOW
software used to simulate the responses of the flow regime in the aquifer to
groundwater extraction by pumping wells and contaminant movement from a
pre-defined source zone. The primary objective of this work is to further test
and elaborate different optimisation strategies of the optimisation algorithm to
find the best/optimum well position with the minimum total pumping rate that
guarantees the plume containment on a spatially heterogeneous site. The objective
goals are achieved with a variable set of constraints on contaminant concentration
and total pumping rate. Penalties on contaminant concentration, total pumping
rate, pumping rate ratio between wells, distance between wells (fixed pumping
well position and pumping rate) are implemented in the objective function. The
contaminant plume exhibits three different natural degradation constants that pass
a virtual control plane with concentration fronts higher than a given threshold
limit (C,,, = 10 ug/l) under undisturbed flow. One-well and two-well scenarios
are tested for each of the three degradation cases with both pumping rates and
well positions as decision variables.

The results reveal that the minimum objective function value is achieved
by installing only one pumping well. Placing an additional pumping well it is
also possible, but the objective function is higher than one well scenario. During
optimisation it was demonstrated that the best pumping well location is near the
original source of contamination. The overall performance of the optimisation
algorithm is that in all cases the contaminant concentration front (represented by
C = C,,, = 10 ug/l) does not reach the control plane. And: it is close, i.e. the
optimum pumping rate -at least for the respective well position - could hardly be
decreased.
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COMPLEMENTARITY OF THE PHOTO- AND BIODEGRADATION
PROCESSES FOR POLLUTANTS REMOVAL FROM THE AQUATIC
COMPARTMENTS: APPLICATION TO 2-AMINOBENZOTHIAZOLE

A. Bunescu® >3, B. Combourieu', P. Besse', M. Sancelme', I. Dragalin®,
0. Covaliova®, A. Cincilei®, V. Covaliov®, J. Gutu?, M. Traikia',
G. Mailhot?, A.-M. Delort'

'Laboratoire de Synthése Et Etude de Systemes a Intérét Biologique, UMR 6504
CNRS- Université Blaise Pascal, France.
’Laboratoire de Photochimie Moléculaire et Macromoléculaire, UMR 6505
CNRS- Université Blaise Pascal, France.
SLaboratory of Organic Chemistry, State University of Moldova, Chisinau,
Republic of Moldova.
‘Institute of Chemistry, Academy of Sciences of Republic of Moldova, Chisinau,
Republic of Moldova.
3 Department of Industrial and Environmental Chemistry, State University of
Moldova, Chisinau, Republic of Moldova.
*Institute of Microbiology, Academy of Sciences of Republic of Moldova, Chisinau,
Republic of Moldova.

The contamination of water due to the industrialization of the society will be
a major ecological problem of this century. However, due to the large diversity of
pollutants and the increase of the amount of pollutants discharged in the environment
the conventional methods are not sufficient.

The main objective of our project is to test the complementarily of biological
and photochemical processes with the goal of obtaining a very efficient method for
the decontamination of water. We try to optimize and to find the best conditions
between the two processes for the degradation of aquatic contaminants. Our project
is focused on one particular family of pollutant, the benzothiazole derivatives, a
group of xenobiotics containing a benzene ring fused with a thiazole ring. They
are manufactured world-wide for a variety of applications (fungicides, herbicides,
antialgae agent, catalysts of vulcanization, ...). These compounds are rather
recalcitrant towards micro-organisms and are not degraded by direct photolysis.

We present here our first results concerning 2-aminobenzothiazole (ABT)
transformation combining the presence of FeNTA complexes and of the bacterial
strain Rhodococcus rhodochrous. This strain is interesting because it is resistant to
UV radiations by producing pigments. The FeNTA complex is efficient at neutral
pH used for microbial incubations and is a good model of natural organic matter
complexes of Felll. The combination of FeNTA / R. rhodochrous was the most
effective for the transformation of ABT. Interestingly it was found that the presence
of FeNTA alone was increasing microbial activity; this is likely due to iron transport
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into the bacterial cells. Also we showed that 6OH-ABT was a common intermediate
to photo and biotransformation pathways. Work is in progress to use immobilized
cells in alginate beads to improve the degradation process.

THE INFLUENCE OF SOME ORGANIC ACIDS ON THE RADICAL
SELF-PURIFICATION PROCESS OF THE AQUATIC MEDIUM

E. Bunduchi, V. Gladchi
State University of Moldova

The concentration of OH-radicals and the inhibition capacity (Xk[S]), along
with concentration of hydrogen peroxide, are considered to be the kinetic parameters
of water quality that can adequately describe the dynamics of the physical-chemical-
biological processes in the aquatic medium.

The glyoxalic acid and the citric acid are parts of the Krebs cycle, in other
words they are characteristic for the natural composition of the aquatic medium.
We took interest in the way these substances influence the intensity of radical self-
purification processes in natural waters.

The results obtained demonstrate that the influence of these two acids on radical
self-purification processes differs. The rise of concentration of the glyoxalic acid
(GA) in the system leads to a decrease in the initiation rate and in the permanent
concentration of OH radicals ((5,95-2,5) - 10'1*M), thus giving a rise to the inhibition
capacity ((4,06-6,64) - 10° s*!), values, which are characteristic for waters in normal
state, but nevertheless tending towards polluted ones. On the contrary, the presence
of the citric acid (CA) leads to an increase in the concentration of OH radicals
((2,3-13,5) - 10-'°M) and to a decrease in inhibition capacity ((6,93-0,99) - 10° s™').
The dynamics of kinetic parameters points to the fact that the GA participating in
the processes of interaction with OH radicals finally leads to a decrease in their
permanent concentration and to a positive increase of the possibility of break in the
radical chain being an unfavorable phenomena for the aquatic medium.

Bearing in mind that in the natural aquatic systems, apart from organic substances,
there are also present the transitive metals ions, we studied the processes of radical
self-purification in the presence of copper ions Cu (II). The simultaneous presence
of GA and ions of Cu (II) in aquatic medium decreases the influence of GA, because
in this case the inhibition capacity takes lower values and the concentration of OH
radicals rises. The same is characteristic for the citric acid. The amelioration of the
kinetic parameters in the presence of copper ions Cu (II) takes place owing to their
participation in the processes of free radicals’ initialization. Thus the contribution of

87



ECOLOGICAL CHEMISTRY, 2005, Chisinau, Republic of Moldova

the highly reactive free radicals is very important for the whole of the radical self-
purification processes of the natural waters.

THE STUDY OF SELF-PURIFICATION CAPACITY OF NATURAL
WATERS IN MODEL SYSTEMS

Gh. Duca!, E. Bunduchi?
'Academy of Sciences of the Republic of Moldova, *State University of Moldova

In this study the course of self-purification processes was evaluated based on
some hydrochemical indices. As model water there was used the city tap water,
to which the following elements were added, according to the certain model
system content: system I — water, dihydroxyl-benzene (quinol); system II — water,
dihydroxyl-benzene quinol, copper ions (II); system III — water, hydrochinon,
copper ions (II), hydrogen peroxide (H,0,). The following parameters were taken
in the course of experiment: temperature (°C), pH, electromotive force (EMF, mV),
dissolved oxygen content (DO, mgO,/1), electroconductivity (uS); and the following
parameters were calculated: red-ox potential (Eh) and red-ox indices (rH).

At the beginning of the experiment in the systems there were fixed approximately
the same temperature, pH and DO values. In the course of the experiment the
temperature and pH values remained practically unaltered. Given almost equal values
of dissolved oxygen in the systems (~ 8 mgO,/1), the Eh values are nevertheless
different, the highest being in system III (376 mV) in the presence of H,O,. In
systems I and II the values amounted to 215,5 mV and 226 mV. The fact that rH
values in systems I (24,8) and II (25) were smaller than the optimal value (28,3)
and than that in system III (29,8) points to the establishment of a reduced state. In
24 hours in all the systems there was determined a decrease in the concentration
of dissolved oxygen. In system III the decrease was small, a fact which can be
explained by effective participation of H,O, in the oxidation process. Besides that
in system III there was also fixed a decrease in the value of Eh from 376 mV to
301 mV. The fact that rH values remain smaller than 28,3 points to a tendency of
improvement in the state of the systems. In the following days the values of the
indices continued to grow. On the fifth day the systems passed the neutral point
(28,3) of rH.

The results say that the presence of H O, diminishes the negative impact of
pollutants in natural waters resulting in a more efficient oxidation thereof and
respectively in a more quick reestablishment of normal state in the systems.
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ELIMINAREA SUBSTANTELOR PERICULOASE DIN DEPOZITUL
DE ACETONCIANHIDRINA DE LA SC METADET S.A. FALTICENI

C. Burciu

Agentia de protectie a mediului, Suceava, Romdnia

in anul 1988, la sectia de producere a polimetacrilatului de metil a SC
METADET S.A. Falticeni, s-a descarcat, din greseald, cantitatea de cca 80 tone
acid sulfuric, din doud vagoane cisterna, peste cca. 300 tone de acetoncianhidrina
(ACH) aflate in doud rezervoare ale depozitului de ACH. A avut loc o reactie
necontrolatd, puternic exoterma, cu deformarea si desprinderea capacului la unul
din rezervoare. S-a degajat in atmosfera acid cianhidric, care a cauzat moartea unui
numar de 110 vaci si a altor vietuitoare aflate in zona. Nu s-au Inregistrat victime
omenesti. in urma accidentului chimic s-au produs 380 tone deseuri lichide si
solide, avind 1In compozitie, in principal, acetoncianhidrina, ionii cian si amoniu,
precum si polimeri ai metacrilatului de metil.

in luna ianuarie 2001 se produce poluarea cu cianuri a raurilor Somuzul Mare
si Siret. Pe raul Siret apar pesti morti, care sunt culesi de populatia din zona.
Oamenii care au consumat peste otravit au fost internati (233 interndri) in spitalele
din Pascani, lasi si Falticeni.

Pentru neutralizarea si eliminarea deseurilor au fost propuse mai multe variante.
S-a ales tratarea cu hipoclorit de sodiu ca fiind mai sigurd si economic avantajos.
Tratarea si eliminarea s-a efectuat in perioadele septembrie- decembrie 2001 si
iulie-decembrie 2004. Procesul de neutralizare s-a desfasurat in doua faze:

- In faza alcalind ionul cian a fost oxidat la ion cianat de solutia de hipoclorit
de sodiu;

- In faza acida, ionii cianat si amoniu au fost oxidati cu hipoclorit de sodiu si
descompusi in substante nepoluante: azot, dioxid de carbon si apa.

Dupéd neutralizare, faza lichida a fost eliminata in rdu prin statia de epurare
mecano-biologici a municipiului Falticeni. in urma analizelor apei din raul Somuzul
Mare, nu s-au constatat depasiri ale concentratiilor maxime admisibile la indicatorii
cianuri §i amoniu.

Partea solidd a fost eliminatd prin incinerare intr-un incinerator autorizat de
autoritatea locald de protectia mediului. In perioada incineririi, s-au monitorizat
atat emisiile in atmosfera cat calitatea aerului la imisii la indicatorii pulberi, dioxid
de azot, dioxid de sulf, oxid de carbon §i ozon. Nu s-au Inregistrat depasiri fata de
concentratiile maxime admisibile.
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PHOTOCHEMICAL EFFECTS ON THE REDOX CYCLING OF ARSENIC
IN SURFACE WATERS

G. Cutter, Lynda S. Cutter, Maria Rivera-Sanchez

Dept. of Ocean, Earth, and Atmospheric Sciences, Old Dominion University,
Norfolk, Virginia, USA

Biological and chemical processes in the water column and sediments produce
reduced chemical species that can persist in oxygenated waters through slow
oxidation rates. The existence of thermodynamically unstable chemical species
has been explained by “kinetic stabilization”, the slow interconversion of reduced
species in an oxic environment or oxidized species in a reducing environment.
This kinetic stabilization is particularly relevant for the metalloid arsenic because
its oxidized form arsenate (As V) is toxic to microscopic plants, phytoplankton,
at nanomolar concentrations and they have evolved a detoxification mechanism
whereby arsenate is reduced to arsenite (As III) in oxygenated, sunlit waters.
Interestingly, the product of this reaction, arsenite, is more toxic to heterotrophic
organisms at higher trophic levels (zooplankton, fish). The metabolic and ecological
efficiency of this phytoplankton detoxification mechanism, and its effect on higher
trophic levels, depends on the stability of arsenite. Past studies indicated that
its residence time with respect to oxidation was on the order of days to weeks,
largely driven by bacterially-mediated oxidation or by abiotic reactions. Recently,
we have discovered that photochemical oxidation shortens this lifetime to hours.
This oxidation of arsenite is not direct, but requires a photochemical intermediate,
chromophoric dissolved organic matter (CDOM), and only with exposure to
ultraviolet light. The oxidation of As(Ill) is first order in As concentration, and a
function of CDOM and UV flux, with an apparent rate constant of 0.002/min in
Sargasso Sea (open ocean) water and 0.005/min in Chesapeake Bay (coastal) water.
This photochemical oxidation requires that the rates of processes affecting arsenic,
particularly its production by phytoplankton, may be vastly underestimated in order
to maintain the observed concentrations of this form in surface ocean waters.

STUDIES AND RESEARCHES CONCERNING THE ELABORATION
OF PERFORMANT METHODS FOR THE DETERMIONATION OF
FLUORIDES FROM SOILS, SEDIMENTS AND SLUDGE

Rodica Doaga, Elena Mihaila, Aurelia Ballo, Cristiana Cosma

National Development and Research Institute for Industrial Ecology — ECOIND,
Bucharest, Romania
The main objective of this paper is the elaboration of reliable methods for the
analytical control concerning the determination of fluorides from soils, sediments
and sludge.
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In the last decades, the industrial use of fluoride compounds has widely extended
having a real environmental pollution impact.

Taking into account the absence of an international and national standard method
for the determination of these compounds, the accurate analytical determination
procedure has become an important concern to analysts.

The spectrophotometric method applied to the fluorides determination selected
from the literature and used in experiments, is based on the alizarin S and zirconium
ions (IV) complex discoloration assured by the F- ions liberating the yellow colored
alizarin S.

The potentiometric method based on the selective fluoride electrode is one
of the largest applied technique in order to determinate the level of fluorides
content in aqueous solutions resulted after the soil, sediment and sludge samples
pretreatment.

It were tested the melting of the samples with alkaline fondants followed by
distillation as pretreatment methods.

There were established the optimal conditions for the F- determination through
these two analytical techniques from aqueous solutions, the calibration curves by
linear regression and the performance characteristics, which can be statistically
determinate based on the calibration data.

The advantages of these two methods are: simplicity, reproductibility,
applicability in the environmental laboratories with a medium equipment
endowment, low cost.

REGENERATION OF VEGETAL ACTIVATED CARBONS EXHAUSTED
WITH CHLOROPHENOLS

I. Dranca

The Energy Institute of the Penn State University, University Park, USA,
Institute of Chemistry of the Academy of Sciences, Chisinau, Moldova

Activated carbons (ACs) are widely used as adsorbents for water purification.
Chlorophenols (CPs) pose special challenges as polluants. ACs made from peach
and plum stones were oxidized and impregnated with salts of Cu(II), Fe(III), Ni(II)
and Cr(II)[1]. The chemically modified ACs, along with a commercial AC (S208c),
were saturated with ortho- (OCP) and meta-chlorophenol (MCP) to investigate the
potential for thermally regenerating the spent ACs. The thermal regeneration process
was monitored by thermal analysis (TGA/DSC), gas chromatography and mass
spectrometry (GC/MS). Thermal desorption profiles showed that in most cases weight
losses occur in two steps (weak physisorption at ~220°C and strong chemisorption
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at ~620°C). Intermediate steps at ~400°C appeared in samples whose chemical
treatments successfully weakened the interactions between strongly chemisorbed
CP molecules and AC surfaces. The type and quantity of products of OCP and MCP
desorption during the thermal regeneration of a spent AC depend on the chemical
modification given to the AC prior to its use as CP adsorbent. Besides the original
chlorophenols, thermal regeneration products can include chlorobenzene, dichloro-
dibenzofuran, phenol, aliphatic and aromatic hydrocarbons, water, chlorides,
carbon oxides, hydrogen, and char deposits. Mechanisms for the formation of these
compounds were discussed. The char deposits built during this study did not appear
to diminish the surface area or porosity of the chemically modified ACs following
their thermal regeneration.
[1]. Maroto-Valer MM, Dranca I, Lupascu T, Nastas R.,Carbon 2004;42(12/

13):2655-2659.

Acknowledgement: Partial support for this work from the CIES(US) under
Fulbright grant 01-25814is gratefully acknowledged.

EXPERIMENTAL ATTEMPTS TO REMOVE HEAVY METALS FROM
MINE WATER BY BIOSORPTION PROCESSES

Eliza Pena-Leonte, Lucia Dumitriu, Ileana Ghita,
C. Dumitrescu, Gabriela Teodosiu

National Development and Research Institute for Industrial Ecology — ECOIND,
Bucharest, Romania

The experimental works were conducted in the aim to remove the heavy metal
content from mine water, by biotechnological procedures. The mine water was
withdrawn from Muncelu mine.

The main characteristics of mine water are: high content of Zn — 70 mg/l, Mn
—21 mg/l and total Fe — 128 mg/l; acid pH — 3; low organic content — COD-30 mg/I;
high mineral content-filtrable residue — 2160 mg/1.

Experimental works were conducted in submerged biofilters, with selected
bacteria inoculum, feeding with NaOH=10 ml neutralized mine water at pH=7,
supplement with phosphorus (as K,;HPO,) in ratio BOD:P = 100:1. The support
material was plastic bars.

Technological parameters of biofilter were:

- hydraulic retention time (HRT): 12, 48, 72 h;

- specific hydraulic load (SHL): 0.5 m*/m*h;

- massic load (ML): 0.045 kg/m?3-zi.

The efficiencies of Zn removal were 85%, Mn — maximum 20%. Total Fe was
removed to under detection limits.
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The effluent remained content varied about 7 mg/l for Zn and 13-15 mg/I for
Mn.

OUTONHANKALIUA MNOBEPXHOCTHbBIX BOJI KAHBOHA PEKHN
CMOTPHY (HIIII “ITIOJOJBCKHE TOBTPBI”)

N. ®epopuyk, Uuna I'ymenrok™

Kuescxutt Hayuonanvuwiii ynusepcumem umenu Tapaca Illesuenko,
Kues, Ykpauna
*Unemumym 6omanuxu um. H.I Xonoonoco HAHY,
Kues, Ykpauna

HUccnenoBanusa nposogmwiuck Ha Tepputopun Harnuonansnoro Ipupomnoro
[Mapka (HIIIT) “ITononbckue ToBTpsI”, HanOONbIIEro Ha YKpauHe W BTOPOTO IO
3aHuMaemMoil turomanu B EBpone. llenpio Hamel paGoTel ObUIO OmpeserneHHe
MPUPOAHBIX U aHTPOIOT€HHBIX U3MEHEHUH 3KOCcHCcTeMBI peki CMOTpHU B IIpesienax
ee KaHbOHA, UCTIONIB3Ys (PUTOMHIUKAIMOHHBIE CBOMCTBA Makpo(UTOB.

Bo Bpems mpoBeneHuss (PUTOMHAMKAIIMOHHBIX MCCIIEIOBAaHMNA OBUT cleiaH
JMaHAAaPTHO-Te000TaHMYECKUH aHaIN3 3KOCHCTEMBl PEKH C pa3HbIM ypOBHEM
XO3SIHCTBEHHOT0 0CBOEHHUS. 151 IPOBEPKU (PUTOMHANKAIIMOHHBIX 3aKOHOMEPHOCTEH
HCIONB30BANIUCh JTAHHBIE XMMHUYECKOTO COCTaBa BOJbL. ODKOJIOTMYecKas OLIEHKa
OCYIIECTBISUIACH IO OTJEJIBHBIM YyBCTBUTEIBHBIM BHAAM MaKpO(QHUTOB M HX
COO00IIIECTBaM ¢ HCIONb30BaHueM MeTonuk Jyounsl, [elinsl 1 Karanckoii.

B xone uccnenoBaHuil yCTAHOBIEHBI PAcIpPOCTPAHEHHE U HKOJIOTUYECKHE
0COOCHHOCTH  TPOM3PACTaHUsI  MAaKpO(MHUTOB-UHIUKATOPOB  COOTBETCTBEHHO
THIPOJIOTHYECKUX M TUAPOXMMHUYECKHX YCloBuil. bbul ompeneneH uMHIEKC
(uronHMKaLK /, KOTOPBII XapaKTEPH3YeT COCTOSHIE BOJ KAHEOHA peKki CMOTpHY
KaK HeyZloBleTBopUTenbHOE. OlIeHKa COCTOSIHUS BOAHOM 3KOCUCTEMBI [TOJ] BIUSIHUEM
AQHTPOIIOTEHHOTO TIpecca AaBajach B CPABHEHWH JIAHHBIX (PUTOMHIMKAIIMOHHBIX
HCCIIeIOBAaHUH ¢ TUAPOPHU3UIECCKUMH U THAPOXUMHUYECKUMH TTapaMeTpaMu.

B 1ienom ¢puTonHANKaIIMOHHBIE HCCIIEJOBAHNS JIOBOJILHO aKTyaJIbHbI, 0COOCHHO
Ha TIPUPOJOOXPAHHBIX TeppUTOpUsAX. OHU NAIOT BO3MOXKHOCTH ONPECIUTh Kak
MHTErpaIbHbIA YPOBEHB 3arpsI3HEHUs, TaK M 00IIIee COCTOSTHUE BOJHBIX IKOCHCTEM,
TOrna Kak ¢ IMOMOUIbI0 TUAPOXMMUYECKHX METOJOB BO3MOXHO OCYIIECTBIATH
KOHTPOJIb JUCKPETHO, TOJBKO B ONPEAEICHHBIE IMEPHOAbI BPEMEHHU, a BEIb
HEKOTOPbIE U3MEHEHHUs] HACTONBKO KPAaTKOBPEMEHHBI, YTO MOTYT NPOUCXOAUTH B
rieprosiax Mex 1y HaOmoneHnsIMH. Takoi MOIX0/ K pa3penieHUIo JaHHON TPOOIeMBbl
MO3BOJISIET PAllMOHAIU3UPOBATh UCCIIEAOBATENbCKUN MPOIECC U B JalbHEiemM
MOYKET MMOCIY)KUTh OCHOBOH ISl TIPO/IOJKUTEIBHOTO MOHUTOPUHTA U Ha OOJIBIINX
TEPPUTOPUSIX.
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CIIEKTPOCKOIMYECKOE UCCJIEJTOBAHUE PATUAIIMOHHOM
OUYHCTKH BOJIbL, 3ATPSI3BHEHHOM YIVIEBOJIOPOJAMHA

H.H.I'agzkueBa, A.H.Pumuxanosa, A.A.I'apudos
Huemumym Paouayuonnvix [Ipoonem HAH Azepbationcana, baxy

B Hacrosmiee Bpems ompeseneHHas 4acTh BOIHOIO OacceifHa Mupa 3arpss-
HEeHa HeTENpPOAYKTaMH, B TOM YHCIIE X YIIIEBOAOPOAHBIMU KoMItoHeHTamH. Cy-
IIECTBYIOT Pa3HOOOpa3HbIE METOJIBI OYMCTKH (aJcOpOLHs], MEeXaHUUECKast OUHCTKa,
XMMHUYECKast ¥ 1p.) 3arpsi3HEHHOI BOIBI, CPEN KOTOPBIX PaIHallHOHHO-XUMHYE-
CKUH MeTox siBisieTcs HanOoisiee mepcrekTHBHBIM [1]. TIpuMeHeHune pazaudaHBIX
KaTaJIN3aTOPOB YCKOPSIET PaJHalliOHHO-XUMUYECKOE Pa3JIOKEHHUE 3arpsI3HAIONINX
BEIIECTB, YBEJIMUNBAs TEM CaMbIM 3()(PEKTHBHOCTH OYMCTKH.

B paGote npuBoAsITCS PE3yNbTaThl CIIEKTPOCKOITNYECKUX UCCICAOBAHUH 3aK0-
HOMEPHOCTEH PaJUalluOHHO-KAaTAIMTHYECKOTO MpeBpalleHus cMecu Bopa+H-rek-
CaH, B Ka4eCTBE MOJIENIbHON CUCTEMBI, B IPUCYTCTBUH AIFOMUHHUS NP Pa3IUUHBIX
COOTHOIICHHSX KOMITOHEHTOB.

Hcnonb30BaHbl TOHKHE NOTMPOBAHHBIE TACTUHKY amtoMuHuS Mapku AJ[-00 ¢
ko3 durmentom orpakernus R=0,85 8 UK nuamazone amuH BomH A=2,2+15 MKM.
[Tpu nzrorosienun rerepodasnoii cmecn Boga+H-rexcan ¢ o0mel KOHIIGHTpaIH-
et cMecr 10%° MOJIB/MII, COOTHOIICHHE KOMIIOHEHTOB BapbUPOBAIOCH B Mpenesax
[CH,,J/[H,0]=(1+10)*107. AncopOuusi cMecH u3ydyanach MaHOMETPHYECKU HPH
nasnenusix P=(0,1+1,0)*10? I1a, uTo coOTBETCTBOBANIO 3HaUeHUIO 1-10 MOHOCITOS.

O6pasubr obnyyanu y-kBautamu  “Co ¢ morHOCTIO 10361 D =1.03 I'p*c.
[Tpu 3TOM MOTIIONIEHHAs 71032, OonpeieTeHHast (eppocyab(aTHBIM T03UMETPOM CO-
crasisiia D=0,5-10 kIp.

UK-cnexrpsl oTpaskeHMsl MPpHU MaJeHUU JIMHEHHO-NOIIPU30BaHHOTO U3ITyde-
HUA Ha oOpasen nox yroM @ =10° m3Mepsiii Ha criektpomerpe “Specord 71JR” B
auarnazose 4000-650 M mpy KOMHATHOH TeMIIepaType ¢ TOMOLIBIO CIIEIHAIBHOTO
OTpa’kaTeNbHOTO yCTPOMCTBA.

ObpasoBanne MoneKy sipHOTO Bojoposia (H,) v apyrux razo00pa3HbIX IpoyK-
TOB Pa3JIOKEHUST KOHTPOJIMPOBAIOCH XpoMarorpaduuecku n MK-criekrpockornmye-
CKUM METOIAMHU.

Anam3 UK criekTpoB mormiomieHuss cMecH Boga+H-rekcan mocie agcopOrmm
Ha TIOBEPXHOCTH aJIOMHHUSI, yKa3blBaeT Ha oOpa3zoBaHue H-cBs3aHHOTO KOMILIEKca
yreBogopona (v~2680 cm™) ¢ crbHbIM paspbixieHreM C-H cBs3u (MonekyisipHas
¢dopma ancopOIMK) U HA BO3MOXHOCTH MPOTEKAHMS JIUCCOIMATUBHON aJcopOImu
¢ oOpa3oBaHHEM MeTaT-aIKUIoB (v~2880,2920,2970 cm'). AxcopOums BoIbl mpo-
CIIeXKUBANACh B 0011acTh BasieHTHOro konebanust OH-rpynm npu v~3000-3600 cm.

YeraHOBNIEHO, 4YTO pajMallMOHHBIE MpONEcCH B TeTepocucreme Al+ac.
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(H,O+rexcan) yCKOpSIIOT paJuoNu3 rekcana. IIpu 5ToM paananuoHHoe pasnokeHne
reKcaHa B TETePOCHUCTEME COMPOBOXKIACTCS 00pa3oBaHMEM TOBEPXHOCTHOTO arle-
Tinena (v~3200-3300 em), stnnena (v~980cm™), metana u C, a Takske razoo6pas-
HBIX TIPOIYKTOB Pa3IOKeHUs —MOJIEKYJIIPHOTO Bojtopona 1 yrmieBoaoponos C -C,
(momocer ¢ makcumymamu 770, 790, 825, 900 1950 cm™!, OTHOCATCSA K MASTHUKOBBIM
konebanmsiv (CH,) | rae n<5).

B pabote 06cyxmatoTcss BOSMOKHBIE MEXaHU3MBI PaIHaIliOHHBIX TIPOIIECCOB B
cucreme Al+anc.(H,O+n-rekcan). IlokazaHo 4TO ¢ yBENMYEHHEM JO3bI Y-00Iyde-
HHS CKOPOCTH MOBEPXHOCTHBIX MPOLIECCOB Pa3I0oKEHHs M HaKOIIeHUs H, wu 1py-
THX Ta3000pa3HBIX MPOAYKTOB PA3IOKECHUS PACTYT, a IOJTHOE pa3iIoKeHNe TeKcaHa
B cMecH Boya+H-rekcan Ha MOBEpXHOCTH aTFOMUHUS MPOUCXOUT Tipu D=2,5 k.

PABPABOTKA CTPATEI'MU YITPABJIEHUA BOJHBIM PEXKUMOM U
KAYECTBOM BO/Jl BHYTPUKOHTUHEHTAJIBHBIX BOJOEMOB HA
OCHOBE PE3YJIIBTATOB MATEMATHYECKOI'O MOAEJIUPOBAHUA

E. [I. T'omuenko, 10.C. TyukoBeHKO

Ooecckuil 20cy0apcmeeHHblil IKON02UYeCKUll yHugepcumem, Yxpauna

[ onpeneneHyst ONTUMAIbHON CTPATEruu YIPaBICHUs BOJHBIM PEXXUMOM U
KadecTBOM BoJ IIpunyHaiickux o3ep, ¢ y4eTOM BO3MOMKHBIX MU3MEHEHUH UX IIPO-
JYKTHBHOCTH M TPO(UUECKOTo craryca, pazpadorana (-mMepHast (B MPOCTPAHCTBE)
Mojiesb 3BTpoduKanuu. Mojenb aganTupoBaHa W anmpoOWpoBaHa Uisd Haubojee
KPYITHOM U CJIOKHOM cuctembl 03ep Snnyr-Kyrypayi. [lpu kamubpoBke mMopeu
HCIIOJIB30BAJIMCh JAHHBIC TOJUYHOT'0 SKOJIOTMYECKOTO MOHUTOPHUHT A, BBIITOJTHECHHO-
rO B paMKax peanuzainuu npoekra «O3epa HuxHero JlyHas» nporpammsl TACUC,
¢unancupyemoii EBporneiickum Coro3zom. Moziesb nipesicTaBieHa 6;10KoM BOJHOTO
OajaHca 03epHOM CUCTEMBI, IOTIOJIHEHHOTO YpaBHEHHEM OallaHca MacChl KOHCEpBa-
THUBHOT'O BEIIECTBA B BOIOCME, U OJIOKOM 3BTPO(hHUKAIINHU, B KOTOPOM OTHCAHBI €CTe-
CTBEHHBIE XUMHKO-OHOIIOTHUECKHE TTPOLIECCHI, ONPECISIoNHe OanaHc OMOreHHbIX
U OPraHMYECKHX BELIECTB B DKOCHUCTEME, CTENeHb €€ TPOYHOCTH U CanpOOHOCTH.
B kadecTBe nepeMeHHbBIX OJI0Ka BTPOPHKAIMN PACCMATPUBAIOTCS: a30T aMMOHHSI
U HUTPATOB, (hocdarbl, GUTOMIAHKTOH, OMOXMMHYECKOE TTOTPEOJICHNE KUCIOPO/a,
pacTBOPEHHBII KUCIOPOI, OpraHudeckue a3or u pochop. C moMoIpo MOIeNu ue-
CIIeZIOBAHO BJIMSHUE BOJHOCTH Iojla Ha KauecTBO BOJ o3ep. Ha ocHoBe pesyibra-
TOB MOJACJBHBIX JKCIIECPUMCHTOB pa3pa60TaHLI PEKOMCHAAIIUU 110 OINTUMU3ALNN
CXEMBbI BOJOIIOJIB30BaHUs. PaCCMOTpeHbI IIYTU NOBBIMICHUA YPOBHA aICKBATHOCTU
XMMHUKO-OHOJIOTMYECKON YacTH MOJICIIH.
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THE TREAMENT OF THE CRO *(CR,0.”) IONS CONTAINING WATER
WITH MODIFIED WITH FE(IIT) OR CR(III) COMPOUNDS POLYMERS

V.Gutsanu, Ir.Balan, M.Filipashco
Moldova State University. Chishinau

The cross-linked ionic polymers containing R,N* groups usually are used as
strongly basic anion exchangers. These polymers posses practically no efficiency
selectivity towards anions retention from water solutions. However being modified
with metallic cations compounds they become able to selective retention of some
kind of anions.

This report deals with investigation of CrO,* (Cr,0.*) ions interaction with
commercial strongly basic anion exchangers AV-17(Cl) (containing — N*(CH,),
groups) and Varion-AD(CI) (containing — N*(CH,),C,H,OH groups) and with these
polymers modified with Fe(III) and Cr(III) compounds. Modification of polymers
took place according to [1,2].

Sorption of the CrO,*(Cr,0.*) ions by polymers have been investigated in the
large of the solutions pH. Retention of the CrO,*(Cr,0.*) ions sorption isotherms
were obtained.

The interaction of the CrO,*(Cr,0.*) ions with polymers have been investigated
using IR spectroscopy.

Bibliography
1.Gutsanu V., Drutsa R., Patent 810 MD.
2. Gutsanu V., Drutsa R., Patent 1027 MD.

DATE PRIVIND MORBIDITATEA PRIN HEPATITE ACUTE SI
CRONICE iIN ZONE CU CANTITATI DE FLUOR SEMNIFICATIV
DIFERITE iN APA POTABILA

P. Iarovoi
Centrul National Stiintifico-Practic de Medicina Preventiva, Moldova
Au fost supusi analizei si evaludrii indicii morbiditatii prin hepatita acutd si
cronicd, portajului cronic al antigenului de suprafatda (AgHBs) al virusului al
virusului hepatitei virale B (HVB) din 10 raioane cu cele mai nalte si din alte 10

raioane cu cele mai mici cantitati de fluor in apa potabila.
S-a constatat ca in primul grup de raioane (majoritatea aferente raului Prut)
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media anilor 1991-1993 a indicelui morbiditatii prin a constituit 40,8 la 100 mii
populatie, pe cand in al doilea grup — 21,3 °/ . morbiditatii prin hepatita cronicd
si ciroza hepaticd (media anilor 1990-1991)- incidenta - 213,6 */ . prevalenta
11959/ ., pe cand in al doilea grup respectiv 157,4 si 879,6 °/ _ Pentru o mai
mare verigitare am evoluat si mediile anilor 1992-1993 si am obtinut in rezultat
asemanator, indicii incidentei in primul grup continuand 202,7° ., a prevalentei
- 1447,9°/ ,pecand in al doilea grup respectiv132,9§1923,9° . Diferentele sunt
evident semnificative criteriu “p” fiind cu mult mai mic de 0.05.

Ca acest fenomen epidemiologic nu e intdmplator confirma si indicii portajului
cronic al AgHBs — daca in al doilea grup de raioane media anilor 1989-1994 a
constituit 4,5%, apoi in primul grup 9,4% ori de peste 2 ori mai inalt. Diferente si
mai semnificative am obtinut 1n rezultatul analizei si evaluarii acestor indici din
numarul de 8§ raioane respectiv cu cantitati ridicate si scazute de fluor.

Datele preliminare prezentate necesita elaborarea unui program complex
privind reducere impactului negativ asupra sanatatii populatiei provocat cum de
surplusurile, asa si de carenta fluorului.

COBPEMEHHOE NCITIOJIb30BAHUE MUHEPAJIBHBIX
BO/J C HOBBINEHHBIM COAEP KAHMUEM KEJIE3A J1JIsA
MMPOMBIIIJIEHHOT'O PO3J/IMBA B YKPAUHE

A.10. Kucunesckasi, E.M. Hukunesosa, JI.b. CoonoBa

Vipaunckuit nayuno-ucciedosamenvckuil uHcmumym
Meduyurnckou peaburumayuu u Kypopmonoeuu, Qodecca

Kak #3BeCTHO, KEJIE3UCThIC BOJbI BIAJCIOT HIMPOKHM CIEKTPOM JIE4eOHOTO
nevictBusi. JKeneso, Haxofsieecss B MHUHEPAIbHBIX BOJAX, BCACBIBACTCS TOPa3io
JIydilie, 4eM MEJMKaMEHTO3HbIe mpenaparbl. [103TOMy, MHUHEpallbHbIE BOJBI C
MOBBIIICHHBIM COJEPIKAHUEM JKelie3a MPECTABISIOTCS BeChbMa MEPCHEKTUBHBIMU
JUTSI HACTOSIIIEH 1 OyryIei 0aIbHEOIOTHH.

Ho u3-3a cymiecTByromux npoodieM crabWiiM3aliuy JBYXBAJIEHTHOTO Keje3a
B MUHEPAJbHBIX BOJAAX, HE MHOTHE MMPOU3BOAMTEIN PELIAIOTCS Pa3jiMBaTh TaKHe
BO/IbI.

Ykp HUW menunmHckoi peadbumurtanuu u Kypoptonorun (YikpHUNMPuK)
Ha MPOTSHKEHHE MHOTHX JIET 3aHUMAJICS UCCIICAOBAHMEM TAaKHX BOJ: HE TOJBKO
HCCIIEIOBAHUEM XHMHUYECKOIO COCTABOB M MHKPOOHOJIOIMYECKOro IIeHO03a, HO
U (QU3MOIOTUYECKUMH M KIMHUYSCKHUMH HCIBITAHUSIMA MHHEPAIbHBIX BOJ C
MOBBIIICHHBIM COACPIKAHUEM IKee3a.

Ho, HecMoOTpsi Ha 3TO, COBPEMEHHOE HCIIOIB30BAHUE BOJ C MOBBIIICHHBIM
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cofepkaHUeM jKeJe3a IS MPOMBIIUICHHOTO PO3IHMBa B YKpawHE, IO HaIleMy
MHEHHIO, BEChbMa OTPaHUICHHOE.

W nemo He TONBKO B CIOKHOCTH CTAOWIIM3AaINN COCOMHEHUH BYXBAJICHTOTO
Keye3a U HUJTUYHHN Crieln(praecKiuX MEKPOOPTaHU3MOB — jkesie300aktepuit. CaMoit
BKHOU TIPOOIEMOH TSI TPOU3BOAUTEICH TPH MPOMBIIIITICHHOM PO3JIMBE TAKUX BOJ
SIBIISIETCST TOYHOE COOJIOICHNE TEXHOJOTHISCKUX YCIOBHHA po3ymBa. Manenmas
ommOKa TPUBOAWT K TPOIECCY MeTaMOp(H3aIlMy JBYXBAJICHTHOTO JKeje3a B
TPEBaJICHTHOE - BEIMAJCHUE OCANKa, B Pe3yJbTaTe HEKOHAWIIMOHHAS TPOIYKIINS
" yOBITKH.

Ykp HUM MP u K mnpoBeneHsl uccienoBaHUs OTHOCHUTEIBHO COCTOSTHUS
COBPEMEHHOTO HWCIIOJB30BAaHUS U TIPOMBIIIICHHOTO pO3JHMBa psSAa BOX C
TTOBBITIIEHHBIM CofiepkaHueM xene3a. Ceifuac, B YkpamHe pa3TuBaeTCs TOIBKO OTHA
xesesucTas Boga «Hacrycs» (10-35 mr/am® Fe) 1 HECKOIBKO BOJI C TIOBBIIIEHHBIM
comepxxanneM xene3a «Cuma JlosOyma» u «Jparosckas» (0,5-9 wmr/mm® Fe).
[Ipumepom po3nmBa TaKUX BOJA TaKXKe CITy’KaT TaKWe W3BECTHBIC BOIBI BO BCEM
mupe kak «[lomsaa Kymens» n «CBansBay, KOTOpbIe HA JaHHBIH MOMEHT yCIICIITHO
Pa3NUBAIOTCS PSAIOM 3aBOJIOB M (YMPM TIPH COOITIONEHIH TEXHOJIOTHIECKUX YCIOBUI
K IIPOMBIIIITICHHOMY PO3JTHBY.

COBMEMEHME MPOLECCOB AACOPBLIUU HA
AKTUBUPOBAHHOM YIUIE 1 OKUCJIEHUSA ITPU ®UJIBTPOBAHUU
PACTBOPOB ITAB

H.A. Knnmenko, JI.A Capunna, U.I1.Ko3saTHnk

Hnemumym xonnoudnou xumuu u xumuu 600ul um. A.B. [[ymanckoeo HAHY,
Vkpauna, Kues

B nmanHO# paboTe MCCIenoBaIoCch B3aUMOJICHCTBIE aKTHBHPOBAHHOTO YIS C
pacTBOpaMH EpPOKCH I BOxopoaa. Beicokne konnentpanuu H,O, ucrnons3opanuck
JUT pereHepalui akTUBUPOBaHHOTO Yt (AY). Taxke TpoBepsun BIUSHUE HU3-
KHUX KOHIICHTPAIWi MePOKCHa BOAOPOIa Ha MPOoLecchl (hr3mdecKoil amcopOunu u
ouocopOIu Ha AY.

M3ydeHa KHHETHKA BOCCTAHOBJICHUS aJ1copOIIMoHHON EMKocTH yriist Al-3 mo-
cie ero Hacelmennu [TAB win xkpacuTensiMud pa3iiMuyHON MPUPOIBI B 3aBUCHMO-
CTH OT JIO3BI KaTajn3aTopa W OKHCIHUTENs (TIepokcuaa Bogopona). Ilokazano, aro
MIPUMEHEHHUE OKUCIUTEIHFHON KaTaTNTHICCKON pereHepariy [UIsI BOCCTAHOBICHUS
COpPOLIMOHHOW eMKOCTH aKTHBUPOBAHHOTO YTIISI OTPaHUYEHO MPHUPOI0H caMoro Be-
IIeCTBa M CBOWCTBAMH IPOJIYKTOB OKHCIeHHs copbara. [Ipu TOBOIBHO IIHATEINB-
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HOM KOHTakTe AY C IepOKCHIOM BOIOPOAA W KaTalM3aTopoM, COPOITOHHAS eM-
KOCTb BoccTaHaBimBaetcs Ha 80-100 %.

HccenenoBanock Takxke B3auMoaecTBre AY B TUIOTHOM CJI0€ acOPOIIMOHHOTO
¢ubTpa ¢ HeOONMBPITMMH KOHIIEHTPAIMSIMA IEPOKCHIHBIX coequHeHnit. [Toka3aHo,
4T0 nonHoe nornomenue H,O, MoBepXHOCTEI0 aKTHBUPOBAHHOTO YIIIS IIPOMCXOMUT
B BepxHeM ciioe prbTpa. [Ipu BEICOKUX CKOPOCTSIX (PMIIBTPOBAHUS HAOIIOMACTCS
npockok H,O, B ¢punsTpar, 4to, BEpOATHO, 00YCIOBICHO KAUHETHKON B3aMMOJICH-
CTBUSI TIEPOKCH/IA BOJIOPOJIA C MOBEPXHOCTHI0 AY. YBennueHne KOJINYeCTBa CUITh-
HOKHCIIOTHBIX TPYIIT ¥ BEITUYNHBI OOMEHHON €MKOCTH OTHOCHTEIHFHO HEBEIHKH.
B uccienyeMbix quanasoHax, HaIMYUWe KMCIOTHBIX rpyn (1o 0,45 mr-oks/aM?®) Ha
MTOBEPXHOCTH YT (KaK CHIIBHO-, TAaK M CJTA0OKMCIIOTHBIX ) TIPAKTHYECKU HE OKa3bl-
BaeT BIUSHUSA HA B3aUMOJACHCTBHIE OPTaHUIECKIX MOJIEKYJ C IIOBEPXHOCTHIO yTITe-
POITHBIX COPOEHTOB.

Taxum 06pa3oM, MOKHO CKa3aTh, 9YTO BHICOKHE KOHIIEHTPAIIH TTEPOKCHU/IA BO-
JIOPO/ia MOTYT OBITH MCTIOB30BAHBI JUIS peTeHepaIiy aKTHBUPOBAHHOTO yTiisl. Hus-
kue xonnenTpanun H O, (okomo 10 Mr/am’) He 0Ka3bIBAIOT BIMSHMUS HA TIPOIECCHI
(bmsmueckoit amcopOIMK U OMOCOPOIHH.

COMPOSITE MEMBRANES IMPRINTED WITH HERBICIDES FOR
ECOLOGICAL MONITORING OF WATER QUALITY

V. Kochkodan,' Olga Kochkodan?, V. Goncharuk'

!Institute of Colloid and Water Chemistry National Academy of Science of
Ukraine,
2 National Agricultural University, Kyiv, Ukraine

In last years, methods of developing membranes with controlled specificity for
individual compounds have attracted great attention in environmental monitoring.
The preparation of novel membranes using stable molecularly imprinted polymers
(MIPs) having a specific synthetic receptor structure has important significance as
possible solution for this challenge. MIPs can be prepared by the copolymerisation
of functional and cross-linker monomers in the presence of a template molecule.
After removal of the template, the «imprints» retain the position of the functional
groups and a shape complementary to the template. These recognition sites enable
the polymer membrane to rebind the imprint species from a mixture of closely
related compounds, in many instances with binding affinities approaching those
demonstrated by antigen-antibody systems.

In this work thin-layer molecularly imprinted composite membranes for
selective binding of wide used triazine herbicide desmetryn from aqueous solutions
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were developed using photoinitiated copolymerisation of 2-acrylamido-2-methyl-
I-propane sulphonic acid and N,N’-methylene-bis-acrylamide in the presence of
template, followed by a deposition of imprinted polymer layer on the surface of either
hydrophobic or hydrophilically precoated polyvinylidene fluoride microfiltration
membranes. MIP membranes with different degrees of surface modification were
prepared. It was shown MIP membranes provide a high selective binding of
desmetryn from aqueous mixtures of structurally similar herbicides: atrazin and
metribuzin. It was concluded that MIP membrane binding specificity is a result of
both multi-sites binding to the template via ionic and hydrophobic interactions and
the correct position of functional groups involved in binding in imprints.

OYUCTKA BOAHBIX PACTBOPOB OT IIOBEPXHOCTHO-AKTHUBHBIX
BEINECTB METOJAOM BUOCOPBIINHN

0. Koukonan

Hayuonanvueiii Aepapnuiii Yuusepcumem, Kues, Yxkpauna

B pabote nccienoBana 3pGeKTUBHOCTH MPUMEHEHHSI METOIa OMOCOPOIIAN JIJIst
OYHCTKH BOJHBIX PACTBOPOB OT IMMOBEPXHOCTHO-aKTUBHBIX BemiecTB (ITAB). DToT
METO/] COBMEIIAET B cede MPOoLecchl aacopOLiK ¢ OMOIOTHYECKOM OYNCTKOM, 4TO
JTaeT BO3MOXKHOCTh TOBBICUTH 3(h(h)EKTUBHOCTH M MIPOUTUTH BpeMs pabOTHI acopo-
LIMOHHOTO (QHIIBTPA.

Lenpto paboThl OBUIO OLIEHHUTH BKJIAJ KXKJOI0 M3 COCTABISIOIIMX Ipolecca
ouocopbuuu (ancopOiwu u ouonectpykimu [IAB) u uccienoBarh BO3MOXKHOCTD
pereHepani  copOeHTa B Clydae NMPOBEACHHUS Mpolecca OHOpereHepanuu co-
BMECTHBIM (WJIH MTapajuieTbHBIM) CTIOCOOOM.

B kagectBe ITAB wmcnonb3oBanu nmpombiiuieHHb OI1-10, mmpoko pacmpo-
CTPAHECHHBI B CTOYHBIX BOAAX M MPEIACTABIISIOMINNA COOOH CMECh OKCHUATHIUPO-
BaHHBIX aIKUI(eHonoB ¢ obmel popmynoii C H, . (OCH,CH,) OH, roe n=8-10,
m=10-12. Conep>kaHue OpPraHMYECKOro BELIECTBA B TEXHUYECKOM IMPOJYKTE CO-
craisieT 99%.

B kauectBe copOeHTa BEIOpaH akTUBHBIN yroib Mapku KAY. [Ipenenbubiii 00bem
a/ICOPOILIMOHHOTO IPOCTPAHCTBA YIVIs, ONPEACIICHHBIH 0 aicopOImm OeH301a MeTo-
nom BOT, cocrasui 0,31-0,37 cm®/r, cymmapublit oobem mop — 0,72-0,78 cm/r.

Juist Ononoruyeckoit aktuBaimu yrist KAY Hcnosib30Baii acCOIHAIUIO IITaM-
MOB OakTepuii-necTpykTopoB poma Pseudomonas. OOpasioMm i CpaBHEHUS
CITy’)KWJI HEaKTHBHPOBAHHBIM OHMONOrHYecKku akTHBHBIN yronbs KAY. Ancop6uuio
HCCIIEIOBAIM B CTAaTUYECKUX U AuHaMuyeckux ycioBusix. Konuenrtpanuio [TAB
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OTIPENISIST HECKOIBKUMHU CIIOCO0aMM: CTIEKTPO(OTOMETPUIECKUM, TI0 XUMHUYe-
CKH TIOTPEOIIeMOMY KUCIIOPOAY | IO 00IIeMY COIepKaHUIO YIIepoaa.

Kak mokazamm pesynbTaThl UCCIICIOBAHUN, MaKCUMAJbHOE HACKHIICHUE COp-
OcHTa B IMHAMHUYCECKHUX YCIOBUSIX OMocopOumu He npesbimano 90%, a B cpeqHeM
octaBajock Ha ypoBHe 70%. IlomydeHHBIC JaHHBIC MMO3BOJSIOT MPEAMOIOKHUTH,
YTO Ha HAYAJbHBIX JTAlaX MEXaHU3M aJICOPOIIMOHHOrO TOMIOIICHUS TIpeodiaaaeT
Haa OuoxumuueckuM. [locne ycTaHOBIICHUS aCOPOIIMOHHOTO PABHOBECHS IMPO-
1ecc 6MOCOPOIIUHU MPOUCXOIUT 3a CUCT pereHepaliy OTPaOOTAHHOTO COPOCHTA MU-
KpOOpPraHU3MaMH, B PE3yJbTaTe Yero YaCTHYHO BOCCTAHABIMBACTCS COPOIIMOHHAS
€MKOCTb YTJIA.

CornacHo MOJIYYeHHBIM JaHHBIM, BeJduunHa Ouopereneparuu yris KAY co-
CTaBJSIET B cpeaHeM 25% 1 moaiepKkuBaeTcst MPUOIU3UTEIBHO MTOCTOSHHOM. DTO-
My CcIIoco0CTBYyeT Xapakrep pasmernienus [IAB B mopucToii cTpykType yris. Okcn-
STHIIBHAS IIeTIb, Oarofaps MOABIKHON 3(DUPHON CBA3M, MOKET dKCIIOHUPOBATHCS
BO BHEIITHEE aICOPOIIMOHHOE TIPOCTPAHCTBO YIS, TAKIM 00Pa30M SIBIISISCH JOCTYII-
HOW MUKPOOPTaHU3MaM-IeCTPYKTOPAM.

MHOBBIIEHUE PECYPCA PABOTbBI AJICOPBIIUOHHBIX ®UJIBTPOB
C AKTUBHBIM YIJIEM ITPY IOJAOTOBKE NMUTHEBOM BO/IbI

N.Ko3saTHuk, JI.Capunna, H.KaiumeHko

Hucmumym Konnouonoit Xumuu u Xumuu Boovt um. A.B. /[ymanckoeo HAHY
Yxpauna, Kueg

[ony4yeHre rUTUECHIUYECKU M TCHETHYCCKU KaueCTBCHHOM MUTHEBO BOIBI 00Y-
CJIOBJICHO €€ OMOJIOTMYeCKON CTa0MIIbHOCTBIO, KOTOpast IOCTUTACTCS ITPU [ITyOOKOM
ylaJeHUH U3 Hee IPUPOHBIX OPraHUYECKUX BelecTB. [IpupoiHble OpraHnyecKue
COC/IMHEHUSI CITY)KAT UCTOYHUKOM OPraHHUYECKOTO YIIIePO/ia /Ui MUKPOOPTaHU3MOB
U, COOTBETCTBEHHO, MPUIUHON BTOPHYHOTO MHKPOOHOTO 3arpsisHEHUs 1 01000pa-
CTaHHsI OYMCTHBIX COOPYKCHUI M KOMMYHHUKAIIUH, a TakXkKe IMPeIIleCTBCHHUKA-
MU TOSIBJICHHUS BTOPUYHBIX MPOAYKTOB OKUCIICHUS MPUMECEH WiH Je3uH(EKIUU
BOJBI.

Lenpro HacTosIEeH padboThI ObLIO HccieaoBaHNe 3P PEKTUBHOCTH OHOpEreHe-
paluu U onpejeneHue pecypea pabotel AY MpH 0OYMCTKE BOJIBI, MPOLIEAIICH Mpe-
BapUTEIbHYIO OYHCTKY OT MNPUPOIHBIX OPraHUYECKHX COCTMHEHHN METOIaMU
MIPEXJIOPUPOBAHHUS M KOATYIIIIUHN, OT OCTaTOUYHBIX OPTaHWYCCKHUX 3arps3HCHUN B
YCIIOBHSIX JUTATEIILHOTO (PHIBTPOBAHMUSI BOJIBI uepe3 ciioii AY. B Hacrosieit pabote
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0OBEKTOM HCCIIE0BAHNS OBUIM aKTHBHBIEC YIIN B TEUCHNE TPEX JIET HAXOAMUBIITHE-
Csl B DKCIUTyaTally 110 OYNCTKE JTHETPOBCKON BOJOMPOBOAHOM BO/bI. B KauecTBe
¢upTpyromIel 3arpy3Kku ObUTH HCITOIb30BaHbl aKTHUBHBIE yrin Mapok KAY-TO
(KOCTOUYKOBBI aKTUBHBIN YroJib, UMIIPETHUPOBAHHBIN (hocdarom TuTaHa) 1 BAY
(6epe30BBIi AKTUBHBIN yTOJb). BBIrpykeHHBbIE U3 KOTOHHBI It BAY n KAY-T®
ObUIN BBICYIIECHBI ¥ TOJABEPTHYTHI 00pabOTKE TUCTUILTUPOBAHHON BOAOH, pacTBO-
paMu THAPOKCHIA HATPUS M CepHOU KHUCIOTHI. [lociie 0OpaboTku Bce 0Opas3Ibl
OBLIM WCTIONB30BaHbI [T OIEHKH X dQ(PEKTUBHON yNENbHON TTIOBEPXHOCTH S ,
0CBOOOXKIAIONIEHCS B pe3ysIbTare CIIOHTAHHOW OMOpereHepanuy 1 MpH UCIONb-
30BaHUU ITHOCHTHON 00paboTKK 00pa3ioB yriiel. J{jist OIeHKH ancopOIMOHHBIX
XapaKkTepuCTUK 00pa3oB AY HMCHOIb30BaH METOJ U3MEPEHHUs aIcOpOLINU U3 BO-
JTHOTO pacTBOpa CTaHAAPTHOTO aacopodara M-XJIOpaHUINHA.

IToka3aHo, 9TO NAHHBIM PEXHUM SKCIUTyaTallMH aJCOPOIMOHHBIX (HIBTPOB,
coziepKaIux c(OPMHUPOBABIIYIOCS HATHBHYIO OMOIUICHKY, C MX MEPUOIHIECKON
IIPOMBIBKOH 0OpaTHBIM TOKOM BOZBI 00€CIEYMBAET MPAKTUYECCKH MOIHYIO CaMo-
MIPOU3BOJILHYIO OnopereHepanuio AY OT NPUPOIHBIX OPraHUYECKHX BEIIECTB U
MIPOJYKTOB UX JECTPYKUHUH. B yCIOBUSX IMHAMHYECKOTO (HIBTPOBAHUS, BEPO-
ATHO, yCTaHABJINBACTCS PABHOBECHE MEXK/Ty KOJINUECTBOM BBIMBITBIX TIOTOKOM BO-
JIOPaCTBOPUMBIX COCTUHEHUI M KOIMYECTBOM MX, OCTABIIMXCS B TIOPUCTOM TIPO-
CTPAHCTBE, YTO OIpPECIseT B 3HAUYUTEIBHOI Mepe CTEleHb CaMOIPOU3BOILHOM
O6uoperenepanuu AY B YCIOBHUSX JUIMTEIBHOW pabOTHI aJCcOPOLMOHHBIX (DUIIb-
TpoB. [leproauueckas mpoMbIBKa BOJOW ciiosi AY MOIEPKUBAET BHICOKYIO CTe-
neHb camoOuoperenepanuu AY.

JlononHuTENbHAsE TPOMBIBKA BOOM MPUBOANUT K 3aMETHOMY CHUIKEHHUIO CTE-
TIEHN BOCCTAHOBJICHHS BEJMYMHBI S . DTO 00yCIIOBIEHO TEM, YTO YaCTh MPOTYK-
TOB JIeCOpOLNU BHOBB aacopOupyeTcst Ha AY 10 TOCTHKEHHUSI HOBOTO PaBHOBEC-
Horo coctosiHust. O0paboTka 00pas3IoB YISl MIET0YbI0 TAKKE CHU)KAET CTEIICHb
BOCCTAHOBJIEHHS S 1O CpaBHEHMIO ¢ HeoOpaboTaHHbIMU oOpasiamu. Ilpuunna
9TOTO, BEPOATHO, Ta XK€, YTO U B MEPBOM cily4ae ¢ Bomoi. Heckonpko mydmie mo
CPAaBHEHHUIO C BOJOW M MIENOYBIO0 BOCCTAHABIMBACT BENMMIHMHY S 00paboTKa 00-
pasnoB kucinoToil. OgHaKo, B JOMOTHEHNE K CAMOIIPON3BOIBHOM OnopereHepaun
AY B pesynbraTe )KH3HEAEATSIIbHOCTH MUKPOOPTaHU3MOB, YITIH IeJIeco00pa3Ho
MIEPUOMYCCKU MPOMBIBATH MOCIEOBATEIBHO MIETOYHBIMU U KUCIIBIMU PAacTBO-
pam# i OCBOOOXKACHUSI UX MUKPOIIOPUCTOTO MTPOCTPAHCTBA.
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SKCIIEJUIIUOHHBIE UCCIIEJOBAHUA MOBEPXHOCTHBIX
BOJI BACCEMHA P. THECTP B IPEJIEJIAX HIII “IIOALILCHKI
TOBTPHU”.

A. Kyunnckas, H. Yajika

Hayuonanvuweiii npupoonwiii napx “Ilodinvcoxi Tosmpu™
Kameney-Ilooonvckuii, Xmenvnuyxkas oon., Yxpauna

Hayuno-nccnenosarensckoii tadoparopueit HIIIT “Tloginecbki ToBTpu”™ npo-
BOJISITCSI MOHUTOPUHTOBBIE MCCIIEOBAHHS COCTOSHHSI IOBEPXHOCTHBIX BOJ IPUPO-
JIOOXPAaHHBIX TEPPUTOPHNA. YUHUTBHIBAIOTCS T'MAPO(U3NUECKUE OKa3aTeNn (TeMIe-
partypa, IIBETHOCTb, IPO3PAYHOCTh) U XUMHUECKHE XapaKTePUCTHKH UCCIIETyEeMBIX
Box (BemmunHa pH, cymMMa HOHOB (MHHEpaIH3aIHs), JKECTKOCTh, COICPKAHUE OT-
JIETIbHBIX DJIEMEHTOB COJIEBOTO M OMOTEHHOTO COCTaBa).

C 10 mo 22 wuronst 2003 rona XmMeabpHHUIIKAS 00IacTHASI TOCYIAPCTBCHHAS Telle-
panuoxommnanus “Tlojonbe-1eHTp” COBMECTHO C OOIIECTBEHHON OpraHu3anuei
“NHCTUTYT DyXOBHOTO, MCUXUYECKOTO, (hHM3MYECKOTO, COIMAIBHOTO 370POBbs U
9KOJIOTHH YeJIOBEeKa™ MPH YIaCTHH HAIMOHAILHOTO MPUPOIHOTO Mapka “Tlominbch-
ki ToTpw” TpPOBOHMIA KpPAaCBETICCKO-TYPUCTHICCKYIO TEIepaariodIKCIICIUIIIIO
“IIrectp-2003”. Dxcneaunus nepeaBuranach no p. Juectp or c.McakoBis! k nrr.
Crapas Yumna. Bo Bpemst skcrnieauiiuy ObUTH MPOBEAEHBI HCCIIEIOBAHHS COCTOSI-
HUSI TOBEPXHOCTHBIX BOJ pekH JIHECTp | ee JieBbIX NpUTOKOB. OTOOpaHHbIE MPO-
OBl BOJIBI TIPOAHAIM3UPOBAHBI B HAYYHO-UCCIIEN0BaTENbCKON Tabopatopuu  HIIIT
“ITominbebki ToBTpHu™.

C 4 mno 15 utons 2004 roma Mmy3eit npupozs! I. HeTuimza npu nonjaepxke
cnenuanuctoB Mucturyta 6otannkn HAHY u HIIII “Tlomineceki ToBTpu” mmpo-
BOJIWJI HAay4HO-KpaeBequecKyro skcneaunuio “Jnectp-2004”. Dxcneaunus nepe-
JIBUTAJIaCh TEM )X MaplIpyTOM M OTOOpaHHbIE MPOOBI BOJbI aHAIU3UPOBAINCH B
Hay4YHO-HccleoBarenbekoit tadoparopun HIIIT “Tloxgineebki ToBTpn”.

Pesynbrarel uccienoBanuii mo odoum ekcrieaunusiM (12 mect orbopa mpood)
CPaBHUBAIINCH MEKIY CcO00H. A NIEHCTBHTENBHBIC ITTOKA3aTeIH CPaBHHUBAJNCH C
TIPE/ICIBEHO- IOy CTUMBIMU KOHIIGHTPAIMSIMH JUIsi 0OBEKTOB PHIOOX03SIHCTBEHHOTO
Ha3zHa4YeHHs B MI/KyO.1Mm. Pesyibrarsl MCCiieIOBaHMN MPUBENEHBI B TadiIMLAX U
CeTaHbl COOTBETCTBYIOIINE BBIBO/BI O COCTOSIHUM p.J[HECTp U ee MPUTOK Ha Tep-
puropun HIIIT “Tloxinbceki ToBTpu™.
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OIEHKA 5O®EKTUBHOCTH YITPABJIEHUSA BOAHBIM PEXKUMOM
03. SUINYT-KYT'YPIVIA

E. I'onuenko, C. Ky3uuuenko

Ooecckuti I'ocydapcmeennbviii Ikonocuveckuil Yuusepcumem, Yxpauna

OKCIUTyaTalluOHHBIN pexkuM Bogoema SAnmyr-Kyrypnyil 3akimtouaercd B He-
00OXOJMMOCTH HAIlOJHEHHs €T0 K Havajly BEreTallMOHHOTO TEpHOoia 0 OTMETKH
HopMasbHOTO Tofneproro ypous (HITY). 3arem Bogoem, BIUIOTH 710 CEHTSOPS-
OKTSIOps, HaXomuTCs B (paze MpocCTosi, KOTa BO/la, aKKyMYJIMPOBaHHasi B HEM, pac-
XOIyeTCsl B OCHOBHOM Ha HMCIApEHUE, a TAaKXKe Pa3IUYHbIe BUJbI XO35IICTBEHHOTO
BOJIONOTpeOICHHS. DTO IPUBOIUT K YMEHBIICHHIO 00beMa BOJIBI B BOJIOEME U CIIO-
COOCTBYET YBEIMUYCHHUIO €ro MHUHepanu3anuu. B HosOpe-nexalOpe, korna ypoBHH
p. [yHail COOTBETCTBYIOT MEXEHHBIM, POU3BONTCS PEIIAMEHTHBIH cOpOC BOJIBI
U3 03epa B peKy 110 ypoBHs MepTBoro oosema (YMO). Eciu B manpHEHIIIEM YpOBHI
p. AyHait OyayT MOBBIIIATHCS, TO TIPH OTCYTCTBUH JIEAOBBIX SIBICHUH Ha peKe, Mpo-
H3BOJIUTCS 3UMHE — OCEHHEE HATOJIHEHHE BOJOEMA.

3HaueHUE MUHEpPaIU3alUU BOABI B 03€pe HAXOAUTCS B MPSIMON 3aBUCHUMOCTH
0T 00bEMOB HAIOJHCHUS UX CIIA0OMHHEPAN30BAaHHOW TyHACKOHW Bomoi. OmHa-
KO TIOJIsI MAHEpAJN3aliy 10 BOAOEMY OTIMYAIOTCSI OOJBIION HEOTHOPOIHOCTHIO
HE TOJIKO BO BPEMEHH, HO U B MPOCTpaHCTBE. BpeMeHHass HepaBHOMEPHOCTH 00-
YCIIOBIIEHA UCIIAPEHHEM, a TaKK€ MPUTOKOM IMOBEPXHOCTHBIX M I'PYHTOBBIX BOJ
MOBBIIIEHHON MuHepanu3anuu. [IpocTpaHcTBEHHAss HEOAHOPOAHOCTh BO MHOTOM
00yCIIOBJICHA M BEITSHYTOCTBIO BOJIOEMA.

Marepuansl HHTETpHpOBaHHOTO MoHUTOpUHra no mnporpamme TACIS noxa-
3alli, YTO MEepEeMENINBAHNS BOJHBIX MAacC 110 aKBaTOPHM 03€p B TE€UEHHUE rojia He
npoucxoauT. BBuay Gonbioi nporspkeHHOCTH 03. Kyrypny#-Snmyr npu ero Ha-
TIOJTHEHHUN U CpabOTKe 10 BApPHAHTY “aHTH-PEKH,” BOIOEM OKa3bIBACTCS CTPYKTYPH-
POBAHHBIM T10 BEIMYMHE MUHEpAIN3au. Beinenstores: ceBepHast (¢ HanOobIIeH
MHUHEpaJIHu3aIyen ), HeHTpabHas U I0KHas 4acTH 03. Sy, a Taoke 03. Kyrypmyit
(c HanmensbInel MuHepanm3anuei). K coxanennto, npu copoce Boasl B p. yHait
MIPOMCXOINT cpadOTKa, NIABHBIM 00pa3oM, 00beMOB BOAIBI 03. Kyrypiyii u 1oxHON
yactu. HanonHenue BogoeMa cTokoM p. [lyHail Mo BapHaHTy “aHTU-pEKH” Jake
IIPY TOCTaTOYHO BBICOKMX 00BbEMax MPUTOKA HE CO3AI0T YCIOBHM JUIS CyIECTBEH-
HOTO CMEIIEHUS BOJIHBIX Mace M0 JuInHe o3epa. [ToaTomy a7t KauecTBEHHOTO yiTyu-
IIEHUSI MEPOTIPUSTHH 110 BOZOOOMEHY CIEIyeT:

1. TIpow3BomuTh BOZOOOMEH B TEPHO] HAMOJHEHUS U CpabOTKH 00BEMOB
BOJIBI BOJJOEMA I10 CXEME «PEKH», 4 HE KAHTU-PEKU.

VYBean4IHTh MOJIE3HBIH 00BEM 03€pa, TMO0 OCYIIECTBISTh B HEOOXOJUMBIX pa3-
Mepax MOJKauKy BOJbI HACOCHBIMH CTaHIIUAMHU.
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DISPOZITIV ORIGINAL PENTRU DISPERSAREA OZONULUI iN APA

V. Luca, R. Damian, V. Petrescu, B. Luca, A. Damian

Universitatea Tehnica de Constructii Bucuresti, Romania

Ozonul, datoritd proprietatilor sale fizice si chimice, este un puternic agent
oxidant si de aceea se constituie intr-un dezinfectant ideal pentru aer, pentru apa si
pentru alimente. Cu toate ca aceasta proprietate a oxigenului este cunoscutd de mult
timp, de peste o suta de ani, utilizarea lui la scard industriala pentru epurarea apelor
uzate, pentru tratarea apei potabile sau pentru dezinfectarea aerului in spitale si n
spatiile inchise este folosita eficient numai in ultimii 50 de ani. in prezent, pe plan
mondial sunt in functiune aproape 1600 statii de tratare a apei care folosesc ozonul.
Pe primele zece locuri in lume se situeaza Elvetia, Franta, Austria, Germania,
Canada, Olanda, Belgia, Danemarca, Norvegia si Singapore.

Eficienta ozonizarii depinde de modul de introducere a ozonului in apa. Este
necesar ca ozonul si fie dispersat cat mai uniform in masa de apa.

Sistemele clasice pentru introducerea aerului sau a ozonului in masa de apa
folosesc urmatoarele dispozitive: distribuitoare cu tevi perforate, difuzoare cu
discuri sau tuburi din materiale poroase si rotoare mecanice.

In lucrarea de fat, se prezintd un dispozitiv nou si original pentru dispersarea
ozonului 1n apa. Principiul de functionare al acestui dispozitiv este acela al folosirii
ejectoarelor (pompe cu jet). Dispozitivul a fost proiectat si executat de intreprinderea
Radiatoare din Aluminiu (RAAL) Bistrita, in doua variante: cu trei ejectoare
si cu sase ejectoare. Testarea acestui dispozitiv a fost facutd in Laboratorul de
Hidraulica al Universitatii Tehnice de Constructii Bucuresti. Rezultatele cercetarilor
experimentale sunt prezentate tabelar. Instalatia experimentald, in diferite situatii de
functionare, este evidentiata prin fotografii.

WATER SOFTENING AND UTILIZATION OF WASTES OBTAINED AT
POWER STATIONS IN THIS PROCESS

Natalia Ocopnaia, A. Maftuleac

International Free University of Moldova
Institute of Chemistry of Moldovan Academy of Sciences

Substantial amounts of solid wastes that pollute the environment are obtained at
Thermal Power Station in result of water chemical softening. Suffice it to say, that
only at Chisinau Power Station 2 there have accumulated around 40.000 tons of
such wastes covering an area of 3.6 ha. In our opinion, the problem called forth by
these wastes can be solved by their utilization in the national economy.

The chemical and granulometric composition, the physical-chemical properties
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of wastes have been studied, as well as the possibilities for their utilization. It has
been established that after eliminating the water (40-50% of the initial mass), the
remaining material contains the following chemical compounds: CaCO, 77.3-
86.8; Mg(OH), 3.6-9.5; Fe(OH), 1.7-6.8; SiO, 2.7-7.5 %. In the mixture there are
fractions with such dispersion values: 500-1400 dm™" about 5-25%, and over 1600
dm™ 75-95%, respectively.

By means of thermal derivatography and Roentgen analysis, it has been
established that a number of chemical transformations occur in the investigated
waste upon heating: at 230°C, Fe(OH), partially loses water, turning into y-FeOOH;
in the 340-410° and 600-850° C there occurs the dehydratation of magnesium hydro-
oxide and, respectively, the decomposition of calcium carbonate along with CO,
isolation. At higher temperatures (>900°C), calcium silicate is obtained.

In result of conducted research technologies for utilization of wastes obtained
in the process of water softening at power stations have been elaborated. They
consist of obtaining some new building materials, such as dry mixtures for finishing,
mortars for erecting the walls of buildings, artificial decorative stones etc.

Also, a technology for in-flux drying of raw materials and for obtaining
dry mixtures that can be used in the construction industry has been proposed, a
technology that considerably raises labor productivity. Technical specifications for
the sediment utilized as raw material have been elaborated and confirmed. They have
also been coordinated with Republic of Moldova’s Power Engineering Ministry and
registered at the National Institute of Standardization and Metrology.

This using the waste of power engineering it is possible not only to diminish
the impact of human activity upon environment but also to obtain some economic
effect.

ADSORPTION OF HUMIC SUBSTANCES FROM WATER ON MINERAL
ADSORBENTS

A. Maftuleac, T. Lupascu
Institute of Chemistry of Moldavian Academy of Sciences

The urban area (towns, cities) is currently supplied with river water, the later
being preliminarily subjected to special treatment which includes various procedures,
one of them being chlorination.

However the river water contains substantial quantities of humic substances
which, when reacting with chlorine, form toxic compounds known as halomethanes.
Thus, an important problem for this domain is the elaboration of technologies that
would allow for the maximum removal of humic substances and other organic
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compounds from water prior to its treatment. For this purpose, various active
filtering materials, mineral adsorbents included, are being tested.

This paper contains the results of fulvic acids (FA) and humic acids (HA)
adsorption investigation on various mineral adsorbents, such as montmorillonites,
trepel, diatomites, aluminum oxides. It has been established that these adsorbents
remove the humic substances from water rather effectively, without educing
compounds that might affect the water quality.

The investigation of FA and HA interaction with mineral adsorbents has
revealed that it occurs in result of various mechanisms: hydrogen bonds formation,
complexation, Van der Waals interaction, each of them having its share depending
on physical-chemical conditions of the process. For instance, adsorption of FA and
HA on montmorillonite occurs due to the formation of hydrogen bonds between
unionized carboxile groups of acids and accessible exchange cations from the
adsorbent’s surface.

The formation of complex compounds is, however, the result of ionized carboxile
groups interaction, as well as of neighboring carbonile groups of humic substances
with basic hydroxile groups from the lateral faces (sides) of montmorillonite
particles. The value of humic substances adsorption is highly dependent on pH, this
being explained by the existence of a mobile balance (equilibrium) of processes
(dissociation, complexation, influence of some electric phenomena) with reverse
tendencies generated by the diverse nature and behavior of functional groups
belonging to the components of the adsorption system.

MOHMTOPUHIOBBIE HCCJIEJJOBAHUS COCTABA MOPCKOM
BOJBI OT YCThA AYHAA 10 JHECTPOBCKOTI'O JIUMAHA

N. MakoBenkas', B. Hukyaun', C. Kakapan3a®

'00eccxuii Hayuonanvuviti Ynueepcumem, Yxpauna
’Tocyoapcmeennoe Pecuonanvnoe I'eonozuueckoe Ipeonpusmue
“Ilpuuepno-mopeeonoeus” Odecca, Yxpauna

[Tpo6sr Mopckoit Boxbsl oToupanuchk ¢ 6opra HUC «Crnpyr» B naBa 3tama — B
aBrycre u nexaope 1997 r. ITpo6GooTOop MpOBOAMIICS HA pa3jiMdYHbIC BUIBI aHa-
JIMTHYIECKUX ONPEISIICHNH U3 TMPHUITOBEPXHOCTHOTO (1,0 M OT MOBEPXHOCTH) U U3
npugoHHOrO (1,0 M BBIIIE THA) CIOEB.

JlaboparopHbIe HccnenOBaHMS BBHITOTHITUCH KaK B CTAIIMOHAPHBIX YCIIOBHSIX,
Tak 1 Ha O0opTy cynHa. V3ydeHne oOpas3ioB MOPCKOM BOIIBI POBOIIIOCH B CEPTH-
¢unmpoBannoit madoparopuu [I'PI'TI «IIpuaepHomopreonorus». KoHTpoins XuMu-
YECKHUX aHAJIM30B OCYIIECTRIIICS B Tabopatopun YkpHI[OM.
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Bcro rccienyemMyro akBaTOPHIO MOKHO YCIIOBHO pa3/ieNTh HA TPH YacTH: paii-
oH nenbThl JlyHast, B3Mopbe Mexaypeubs yHait — JlHecTp u B3mopbe [HecTpoB-
CKOTO JIFIMaHa.

AHaM3 MOMYyYEeHHBIX JaHHBIX MOKAa3aJl, YTO /IS MEPBOTO paliloHA B MOPCKOH
BOJIC B 3UMHUI ITepHOI HAOMIOMAIOTCS TPAKTHUECKHA OJMHAKOBBIC KOHIICHTPAIIUI
CITAB, nomu- u oprodocdaroB, HEPTEYTIICBOAOPOAOB, (PEHOIOB, HUTPATOB, HU-
TPUTOB, aMMOHUMHOTO a30Ta. B neTHMiI mepuom B 3TOH Ke YacTH COJIepIKAHUE
NO-,, CIIAB, oprooc(haroB HECKOIBKO TOBBIIIAETCSA, a KoHIeHTparms NH', n
(heHOITOB TOHIKACTCS, TIPH CTAOMITHFHBIX KOHIICHTPAIUAX OCTAIBHBIX COSTUHECHUH.

Bo Bropom paiione B 3uMHUI mepuon (eHomsl, HedTeyrmeBomopoasl u SiO,
TPaKTHYECKH He 0OHapykenbl, a conepxanus NO™,, CITAB u oprodocdaros mo-
CTaTOYHO HHU3KWE. B NeTHHI mepron KOHIICHTPAIUH HCCIEAYeMBIX AIIEMEHTOB
MIPAKTUIECKH HE MEHSIOTCS.

B tperbem paiioHe u B 3MMHUH, U B JICTHUI MEPUO/ KapTUHA paCTIPECICHUS
HCCIIEyeMbIX COSIMHEHUH aHaJIOTHYHA TaKOBOM JIJISt TIPEBIAYIIEro paiioHa.

B pesynbraTte mpoBeICHHBIX NCCIIEIOBAHAN YCTAHOBICHO, UTO COACPIKaHUE TIe-
CTHIIMAIOB JIETOM B MOPCKOH BOJIE 3HAYUTENBHO BBIIIE, YeM 3UMOH. DTO, BEPOSTHO,
TTPOUCXOMHUT 32 CUET MX IUIOMIAHOTO CMEIBA C OEPEroB M POBECHNS HHTCHCUBHBIX
arpoOXHMHUYECKUX MeponpusTuid. [IoBBIIIEHHOE CconmepKaHWe TPAKTHYSCKH BCEX
OTIpeIeTIIEMbIX COEIMHEHNM B MOPCKOM BOJIE TIPUYPOUECHBI K aBaHaenbTe p./lyHaii.

ELECTROACTIVE WATER AS FACTOR OF STIMULATION OF
PHYSIOLOGICAL PROCESSES OF CROPS

S. Maslobrod, L. Corlateanu*, A. Ganea*

Institute of Genetics, Academy of Sciences of Moldova
*Centre for Plant Genetic Resources of Moldova, Academy of Sciences of Moldova

The influence of the running electroactive water (EAW), the fractions of
anolyte, catolyte and their mixtures was studied on seed germination rate and plant
productivity. The stimulating effect (by 20-60%) was shown of all the fractions was
shown in dependence on a genotype, exposition of EAW-treatment (optimal 10-14
minutes) and exposition of seed soaking in EAW (optimal 1,0 — 1,5 hours). Anolyte
stimulates seedling appearance of wheat, maize and soybean seeds, the mixture of
anolyte and catolyte stimulates germination of sunflower seeds. The germination
rate increases when anolyte is used for maize, catolyte — for barley and wheat, their
mixture — for wheat and maize. Anolyte increases germination (up to 80%) in seeds
with low initial germination (maize and soybean) and has bactericidal effect.

Catolyte (increase by 7-10% in comparasion with the control) has the best
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stimulating effect in seeds of sugar beet and barley, anolyte was moustly effective
in barley seeds (increase by 20%) and with a mixture of anolyte and catolyte.
Moldstim, the growth regulator, did not show any advantage in comparison with
electroactive water. The joint effect of EAW and Moldstim increases stimulation
of germination. The similar effect is observed during the analysis of coleoptile and
seedling rootlet length grown from these seeds. It was shown in seeds of soybean
that in field (seed weight per plant) the greatest performance was obtained in
plants from the soybean seeds treated with: 1) the mixture of anolyte with catolyte
(increase by 30%); 2) 0,01% of Moldstim (increase by 30%) and 3) the sum-total
effect of the 1 and 2 factors (increase by 40%).

TOKCHUHBI BOJIOPOCJEN U ®AKTOPBI, ONIPEJIEJISIOIIAE
NOCTYIIVIEHUE UX B CPEAY

JI. Cupenko
Hnemumym I'uopobuonocuu HAH Yrpaunel, Kues

CrocoGHOCTE K CHHTE3Y KIIETKAMH BOIOPOCIIEH psija ONOIOTHYECKN AKTHBHBIX
COCIMHEHHUH YCTaHOBJIEHA JOCTAaTOYHO AaBHO. Cpean MPOAYIICHTOB allbTOTOKCHHOB
BakHOE MecTo 3aHnMaroT Cyanophyta (Cyanobacteria). Cucok OpraHu3MOB, CIIO-
COOHBIX TPOAYIIUPOBATH TOKCHIESCKHIE BEIIECTBA, B MUPOBOW MPAKTHUKE BKIFOUACT
6omnee 50 BumoB. Hambosee mosHbIe CBEICHUS 11O BOIOPOCIISIM-TIPOAYIIEHTAM TOK-
cunoB npeactasiiensl H.B. Konapareeroit m O.B.KoBanenko B marepuanax “Kpar-
KOTO ONPEISIIUTENS BUIOB TOKCHYECKUX CHHE3EIeHBIX Boopocieit” (1975). B mo-
ClIeyroIIre rofapl HHGOpMAIUs 1Mo OMOIOTHYeCKH akTUBHBIM BemiecTBaM (BAB)
Bojopocieit mononHsnachk (I'ypun, Axruxun, 1981; Kpusomeii, 1999; Anpsimko,
Hexopomres, 2000, 2004). TIpoBeneH aHaIU3 MMEIOIIMXCS MaTepUaIOB, a TaKKe
MTOJITOTOBJICH TIEPEYEHb ONOJOTHYECKN aKTHBHBIX M TOKCHYHBIX BEIIECTB, BBIICIS-
€MBIX B BOJY BOJOPOCIISIMH.

IIpencraBnenbl  pe3yabTarhl SKCIEPUMEHTAIBHBIX —HccienoBanuid  2000-
2004 TT. 10 TMHAMUKE CONEP)KaHUS B IPUPOTHON BOJE MUKPOIIMCTHHA, KaK OJHO-
ro U3 Hanboiee CHIBHBIX U PACIPOCTPAHCHHBIX T€MaTOTOKCHHOB BOIOPOCIEBOTO
npoucxokaeHuss. OOCyKIar0TCsl (GaKTOPbI, COCOOCTBYIONIUE YBEIUYCHHUIO BHY-
TPUKJIETOYHOTO CHHTE3a U M3MECHEHUIO KOHIICHTPALINN MUKPOLIUCTHHA B BOAE. JTO
COOTHOIIICHHE BOIOPOCIEH Pa3IUIHOTO CHCTEMAaTHYECKOTO COCTaBa, (PH3HONOTH-
YEeCKOe COCTOSIHHE KIIETOK, pH BOIHOI Cpebl, peXKIM OCBEIICHHUS U CIIEKTPATBHBII
COCTaB CBETOBOT'O IMIOTOKA, HATMYHE THAPABIMYSCKUX yAaPOB MIPU TIEPEKadKe BOJIBI
C BOJOPOCIISIMH 1 TIPOXOXKACHHUH TTOCIIETHUX Yepe3 TuapoTypOounsl. B memom, BAB
OTHOCST K YHCITy BOKHBIX (haKTOPOB (HOPMHUPOBAHUS KAUYSCTBA HE TOIBKO TPUPOI-
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HBIX BOJI, HO U JIeueOHbIX Ipsizeil. B Moib3y 3TOro CBHACTENBCTBYET XIOPODUILIH-
HBIH MMOKa3arenb GUTOMHKPOOEHTOCA M (PUTOTUTAHKTOHA.

XPOM B TPUPOAHBIX BOJAX 1 BOSMOKHOCTH EI'O YIAJIEHUA
BUOJOTMYECKUMHU METOJAMU

N. Meabhuk, O. OabxoBuy, T. [lapmukoBa

Kuesckuii Hayuonanvhoiti Ynueepcumem umenu T.1lleeuenxo, Yxkpauna

TspKenmble METauTbl OTHOCATCSI K YHCITY ITOCTOSTHHBIX KOMITOHEHTOB ITPHPOJI-
HBIX BOA. Jl0 ompeneneHHBIX KOHIICHTPAINK OHU BBIITOIHSIOT B (PH3HOIOTHIECKUX
mporeccax (pyHKIIHIO MHUKPOAJIEMEHTOB. [Ipi KOHIIEHTpaHsAX BEIIIE YPOBHS Mpe-
JIENTBHO JIOITYyCTUMBIX, TIPOSIBIISCTCS (PAKTOP MX TOKCHIHOCTH. Kak M3BECTHO, XpOM
B BOJIC HAXOAUTCS B BUJE DIEMEHTAPHOTO 3-BaJICHTHOTO W TOKCHYHOTO 6-BaJICHT-
HOro. MI3BeCTHO, 4TO MaKCHMallbHasI KOHIICHTPALUS XpoMa ISl TOBEPXHOCTHBIX U
[OA3EMHBIX BOJ IMTHEBOIO HasHadeHus cocrapiseT 0,112 mr/am’. B Mecrax xpo-
MHUTOBBIX PYIHHKOB A cOpOca MPOMBIIIICHHBIX CTOYHBIX BOJ KOHIICHTPALUS B BOJE
TOKCHYECKOTO XpOMa CYIIECTBEHHO ITOBBIIIACTCS, YTO CBUICTENECTBYET O HEOOX0-
JUMOCTH €T0 yIOaleHHs U3 BOTHOH cpensl. ECTh 0CHOBaHMS monararh, 9TO ATOMY
MOXKET CIIOCOOCTBOBATh OHoornaeckuii paxrop. s xpoma xapakTepeH BEICOKUI
ko3 dunuent Hakortenus (KH) B Omomacce BomHbIX pactenuit (Hampumep, KH
koneOneTcst it TrankroHa ot 10000 o 26000). TTosToMy 1ienbio Hallel padoThl
OBLT TOIOOP HanboJIee MEPCIIEKTUBHBIX BBICIIMX BOJHBIX PACTEHUN-MaKpO(HUTOB,
KOTOPBIE MOTIIX OBI HCIIOIH30BAThCA IS YIAICHUS XPOMa U3 BOMBI.

HUccrenoBansl 8 BUIOB BOAHBIX PACTEHUS U3 PA3ITMIHBIX IKOJIOTHUECKUAX TPYTIIL:
u3 miekcTopuToB — Boibhus 6eckoprenas (Wolfia arrhiza (L.) Horkel ex Wimm.),
criuposena MHorokopHeBas (Spirodela polyrrhiza (L.) Schleid.), pscka maneHbkast
u Tpexboposzmauaras (Lemna minor (L.), L. trisulca (L.)); u3 ruaaropuToB — 310751
kananckas (Elodea Canadensis Michz.), Bomokpac oOsikHOBeHHBIN (Hydrocharis
morsus-ranae (L.)), paect npon3enHoaucTHBIN (Potamogeton perfoliatus (L.)), po-
roMMCTHUK TeMHo-3esieHbIi (Ceratophyllum demersum (L.)). Coneprxanue xpoma
B PacTEHUSIX ONpPEJSIUIN Ha aTOMHO-afcopOmnoHHoM criekrpodortomerpe C115-
MI.

YcranoBieHo, uTo 1o ypoBHio HakoruieHus Cr (VI) pacTeHus pacronararoTcst
B Takoi mocienoBarenbHOcTH: Ceratophyllum demersum > Elodea canadensis >
Potamogeton perfoliatus > Lemna trisulca > Spirodela polyrrhiza > Wolfia arrhiza
> Hydrocharis morsus-ranae > Lemna minor. Han6osee ycToOHYNBBIMH U3 TUIEHCTO-
(uToB ObLIA CIMPOJIEIIIA ¥ BOJIB(USI.
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INOBEPXHOCTHO-AKTUBHBIE BEHIECTBA B BOJAE U UX BIIUAHUE
HA KM3HEJESTEJIBHOCTH BOJIOPOCJIEN

T. Mapmuxosa, K. IllepéaTiok

Kuescxuit Hayuonanvuviti Yuusepcumem umenu Tapaca Lllesuenxo, Ykpauna

CoxpaHeHHe YUCTOTHI MPHUPOIHBIX BOJ TPEOyeT 3HAYUTEIBHBIX (PMHAHCOBBIX
BIIOKCHUI M S(Q(QEKTUBHBIX TEXHOJOIMH, KaK BOJOIOATOTOBKH, TaK M OYUCTKU
CTOUHBIX BOJ. DTH 33/1a41 B IOJTHOM 00BEME 3aUacTyl0 HE PEaTU3yIOTCs [0 Pa3HbIM
npuunHaM. OHON U3 HUX SIBISETCS OTCYTCTBHE aHAJIM3a COBPEMEHHBIX HCIIOJb-
3yeMBIX TEXHOJOTHH B YCJOBHSIX OrPaHHUYCHHUS MOCTYIUICHHSI HOBOW 3apyOeHON
nHpopmarmu. [ToModb B 3TOM A1 MaJOBOIHBIX pailOHOB M TPAHCTPAHUYHBIX BO-
THBIX 00BEKTOB, C OHOIN CTOPOHBI, MOXKET CO3JJaHNE SIMHBIX HAYIHBIX IPOTPAMM,
0000IIAIONTIX PE3yABTATHI MPAKTHYECKOTO OCYIIECTBICHU KOMIUIEKCA COBPEMEH-
HBIX TEXHOJIOTUH.

C npyroil CTOpOHBI, HEOOXOIOMMa pacHIm(PpPOBKa MEXaHU3MOB ITOBEICHHS
OCHOBHBIX 3arpsi3HUTENEH B BOAE B PA3IMUYHBIX YCJIOBUAX C MO3MLMHA SKOJOTH-
4ecKoil XuMuu. PaboTel B 3TOM HAIPABICHUU MBI IIPOBOIUM C yYUETOM BIUSHUS
XMMHUYECKUX COEIMHEHHH ¢ oBepXHOCTHOI aktuBHOCTHIO (ITAB). Kak mu3BectHo,
MOCJIEIHUE C KaX/IbIM IOJIOM BCE IUPE UCTIONIB3YIOTCS B IPOMBIIIJIEHHOCTH, CEllb-
CKOM XO3SIiiCTBE M OBITY, B OOJIBIIIOM KOJIMYECTBE ITOCTYMAIOT B BOJOEMBI CO CTOY-
HbIMHU BogaMu. [IpoBefieHHBIE UCCIIeIOBAaHUS CBUACTEIBCTRYIOT, UTO TPAJUIIMOHHO
HCIOJIb3YeMbIC METO/IbI KOHTPOJIs AeicTBrst [IAB ruipoOHOHTOB 1 KaueCTBO BOIBI
Ha (PUKCHPOBAHHOM OMOJIOTHYECKOM MarepHrasie Hed(PEKTUBHBI U TPEOYIOT MHOTO
BpEMEHHU Ha MUKPOCKOITMYIECKYI0 00paboTKy Mpo0, He naBas 4eTKoro orBera. J{ist
3¢ exTHBHON pabOTHI ¢ JKUBBIM MaTepHaIoOM U ONEPATUBHOTO HEPa3pyIIAoIIETo
KIJIETKH KOHTPOJISI HaMHU OBLTH TIO00OpaHbl B anpoONPOBaHEI HOBBIC allllapaTypHBIS
METONBI KOHTPOIIS COCTOSTHHS BOAOPOCIEH-OMOMHANKATOPOB KadyecTBa BOIBL B
YHUCJIO METOJIOB BXOJMIIA JIa3€pHasi KOPPEJSALIMOHHO-IOIIIEPOBCKAsl CIEKTPOCKOIHS
TTOABMYKHBIX KJIETOK, KOPOTKOBOJTHOBOYACTOTHAS ANDIIEKTPOMETPHUST 0COOEHHOCTEN
THJpaTaliy KJIEeTOK-HHIUKATOpOoB, tuddepenimanshas ¢pimyopomerpus. s cpas-
HEeHUs1 OBbUI NIPUMEHEH KOMIUIEKC OOILIENPUHSTBHIX THAPOOHOIOrNYECKUX, OHMOXH-
MUYECKHX U JTIOMUHECIIEHTHO-MUKPOCKOIMUUECKUX METO10B. OIEHKE MOTYYEHHBIX
PE3yNbTaToB, a TAKXKE U3JI0KECHUIO COOTBETCTBYIOIINX PEKOMEHIAINN U TOCBAIICH
HAaIll JOKJa.
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XUMHUYECKHA COCTAB MOA3EMHBIX BOJI HECUYAHBIX
MACCHUBOB 3AITAJTHOT'O KA3BAXCTAHA

M. Capmyanaesa, I. Munxkanosa, T. CepoBa

Pecnyonuxa Kazaxcman, Kaszaxcxuii Hayuonanomwiil Yruusepcumem
um. Ano-@apabu, Armama

3amaHbiil KazaxcraH HCIIBITBIBAET OCTPYIO HEOOXOMMOCTh B TIPECHOM TIHThE-
BOIi BOJIE, @ TOBEPXHOCTHBIX BOJ HEMHOTO, ¥ OHH HE MOTYT B ITIOJIHOI Mepe 00e-
CIIEYNTb HACEIECHUE MUTHEBOI BOJON. A Ha MOIyOCTpOBE MaHIBICTay OTCYTCTBYIOT
MTOBEPXHOCTHBIE BOJIBI.

PaccmarpuBaemble necyaHble MacCUBBI HAXOAATCS Ha MbIce [lecuaHoM omHO-
MMEHHEBIH, B HEMOCPEICTBEHHOM Or30cTH K KaciuiickoMy MOpFO, Ha TIOITyOCTPOBE
Bysaun - Ke3puikymcknii, Ha miato Yerropt (Camcknii), a Takxe Cayckan-backy-
nyk u Troecy - BHyTpu KOHTHHEeHTa. Ha OOJbIIMHCTBE M3 HUX pa3BelaHbl MECTO-
PpOXIeHNs TPECHBIX Moa3eMHBIX Boj: CayckaH 1 Troecy HaXOnATCs B 9KCILTyaTallun
6onee 30 sret, Kp3buikymckoe - 6onee 25 net. Ha mpice [lecqanom ot6op moazem-
HBIX BOJ] M3 XBAJIBIHCKHX ITECKOB BeJicst Ooiee 20 JietT, B HacTosiIee BpeMs BOj103a-
60p 3aKoHCepBUpPOBaH. OCTAIBHBIC MECTOPOXK/ICHNS HE HCIOJIB3YIOTCS.

Ha cucreme STATGRAF 6bu1n 06paboTaHbl Bce JaHHbBIE IO XUMUYECKOMY CO-
CTaBy MOA3EMHBIX BOJ K Haydally dKcIlTyaranuu mMectopoxaenuil Cayckan, backy-
ayk, Troecy, Kemsbiikym, Cam u uepes 10, 20 u 30 seT no 3KCITyaTUPYHOIIUMCS
Boj03a00pam Cayckan u Troecy, Tie HMencst B J0CTaTOYHOM KOJTMYECTBE MaTepHall.
YcraHOBIIGHO cileayroliee: IIaBHbIE MOHBI, ()OPMHUPYIOIINE XUMH3M ITOI3EMHBIX
BOJI /IO HauaJla HKCILTyaTallluy, T.e. IO HapyLIICHHUs €CTECTBEHHOTO COCTOSHUS MO~
3EMHBIX BOJI, pa3JIHYHBbI.

Ha mectopoxnennn CayckaH 3TO THAPOKapOOHAT-HOH, Ha MECTOPOXKICHUN
Backynyk - cynbgar- n kansIui-nonsl, Ha Troecy - XJI0p- U HaTpHH-HOHbI, Ha KbI-
3BUIKYMaXx - XJIOp- U MarHuii-uoHsl, Ha Came - XJI0p- ¥ MarHuii-uoHsl. B nponecce
SKCIUTyaTalluy POJIb BAXKHEHIINX HOHOB MeHseTcs: uepe3 10 et skcIutyatanyuu Ha
Troecy OCHOBHBIMU HOHAMU OCTAIOTCS XJIOP- U HATPHUH-UOHBL, a uepe3 20 et Tako-
BBIMHU CTaHOBSATCSI MarHWi- u cynbdar-uonsl. Ha Cayckane yepes 20 seT skcrury-
araiyy poJib THAPOKapOOHAT-HOHA YMEHBIINIACh, OCHOBHBIMH JIOMHHUPYIOIIMMHI
MOHAMH CTAHOBSITCS HATPUH- U CyIb(aT-HOHBI.

Ha ocHoBe pe3ynbTaTroB UCCIETOBAHUS CAENAHO 3aKIIOYEHUE: NCTOUHUKAMHU
MTUTAHUSI TTIOJI3EMHBIX BOJI MIECYAHBIX MACCHBOB SIBIISIFOTCSI aTMOC(EpHBIE OCANKH 1
KOH/ICHCAIMOHHBIE BOJbI, 0COOCHHO B paliOHaX, PacIiOI0KEHHBIX B HETTOCPEICTBEH-
Holt 6mm3octyu k Kacnimiickomy mopro. Kpome Toro, Ha ygacTkax MeCTOPOXKICHUMH,
IJI€ U30JIALUS OT HIDKENIEeXKAIINX BOJAOHOCHBIX TOJI HAPYIIEHA WM OTCYTCTBYET,
HaOJII0/IaeTCs OATOK MMOJ3EMHBIX BOJ M3 HHX, KOTOPBIM YCHIIMBAEeTCs B Ipolecce
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OKCILTyaTalluu U CKa3bIBACTCA Ha d)OpMI/IpOBaHI/II/I XUMHUYCCKOTO CoCTaBa IMOJA3EM-
HBIX BOJI II€CYAaHBIX MaCCHUBOB.

JAUOKCHUJ XJIOPA: ACHEKTBI IPUMEHEHHMA B TEXHOJIOTI'MAX
BOAOIIOATOTOBKHA

H. erpenko, A. MokHeHKO

Tocyoapcmeennoe Ipeonpusmue Yipaunckuu Hayuno-Hccreoosamenvckuil M-
cmumym Meouyunwt Tpancnopma Munucmepcmea 30pasooxpanenus Yxpauns,
Ooecca

OnuneMudeckas 6e30MacHOCTh MUTHEBOI BOMBI U YKPaWHBI U IPYTUX CTPaH
ITOCTCOBETCKOTO ITPOCTPAHCTBA IO HACTOSIIETO BPEMEHH SBIISICTCS CIIOKHOHM U aK-
TyaJIbHOM TipoOiemMoid. [TonTBepikIeHuEM ATOTO SBJISCTCS MOCTOSHHAS PErUcTpa-
U BCTIBIIIEK «BOIHO-00YCIIOBICHHBIX» HH(MEKINI (POTaBUPYCHOH, remaTura A,
ap.). Jarraas cutyarms 000CTpSeTCS TeM, YTO CYIIECTBYIONINHE TEXHOIOTHH BOIO-
OYHUCTKH, BKJIFOYAs XJIOpHpoBaHue, Hed(DPEeKTUBHBI B OTHOIICHHE HanboJiee orac-
HBIX KOHTaMHHAHTOB ITUTHEBOM BOJBI, BKIFOUAs XJIOPPEIUCTEHTHYIO MUKPOQIOPY,
BHUPYCHI, IPOCTEUIITHE.

AHanM3 JaHHBIX JTUTEPATYPHl H PE3yAbTaThl COOCTBEHHBIX HCCICIOBAHHNA T10-
3BOJIMIJIM HAM TIPUITH K YOSKICHHIO, 9TO CPEICTBOM Pa3yMHOH aIbTepHATUBBI XJI0-
py mipu 00e33apaXKMBaHUU MTUTHEBOI BOMIBI SBISIETCSA TUOKCH XJI0pa. B pa3BUTHIX
CTpaHax 3To cpencTBo mociennue 30 JeT yCnenrHo BHeAPIeTCs Kak B TEXHOJIOTHH
BOJIOTIOJITOTOBKH, TaK M B APYTHX OTPACISIX IPOMBIIUICHHOCTH.

[IpuHIIMNIIATPHO Ba)KHBIE ACTICKTHI MPUMEHEHHUS THOKCHIA XJIOpa B TEXHO-
JIOTUSIX  BOAOMIOATOTOBKM CIEIYIOITHe: a) OMOJOTHYECKH — JaHHOE CPEICTBO
SIBIISICTCSI MOIIHBIM OWOIMIHBIM areHTOM, OKa3BIBAIOMIMM BBICOKOI((HEKTHBHOE
o0e33apakuBaHMUe BOIBI, 3arPS3HEHHON PAa3TUYIHBIMA MHKPOOPTaHU3MaMH, BHU-
pycamu, IIPOCTEHIINMHI, MIKPOBOAOPOCIISIMH, TUIECHEBBIMU TPUOAMH, B IIHPOKOM
nmuanazone pH Boabl (6-9); 3TOT acnekT BKJIIOYACT TaKOE XapaKTEPHOE MPEUMY-
IECTBO JUOKCHA XJIOpa, KaK ycIenrHas 6oproa ¢ OMOTUIEHKaMU M MUKPOOHBIMH
oOpacTaHMsIMH B CHCTEMaX BOJOIPOBOJIHON M TEXHOJIOTHUECKOW BOJIBI; O) TOKCH-
KOJIOTHUYECKUI — 0€30MMacHOCTh THOKCHAA XJIOpa U €T0 IPOU3BOIHBIX (XJIOPHUTA U
XJIOpara) JiIs MOTPEOUTENCH; B) TEXHOIOTHUSCKUN — JAHOKCH XJopa 3P PeKTHBeH
KaK CPEeNCTBO 00e33apakhBaHMs Ha BCEX CTATUSAX OUYMCTKH BOIBI (ITPEIOKUCICHUE
HCXOITHOM BOJIBI, TIOCTOOE33apakMBaHKEe BOJBI TIOCIE (PHIBTPOB, BTOPUIHOE 00e3-
3apakMBaHME BOJBI MIEPE]I IMOJa4uei B BOMOPA3BOIAIILYIO CETh); T) SKOJOTHUYCCKUI
— 0€30MacHOCTD ISt OKPYKAIOIICH Cpebl IIPH 00e33apakMBaHUM JUOKCHIOM XJI0-
pa CTOYHBIX BOJI, TAK KaK XJIOPUTHI BOCCTAHABIMBAIOTCS JI0 XJIOPUIOB.
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ITonpoOHbBIN aHaTU3 BCeX yKa3aHHBIX ACMEKTOB M3JI0KEH B MOHOTpaduu «JIn-
OKCHJI XJIOpA: aCTIeKTHl IPUMEHEHHUS B TEXHOJOTHSIX BOTOTIOATOTOBKID.

MOHUTOPHUHI' KAYECTBA BO/JbI JIEHUEBHO-IIJIABATEJIBHBIX
BACCEMHOB KAK BAKHAS SKOJIOI'O-TUT' MEHUYECKAS
IMPOBJIEMA

A. Moxuenko, C. Hukosenko, JI. CosiomoBa

Vrpaunckuii Hayuno-ucciedosamenscrkuti Uncmumym Meouyunckotl Peabuiu-
mayuu u Kypopmonoeuu Munucmepcmea 30pasooxpanenus Yxpaunwl, I. Odecca

JleueOHO-IIJ1aBaTeNbHBIE 0ACCEHHEI, SBIISISICH OOBEKTOM KOJIJIEKTHBHOTIO I10JIb-
30BaHMA, HY)KJAIOTCA B PEaNTn3aliil HEIOCTHON CHCTEMBI MPOIIAKTHKN HH(EK-
LMOHHBIX 3a0o0jeBaHuii. Boma Kak OCHOBHOH HCTOYHUK HH(DHIMPOBAHHS IPHU-
HUMAOIIUX TPOLEAYPHl, MOXET ObITh KOHTAMHHHPOBaHA BUPyCaMH, aMebaMu,
CHHETHOMHOMN MaJIOYKOH, SHTEPOKOKKAMH, aepmaroduramu, ap. B cBsi3u ¢ 3TuM,
a/IeKBaTHBII MOHUTOPHHT Ka4eCTBA BOJIBI 0ACCEHHOB B TUHAMUKE UX SKCILTyaTaI[lH
nMeeT 0Co0yI0 3HAYMMOCTh KakK (DaKTOp COXPAaHCHHS M YKPETUICHHUS 37J0POBbS JIUII,
HAXOSIIUXCS Ha 030OPOBJICHUN U CAHATOPHO -KyPOPTHOM JICUCHHH.

Kak m3BecTHO, KauecTBO BOIBI B OacceifHe ompenenseTcss TpeMs TECHO B3a-
MMOCBSI3aHHBIMH (haKTOpaMHU: Ka4eCTBOM HCXOIHOW BOABI, AaHTPOIIOTEHHOHN Ha-
Ipy3KOil ¥ KpaTHOCTBIO oOMeHa. B cBs3M ¢ 3TWM, OCHOBHBIMH BEKTOPaMHU MOHU-
TOPHMHTA Ka4eCTBa BOJBI JIEUEOHO-TIIABATENLHBIX 0ACCEWHOB SIBISIFOTCS: &) OKOJIO-
TO-TUTUEHUYECKUI - KOHTPOJb COOTBETCTBHSI Ka4eCTBA MOCTYTAIONIeH B OacceiiH
BOJBI TPEOOBAHUSAM COOTBETCTBYIOIIMX HOPMATHUBHBIX JIOKYMEHTOB Ha MUTHEBYIO
1 MHHEPAJIHHYIO BOIY B COOTBETCTBYIOIINE PETIIAMEHTHUPYEMBIE CPOKH; 0) OpraHu-
3alIMOHHBIA — KOHTPOJIb ONITUMAIIFHOCTH KOJTMYECTBA MOCETUTENEH; B) CAHUTAPHO-
TEXHUYECKHUH - KOHTPOJIb a/IeKBaTHOCTH BOJI0OOMEHA.

B mpoGneme o6e33apaxiBaHus BOJBI JIEU€OHO-TIIABATEIbHBIX 0ACCEHHOB J0JI-
JKEH JIOMMHHPOBATh AndhepeHInpoBaHHbIi moaxon. Kak nokaszaiam ucciienoBaHus,
9KCIUTyaTarus 0acCeMHOB IUIOMAALI0 15 M?, K KAKOBBIM OTHOCHTCS OOJBIIMHCTBO
OacceitHOB JUIsl OTITyCKa JIeueOHBIX MPOLIEIYD, LieJiecoo0pasHa B IPOTOYHOM PEKIME
0e3 o0e33apaxxuBaHus. DTO MPEIosaraeT TIaTeabHOe COOMIONEHHEe KaK MOHHUTO-
PHHTa KaueCcTBa BOJBI, TAK M 00ECIICUCHHUS TAKOTO KadecTBa. TaKoi moaxon 0COOeHHO
BOXEH B TEX CIIy4asiX, KOIJa OCHOBHBIM 0aJbHEOJIOrHYeCKUM (DaKTOPOM SIBIISFOTCS
MHUHEPAJIbHBIE, B TOM YHCIIE JIeueOHBIE BOABI, KOTOPBIE, COITAaCHO TpeOOBaHMIA COOT-
BETCTBYIOIIEH €BPOTIEHCKON TUPEKTHUBEI, 00e33apayKUBAHHIO HE TTOJIEKAT.

VY4uuThIBasg BaXHOCTh JAHHOW MPOOIEMBI, MPEACTABISACTCS NMPUHIHUITHAIBHO
Ba)XHBIM KOHCTAaTHPOBAaTh HEOOXOANMOCTB MTPOBEIEHISI KOMIUIEKCHBIX HCCIIE0Ba-
HUH 1 pa3paboOTKH HAa UX OCHOBE COOTBETCTBYIOIIETO HOPMATUBHOTO TOKYMEHTA.
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OINPEJIEJIEHUE PAIIMOHAJBHBIX YCJIOBUI
HNPEJABAPUTEJIBHOI'O OKUCJIEHUSA ITAB B TIPOLHECCAX
BUOCOPBIIMOHHOM OYUCTKHA BO/JIbI

JI.HeBunnasi, H.Kinmenko, A.CuHeJIbHUKOBA

Hucmumym Konnouonoi Xumuu u Xumuu Boovt um. A.B. /[ymanckoeo HAHY
Yxpauna, Kueg

[Tpu onpeneneHHbIX YCIOBHAX COPOIIMOHHON OYMCTKHU BOBI OT PACTBOPEHHBIX
OpraHWYecKHX IpUMeceil MOXKHO CYIIECTBEHHO YBEIMYUTH pecypc paboTsl copbd-
LIMOHHBIX (DMIIBTPOB 3a CYET Pa3BUTHS OMOJIOTMYECKON aKTHBHOCTH B CJIO€ COPOCH-
Ta. OcobeHHO (P (heKTHBHO TO B CiTydae MCIOJIB30BAHHS AKTHBUPOBAHHOTO YTJISL.
Lenpro HacTosmIel paboOTHl OBLIO HCCIeqOBaHUE CHeNU(DUKA OMOCOPOIIOHHOTO
U3BIICUCHHS] AKTUBHBIM YINIEM OKCHATHIMPOBAHHBIX HEHMOHOreHHbIX ITAB u3 Bo-
JHBIX PacTBOPOB 0€3 WX INpeABAPUTEIHLHON OKHCIMTEIHFHONH 00paboTKu M mocie
030HUpOBaHUs. M3BECTHO, UTO B Pe3yabTaTe OKUCIEHUS OKCUATHIMPOBAHHBIX HE-
nHoreHHbIX [TAB 030HOM B 3aBUCUMOCTH OT YCIIOBHI MPOLECCa MOXKET POUCXO-
JUTH MO0 pa3pylIeHne apoOMaTHYECKOTO S/Ipa, JIN00 MOCTEIICHHOE YKOpauYHBaHHUEe
OKCHUITHIIBHOM 1enu. XapaKTep U CTENEHb BIUSHHA NPEIBAPUTENHLHOIO XUMHUYE-
CKOTO OKHCJICHHSI Ha COCTaB 00pa3yIoIUXCs MPOYKTOB 3aBUCST OT TEXHOJIOTHYE-
CKHUX MapaMeTpPOB OKHCIICHHUS, a CTEIIeHb OMOIOCTYITHOCTH IPOyKTOB OKUCIICHUS
— OT XUMHYECKOTO CTPOCHHUS 00Pa3yOIINXCS BELIECTB.

Pacuer u3oTepm aacopOIiM cMecH OpraHNYeCKNX BEIIECTB HEM3BECTHOTO CO-
CTaBa MOXKHO OCYILECTBIISATh, UCIONB3Ys KoHIeHTpanuto ux B Buae XIIK naun OOY.
CyTh TaKoro rojxoja 3akJI09aeTcs B TOM, YTO aJcOpOLMs HeHJCHTH()HUIIMPOBAH-
HOW CMECH OPraHHMYECKHX BEIIECCTB BBIPAXKACTCS B BUJIE aJICOPOINHU «YCIOBHOTO
KOMIIOHEHTa», XapakTepusyemoro BenuunHon XITK.

B kauectBe 00BEKTa HCCIIEOBaHHS OBUTM MCIIOJIB30BAaHBI JIBE OHOCOPOIMOH-
HBIE CHCTEMBI, Yepe3 KOTOPhIC B TEUCHHUE JUTUTEILHOTO BpeMEHH (DHIIBTPOBAIIH pac-
TBOp HenHoreHHOro [TAB — okcnaTmimpoBanHHOTO ankwideHona. OqHy cuctemMy
HCIIONB30BANIN O€3 Mpe/IBapUTEIbHON OKHCINTENBHOM 00paboTku. Bo Bropoii cu-
creme pactBop HITAB npenBapurensHO OABEpragn OKHCIECHHIO 030HOM. B pabo-
Te OBUI MCIIONB30BaH aKTHBHBIN yroiab KAY co crnenyromumu nmapameTpaMu Io-
pHCTO# CTPYKTYpBI: 00beM Mukpornop 0,155 cm?/r, moBepxHOCTH Me3omop 930M*r,
ancopOUoHHbIH 00beM Top — 0,376 cM’/r. DTOT yrone B mpoueccax AWHAMHYE-
CKOTO (DMIIBTPOBAHUS HAXOAWICS B IBYX (hopMax: 1) c ecTecTBeHHON OMOTUICHKOM,
oOpasyromeiics B nporecce GribTpoBanus uepes yroib KAY BogHoro pacteopa ¢
ancopotuBoM; 2) KAY, npeaBapuTeabHO OMONOTMYECKH aKTHBUPOBAHHBINA OakTe-
pusimu tuna Pseudomonas. B xauecTBe aicopOTHBa HCIOIB30BAIN HEMHOTCHHOE
MOBEPXHOCTHO- akTuBHOE BemecTBO (NPhEO) — cMech OKCHATHIMPOBaHHBIX al-
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kuienonos ¢ obmei popmynoin C H, . CH,O(C,H,0) H, rne n=8-10, m=1-17.

[TokazaHo, 4TO 030HUPOBAHUE CYIICCTBEHHO MOBBIIIACT COACPIKAHUE TOMOJIO-
TOB C HU3KO# CTENEHBIO OKCUATUIINPOBAHUSI M COOTBETCTBEHHO C MEHbIIICH PacTBO-
PHMOCTBIO, YTO JJOJKHO TOPMO3UTh OHoserpaaanuio. Takoe BIUSIHAE 030HHPOBA-
HUS 0TOOpakaeTcss U Ha u3Menennu Benuaunb! (AG °). ITpu onuHakoBo# Harpys-
K€ Ha aKTUBHBIM yrojib M0 OPraHMYecKOMY BellecTBy 3(D(EeKTHBHOCTH Mpolecca
OMOCOPOIINH TTOCTIE MTPEIBAPUTEIIEHOTO 030HUPOBAHMS B 2,3 paza MeHbIIe, 4eM 0e3
MPEIBAPUTEILHON 00paObOTKH, 4TO KOPPEITUPYET ¢ H3MEHEHHEM CBOOOTHOM dHEp-
THH aJICOPOITHH.

[TpoBeeHHbIC UCCIICAOBAHUS MO3BOJISIIOT CICIATh BBIBOJ O 3aBUCUMOCTH (-
(hekTHBHOCTH OMOCOPOIIMOHHOTO TIPOIecca OT BEIWYMHBI U3MEHEHUST CBOOOIHOM
SHepruu ajcopoimu ['mbOca cMecn opraHMYecKuX BEMecTB Ha AY, a Takke 3Ha-
YUTENFHO YIPOCTHTH ONPENENICHUE PAIMOHAIBHBIX YCIOBHUH MPEABAPUTEIHLHOTO
OKHCJICHHS OpPTaHMYECKUX COSTMHEHUN mepe OnocopOImer.

INFLUENTA DIFERITOR FACTORI ASUPRA SORBTIEI IONILOR DE
FIER PE BENTONITA DIN SOLUTII APOASE CE CONTIN
ACID TARTRIC

Svetlana Munteanu, A. Pusneac, Svetlana Cojocari

Universitatea de Stat din Moldova, Chisindu

Sorbtia ionilor de fier pe bentonita din solutii apoase ce contin acid tartric este
influentata de multi factori, date fiind atat complexitatea sorbentului cét si a mediului.
Prin metoda matematica de planificare si optimizare a experimentului a fost studiata
influenta concentratiei ionilor de Fe(II), acidului tartic, ionilor de caliu si masei bento-
nitei (variabile independente) asupra sorbtiei ionilor de fier pe bentonitd, concentra-
tiei de echilibru a ionilor de fier in solutie, variatiei concentratiei ionilor de fier 1n so-
lutie si pH-ului de echilibru (parametri dependenti). Asupra parametrilor dependenti
practic nu influenteaza concentratia acidului tartric. Concentratia Fe(I) influenteaza
puternic si pozitiv asupra acestora, cu exceptia pH-ului de echilibru. Concentratia
ionilor de K" influenteaza pozitiv concentratia de echilibru a ionilor de fier in solutie
si pH-ul de echilibru, iar sorbtia ionilor de fier pe bentonita si variatia concentratiei
ionilor de fier in solutie este influentatd negativ. Masa bentonitei influenteaza negativ
sorbtia si concentratia de echilibru a ionilor de fier, iar asupra variatiei concentratiei
ionilor de fier in solutie si pH-ului de echilibru influenta este pozitiva. Ecuatiile de
regresie obtinute au fost aplicate pentru optimizarea sorbtiei fierului pe bentonita si
minimizarea concentratiei de echilibru a ionilor de fier n solutie.

A fost studiatd de asemenea influenta ionilor de Na*, K*, Ca*" si AI**, a alcoolu-
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lui si gelatinei asupra sorbtiei ionilor de fier pe bentonita din solutii apoase ce contin
acid tartric. S-a constatat ca In cea mai mare parte interactiunea ionilor de fier cu
bentonita are loc in primele 2 ore de contact: in primele 20 min sorbtia atinge valoa-
re maximala, apoi scade lent, ramanand aproape constanta dupa 24 ore, indiferent
de compozitia solutiei. Influenta factorilor studiati este negativa si scade 1n ordinea
urmatoare: AlP*> Ca?"> Na*, K> gelatina > alcool. La intervale de timp mici inter-
actiunea ionilor de fier cu bentonita are loc 1n principal datoritd schimbului de ioni,
apoi in timp au loc unele procese secundare care conduc la o diminuare a sorbtiei.

A fost studiatd cinetica sorbtiei ionilor de fier din solutia model de baza
(C(Fe)=28mg/l) (SMB) si din solutii cu diferite concentratii ale ionilor de fier la
temperaturile 22, 40 si 60°C. Influenta temperaturii asupra sorbtiei ionilor de fier
din SMB este negativa, dar neinsemnata. Odata cu marirea concentratiei ionilor
de fier are loc o0 micgorare constanta a sorbtiei la cresterea temperaturii de la 22 la
60°C. Rezultatele obtinute indica la caracterul complex al interactiunii bentonitei
cu solutiile apoase ce contin ioni de fier si acid tartric.

THE INVESTIGATION OF THE KEROSINE FRACTION BIOCHEMICAL
OXIDATION PROCESS IN AERATION CONSTRUCTIONS OF THE
SEWAGE TREATMENT WORKS

T. Pohlebaeva, L. Nikiforova
Scientific Research Institute VODGEQ, Moscow, Rusia

Now the mineral oil optimum concentration in the sewage of the sewage
treatment works, operating on biological clearing scheme, equals 15 mg/l in normative
documents. Taking into account, that the parameter “mineral oil” includes fractions
with different density (depending on yield) in the oil refining enterprises sewage, it
was necessary to investigate an active silt ability to oxidize each fraction separately.
It would allow the enterprises to support a biological clearing operation mode more
precisely and to optimize technological process, depending on features of yield.

The investigation results are submitted for biochemical oxidation of the sewage,
containing kerosine fraction, having the following characteristics: the temperature
- 120 ... 130° C, density — 790 kg / m? at 20° C, kinematic viscosity — 1,9%10° m?/
s at 20° C, the aromatic hydrocarbons contents — 18 %.

The kerosine fractions concentration of sewage before aeration was 5,9...100
mg / 1. The nitrogen and phosphorus connections were dosed out because of low
concentration of the biogenic elements in the oil refining enterprises sewage at the
aeration. The regenerators were used before aeration, if active silt was inhibited by
high kerosine fractions concentration. The received results (table 1) allow to draw
the following conclusions:
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it is possible to carry out a deep oxidation of mineral oil with concentration
up to 70 mg / I for the sewage, containing mineral oil with the specified or close
density, on the aeration sewage treatment plants;
an active silt is capable to restore oxidizing ability in a regenerator in
3,5...4,0 hours in a case of the discrete receipts of mineral oil in sewage up to
100 mg /1.
Table 1

The influence of kerosine fractions concentration on the aeration’s
constructions work

Mineral oil

concentration 59 179 115,023,7[31,6{39,5 [47,4 55,3 |63,2 71,1 79,0
(kerosine

fraction)

Specific speed
of oxidation,
mg O/ g*
hours

23,5 |36 |41 |43,2(48 |52,3 (54 |47,3|36 |[27,5]18,0

WATER MANAGEMENT AND NUMAN HEALTH PRINCIPAL THREATS

N. Opopol

State Medical and Pharmaceutical University “Nicolae Testemitsanu”, Chisinau,
Moldova

Access to a sufficient supply of safe water is essential in maintaining public
health. Situations with inadequate water supply directly and indirectly affect life
quality and human health, increase the likelihood of person-to-person disease
transmission. According Ministry of Health data, consumption of drinking water
causes 35-40% of diarrheas. Thus the incidence of acute diarrhea is higher than
general value in the regions with bacteriological samples, which do not comply with
allowed standards. A number of non communicable diseases are frequent among
rural residents because of high content of toxic chemical compounds in drinking
water.
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Main water supply sources of the Republic of Moldova are both Dniester and
Prut rivers, deep groundwater layers and phreatic shallow water. In the last years
the Dniestr and Prut water has begun to possess satisfactory chemical composition
and good organoleptical properties. Its general mineralization consists 248—473 mg/
dm? for Dniester and 232-644 mg/dm® for Prut, the highest values being denoted in
summer months. The monitoring data on the water quality of the Prut and Dniester
rivers show an improvement of the chemical water quality as compared to the 1980-
1990s. The oxygen regime is satisfactory. In such a way, after purification using
methods based on decantation, filtration, coagulation, disinfection, Dniester and
Prut rivers water can be used for drinking-water supply.

For deep groundwater layers high general mineralization or high content of
chemical compounds is characteristic. Many artesian wells do not meet the national
requirements for drinking water. Nevertheless, because of the absence of alternative,
some of the wells were authorized as sources for centralized water supply in spite of
mineralization and some fluorine or hydrogen sulphide excess.

Shallow groundwater layers are spread in all country areas. They are used
for local water supply and the share of phreatic waters in rural area reach 95%
from all water used. More often the water is drag out from the hand made shallow
wells or catchments of phreatic waters. There are more than 132 thousand of such
local sources of drinking water across the country. Shallow groundwater layers are
extremely vulnerable to anthropogenic impact and the pollution of groundwater
is a growing concern in Moldova. The major source of pollution is both livestock
and human waste. The chemical phreatic water quality is the worst in all part of the
country. The spectrum of parameters exceeding the norms is very wide: nitrogen
compounds, fluoride, chloride, sulphates etc. High concentrations of nitrates
influence about 1.5 million inhabitants. Vast epidemiological investigations done
in Republic of Moldova denoted a pronounced impact of water nitrates on human
health. They suppress the tissue respiration enzymes, affect liver function and both
hemopoiesis and immunopoiesis. Children suffer from both biological and physical
development retardation. The integrated assessment of health has shown an evident
worsening of children health indexes.

In general to improve the situation with regard to water resources the following
issues need to be addressed: (a) the overall poor quality of water resources; (b) the
supply of drinking water to the rural population in accordance with established
standards; (c) watershed protection.
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SKOJOTI'NYECKHUE YCJI0OBUA PACTIPOCTPAHEHUSA
AYTOXTOHHBIX MUKPOOPIAHU3MOB B MUHEPAJIBHBIX BOJAX
YKPAUHBI

C.Huxonaenko, JI.Ocunmuyk, C.ImyxoBckasi

Yxpaunckuii Hayuno-uccnedosamensckuii Hucmumym Meouyunckoil Peabunuma-
yuu u Kypopmonozuu, Ooecca

VKpauHa, Kak W3BECTHO, pacrojaraeT OONBIIUMHU 3aracaMi MHHEpPAIbHBIX
BOJ pPa3JIMYHBIX TUIIOB. B 3aBHCHUMOCTH OT T€OJOrMYEeCKUX U NeOXMMHYECKUX
XapaKkTepUCTUK TIOPOJI, KIIMMarTa, TeMIepaTypbl, XUMHUYECKOTO COCTaBa HaOIr01a-
€TCsI IPUCYTCTBHE B BOJAX PA3JIMYHBIX HKOJIOTO-TPOPHUUECKUX TPYIIT MHUKPOOP-
raHu3MoB. Pa3BUTHE MHOTHX M3 HUX MOXET MPOUCXOAMUTH B adPOOHBIX YCIOBUSIIX
U TakuM 00pa3oM oOHapyKUBaTh BIMSHUE HA BOZOHOCHBIA TOPH30HT aTMochep-
HBIX HHQUIBTPYIOMUXCS BOA. B 4aCTHOCTH, 3TO MOXKET ObITh OTHECEHO K a3po0-
HBIM LIEJUTI0JIO30pa3IaraolM OaKTepHsiM, K pa3InYHbIM BUIaM OakTepuil poaa
Pseudomonas.

[Tpu M3y4eHUH MHUKPOOPIaHU3MOB MHHEPAIbHBIX BOA HAPsILy C carmpour-
HBIMU OaKTEPUSIMH, BCTPEUAIOIIUMUCS B BOJAX BCEX THUIOB, OOHAPYKUBAIOTCS U
criennpuyeckue 6akrepun. Tak, B CepOBOIOPOIHBIX BOJAX BCTPEUAIOTCS CYIb(a-
Tpenyuupyromue 6akrepun Desulfovibrio desulfuricans — nmpoayteHTs! cepoBoo-
pona u tuonosbic bakrepuu Thiobacillus thioparus, koTopsie, ycBauBas CEpoBOIO-
pol1, CIOCOOCTBYIOT HAKOIIJICHUIO CYIb(haroB. B Bozmax, coJeprkalux coiu xenesa
Y Maprasia, Ipu CTUMYJISILIHOHHOM BO3/JICHCTBHN OPIraHUYECKUX BEIIECTB  BbIJE-
JICHBI JKEJIC300KHUCIISIONINE OAKTEPUH, HA TIUTATENILHOM cpefie ¢ cyab(haToM MapraH-
112 - MAPraHeOKUCISIONINEe OaKTEPHH, KOTOPBIE CIIOCOOHBI HAKATUTUBATH JKEIe30 U
Maprasell B KJIE€TOYHbIX 00O0JI0UKaX.

OueHpb 4acTo OTMEYaJIH TaKkKe IPUCYTCTBUE Canpo(UTHBIX OaKTepui, ycBa-
HUBArOIInx opraHqucm/Iﬁ a30T IIPpU KYJIbTUBUPOBAHUHN HA NUTATEIbHON cpeaec misa
CTPENTOMHIETOB. B Bogax MHPHUIBTPOTEHHOTO MPOUCXMKACHUSI OOHAPYKEHBI Ca-
npoduTHbIE (GIFOOPECIUPYIONIHE MICEBIOMOHA/IBI, AMMOHU(DUIIUPYIOIINE OaKTe-
PHHU — IPOAYLCHTH aMMHUAKA.

OO0i1ee KOTMYECTBO MUKPOOPTAaHU3MOB TEX I MHBIX 3KOJIOrO-TPODHUYESCKUX
rpyni KOJ'Ie6J'IeTCSI B MHHCpPAJbHBIX BOAAX B HIMPOKUX ITPEACIax.

[Topasisitoliee YUCII0O MUHEPATBHBIX BOJ OKa3bIBAaeT TEPaleBTHYECKOE JeH-
CTBHUE, Onarogapss MPOIyKTaM MeTa0oiu3Ma, O0JagaroluM OHOJIOTHYECKOM aK-
TUBHOCTBIO: aHTHOMOTUYECKUM BEIIECTBAM, BUTAMUHAM, (pepMeHTaM U JIp.
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KOPPO3UA METAJIJIOB B TIPUPOJHBIX 1 TEXHOJIOI'MYECKHUX
BOJAX MOJIJABUU

B. Hapmyrun, H. HloaTosin

Hnemumym Ipuxnaonou @usuxu Axademuu Hayx Monoogut

[Ipoananu3upoBaHbl 0COOCHHOCTH MPUPOIHBIX U TEXHOIOTUYECKUX BoA Mod-
JIOBBI, KaK KOPPO3UOHHOM CPEJIbl, C TOYKH 3PEHHUS IKCILTyaTaIlliu TPYOOIIPOBOIOB,
THUAPABIMYECKUX U TETUIOOOMEHHBIX CHCTEM B 3aBUCHMOCTH OT MX XHMHYECKOTO
cocraBa, 00IIell MUHEepATH3aluH U psijia IPpyTUX mapameTpoB. [IpuBomsTcs pe3yiis-
TaThl MCCJICIOBAaHUS KOPPO3MOHHOTO MOBEACHUS YIICPOAMCTBIX CTANCH, MEIH U
natyHu. Jloka3aHo, 4YTO arpecCUBHOCTH CPENbI B MEPBYIO O4Yepeib ONMPENeseTcs
CozIepyKaHUEeM XJIOPHIOB U B OOJIbINCH CTENEHH CYIIb(ATOB, a )KECTKOCTh BOJIBI CIIO-
c0OCTBYET TOPMOXKEHUIO KOPPO3HH.

ITockombKy 10 YCITOBUAM dKCITTyaTai 000pya0BaHUs TIPUPOIHBIE BOJIBI ITPO-
XOIIAT TIPEABAPUTEIbHYIO0 00pabOoTKy, 00ECIIeUnBaIOIIYyI0 HEOOXOMUMBIE ITOKa3aTe-
JIU TIPU UCTIOJIb30BAaHUU B KaYE€CTBE TEXHOJIOTMYCCKUX CPEl, OBLIM HCCIICIOBAHBI
U3MEHEHHUsI B XapakTepe KOPPO3MOHHOTO BO3JEHCTBHUSI BOJABI IMOCIE Pa3IAYHBIX
METOOB MOATOTOBKU — YMATYCHHA, OCBETIICHUA, BOABI, HCHOJ’[B3yCMOﬁ B CUCTEMC
MIPOMBIIIIJICHHOTO KOHIUITHOHUPOBAHHSI, & TAKXKE MTUTATSITLHON BOBI JIJISl arperaToB
TOI nocine H-Na-kaTHOHHUTHON OYHMCTKH.

OnpenencHbl 3aKOHOMEPHOCTH (OPMHPOBAHUS SKPAHU3UPYIOMICH IDICHKH
MPOAYKTOB KOPPO3UM HAa MOBEPXHOCTU KOPPOJUPYIOIIETO0 METa/lla U BBISIBICHbI
(a3spl, ONMpeeNIONINe HHTCHCH(DUKAIIUI U TOPMOXKCHHUE KOPPO3UU METaJIOB B
pa3IMUHBIX YCIIOBUSIX JIAOOPATOPHBIX M HATYPHBIX (IIPEXk/IE BCETO B CKBAXKMHAX BO-
1103a00pa) UCTIBITAHUH.

Ha ocHOBe KOpPPO3MOHHBIX HCIBITAHHA B MOJEIBHBIX pPacTBOpax METOIOM
MHOTO()AaKTOPHOTO PErpeCCHOHHOTO aHal|3a Pe3ylIbTaToOB IONYyYCHO aHAIATHYC-
CKO€ BBIpa)KEHHE, OMHUCHIBAIOLIEE 3aBUCUMOCTb CKOPOCTH KOPPO3UH CTalu OT XU-
MHUYECKOTO COCTaBa BOJbI, €¢ pH M UIUTENbHOCTH KOPPO3MOHHOTO BO3JIEHCTBUSI.
ITokazaHo y10BIETBOPUTENHHOE COITIACHE PACUETHBIX JAHHBIX CO CKOPOCTSIMH KOP-
PO3UH B TIPUPOIHBIX BOJAX W pacueTHast popmysia peKOMEHIYeTCs IS TpaKTHIe-
CKOTO MCTIOIh30BaHMS B TEXHHUECKHX pacyeTax.
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POLY(VINYL ALCOHOL) ECOLOGICAL APPLICATIONS

Silvia Patachia

“Transilvania” University of Brasov, Romania

Poly(vinyl alcohol) is well known as a non-toxic, non-carcinogenic,
biodegradable, biocompatible polymer. The aim of this paper is to present some of
its new application in ecological technologies and environmental protection.

This paper is an overview of the researches developed in Chemistry Department
of “Transilvania” University of Brasov- Romania, in the application field of
poly(vinyl alcohol) in different forms such as solution, gel, membrane, controlled
delivery system, etc.

MOJEJINPOBAHUE KUHETUKHU ITPEBPAIIIEHUA ®EHOJIOB
N MMPOAYKTOB UX OKUCJIEHUA B ITPUPOJHBIX
CIABOMMHEPAJIN30BAHHBIX BOJOEMAX

E. Ilepminna, O. BaTtkuna, A. CTpuskeBcKHii

Taspuueckuii Hayuonanvhotii Yuueepcumem um. B.U. Bepnadckoeo,
Cumepeponons, Ykpauna

DeHOJIBI SBJISIOTCS BAXKHBIM ChIPBEM HE TOJIBKO JUIS IPOU3BOACTBA CUHTETUYE-
CKHUX CMOJI U IUTACTHKOB, HO TAK)KE M JIUISI OIyUCHHUS a30KpaCHUTEIICH, TepOUIIIIOB,
u repMunuaoB. [1o3ToMy (eHOIBI, PUCYTCTBYIOT KaK B OBITOBBIX, TaK U B pa3-
HOOOPAa3HBIX MMPOM3BOJICTBEHHBIX CTOYHBIX Bojax. Kpome Toro, Ui 9THX coemu-
HEHMH XapaKTepHa JOCTATOYHO BHICOKAsh aKTMBHOCTH B MPUPOJHBIX Cpelax, 4To
3HAUUTENILHO YBEIUYMBAET KOJMUECTBO XUMHUECKUX COEAUHEHHMH, OKa3bIBAIOIINX
TOKCUYECKOE eiCcTBHE. BeneacTBue 3Toro co3jaHue pacueTHbIX MOJENeH, OLEHH-
BAIOIIMX KHMHETHUECKHE MTapaMeTphl CTETICHH KOHBEPCHU M KyMYJISILUH (DEHOJIOB 1
IIPOIYKTOB UX OKUCIIEHHSI B IPUPOIHBIX BOJOEMAX, SIBIISIETCS 3a7auell aKkTyallbHOH,
HMeEIoIIeN NPaKTUUECKY0 HAIPaBIEHHOCTb.

OCHOBHO 331aueil TaHHOH paOdOTHI SABISIOCH MOJEITMPOBAHNE KMHETHKH TIpe-
BpalieHust PeHOJIOB U MPOAYKTOB UX OKHCJIEHHs B IPUPOAHBIX BOjOoeMax Ha Oase
OKHCJINTEIbHO-BOCCTAHOBUTEIILHOM MOJIENIN ITPUPOJHOI BOABI M IPOBEACHHBIX KH-
HETHYECKUX MCCIIEIOBAaHUSAX B MOJICNIBHBIX cucTeMax. PacyeTHast Mojenb o0beu-
HSIET y’K€ UMEIOILUECS TUTEPATYPHbIE JAHHBIE 10 KOHCTAHTAM CKOPOCTH pacmaja
MepOKCHUIa BOJOpoaa U d(PPEKTUBHBIM KOHCTAHTAM PEaKLUH OKHUCICHHS (eHoIa,
MIOJTyYEHHBIM B PE3yJIbTaTe J3KCHEPHMEHTa, C aiCcOpOLHOHHO-eCOPOLMOHHBIMA
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MIPOIeCCaMH, KOTOPBIE UTPAIOT HEMAIOBAKHYIO PONb B MPOIleccax HAKOIUICHHUS U
TpaHchopMaIum.

IIpu ucrnonb3oBaHUM TIpeJIaraeMo pacyeTHOW MOJIENH TIOMyYEeHO XOpoliee
COTTIACOBAHME MEXKIY PAacueTOM W AKCICPUMEHTATBHBIMHA TaHHBIMA (MaKCHMAllb-
HOE PpACXOKICHHE PACUCTHBIX M JKCIIEPUMEHTAIBHBIX PE3yIhTaTOB COCTABHIIO
10 % ¢ ygeToM OmMOKHM SKCIEPUMEHTA), YTO MO3BOJSAET MPEITIOKHUTE TOAOOHBIH
MTOJXOA K pacdeTy MaccomepeHoca (DEHOJOB W MPOMYKTOB MX OKUCIICHHS B TPHU-
POMHBIX CIa0OMHHEPAIN30BAHHBIX BOOEMaX, HE MMEIOMINX €CTECTBEHHBIX KOH-
BEKTHBHBIX COCTABIISIOMINX.

OPTAHUYECKHUE COEJJUHEHUA B TAJIBIX BOJAX

II.CaBun, H.IlognmaeTnas

Ooeccrutt Qunuan Mucmumyma buonoauu FOaxcnvix Mopei HAH Yxpaunwi,

KoMITOHEHTHBIN COCTaB OpPraHMYECKHX COCIMHEHUH aTMOC(EepHBIX OCaJKOB
(hopMupyeTCcs B pe3yJIbTaTre HCITApEHUs U HETTOJIHOTO cropanus TorumBa. OcoOeHHO
CHIIBHO 3arPSI3HSIOT BO3AYIIHYIO CPEy TOpoIa aBTOMOOHIIH.

enpro maHHOM PaOOTHI SBISETCS ONpPENeIeHHe XHMUIeCKOTO COCTaBa opra-
HUYECKHUX COCMUHECHUH B TAJNBIX BOAAX, MOMAJAIONINX B MPHOPEKHYIO 30HY MOPS
BOMIM3H I. Onecchl ¢ IMBHEBBIMU BOIAMH.

OOBEKTOM HCCIICIOBAHUS SBISUICS CHET, 00Jaarolield CloCOOHOCTRIO aJIcop-
oupoBarb 3B n3 Bozmyxa. [IpoObl cHera OTOMpPANUCh Ha YIIUIAX ¢ HHTCHCHBHBIM
JBIDKEHHEM aBTOTPAHCIIOPTa, a TAKXKe B YHCTOH MapkoBoil 30He. OpraHmYecKue
BEIIECTBA M3 TaJOW BOABI SKCTPATMPOBATH H-TEKCAHOM M UYETHIPEXXJIOPUCTHIM
yroneporoM. MieHTHGHUKAINI0 WHINBUAYATBHBIX COCIUHEHHUN OCYIISCTBILIH C
MpUMEHEHHEM MeTooB yibrpaduoneToBoit (YOC) mmu mHpakpacHoit (MKC)
CrieKTpooTOMETPHH.

[IpoBeneHHBIC WCCIIEAOBAHHS TIOKA3AJIH, YTO TPHOPUTETHRIMHU 3arPS3HIIOIIN-
MH OpPTaHHYECKHMH BEIIeCTBaMH MPOO Taloil BOABI U3 MApKOBOI 30HBI SBIIOT-
cs1 Hedranbie yrieBogopoasl (HY). MHppakpacHbIe CIEKTPHI 3KCTPAKTOB TPoO B
YEeTBIPEXXJIOPUCTOM YTIEPOJE XapaKTePU3YIOTCS 3HAYUTEIBHBIM COICpPKAHUEM
crpyktyp ¢ rpynmamu CH, n CH,. Ilpn anamusze Y@ — CEKTPOB HCTIONB30BAH
CIEKTpabHBIC XapaKTePUCTUKA WHAWBHIYAIBHBIX BEMIECTB U MX (PYHKIIMOHAIB-
HBIX TPYII, CTETEHb BIUSHUS 0aTo-, TUIICO-, THIIEP-, THIIOXPOMHBIX d((HEKTOB U
KO3 PHUITUCHTOB MOJICKYJIIPHOM SKCTUHITNU. MeTonamMu Y®-CIeKTpOCKOTIHH HJICH-
THGHUIMPOBAHBI OSH30JIBI, X TOMOJIOTH, a Takke [TAY.

B nipo6ax, oToOpaHHBIX Ha TOPOACKUX aBTOMAarucTpasx, Hapsay ¢ HY onpe-
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JIETICHBI KUCJIOPOJI- M a30T-CojepIKalllie OpraHuveckue coenuHeHus. Mnentndu-
[IMPOBAHbBI AHWJINH, TOJYUIHH, TI-aMHUHO(DEHOJI, CATMIIMIOBBINA abJICTHI, TI-OKCH-
OCH3AIBJIETHI, TUHATPOOEH30JI. AOCOPOIMOHHBIN MakcuMyM Ha jimHe 300 HM
COOTBETCTBYET TOIIoNmeHNI0 YO wm3nmydenus TudpuHWIbHON Tenbio. MK-criektp
OTHO3HAYHO TIOKA3aJI B ATUX MP00Oax MPUCYTCTBUE MPOIYKTOB OKUCICHUS yTIICBO-
JIOPOJTHOTO TOTUIMBA B BUJIE AlTLJCTHUIOB U KETOHOB ¢ MAKCUMYMOM ITOTJIOIICHHUS Ha
BOJIHOBBIX ynciax 1700 u 1730.

TakuMm 00Opa3oM, JTIOKaIbHOE 3arps3HEHHUE BO3AYITHONW CPebl TOPOIa aBTOMO-
OWJIBHBIMH BBIXJIOITAMH 3HAYMTEBHO BIUSET Ha XUMHUYCCKHH COCTAaB OpraHHYe-
CKHX COCTMHEHUH aTMOC(EPHBIX 0CAKOB, IIOCTYITAIOIINX B MOPE C JINBHEBBIMHU BO-
JIaMH, 9TO TIPUBOJIAT K HAKOTUICHHIO 3/I€Ch OPTAaHMYECKHUX BEIIECTB, 3aMEISIOIINX
MPOIIECCHl CAMOOUYHIIICHUSI MOPCKOM CpeJibl.

PHOSPHORUS CONTENT IN PRUT RIVER UNDER DIFFERENT
FORMS

Larisa Postolachi, V. Rusu, T. Lupascu
Institute of Chemistry, Chisinau, Moldova

Important factors for water quality formation are particulate materials and bottom
sediments as well. Samples of water, particulate materials and bottom sediments
were collectated during spring and summer 2004 from Prut river (Giurgiulesti
station) for researches. Methods for determination of phosphorus forms in water
and particulate materials were used according to World Health Organization
classification to establish phosphorus forms. Obtained results show increasing
content of phosphorus-orthophosphate P-PO,” dissolved form while content of
phosphorus-orthophosphate P-PO, form in particulate materials is decreasing from
spring to summer. Contents of piro- and polyphosphates in dissolved forms and
in particulate materials, as well as content of organic phosphorus decrease during
studied period. Amounts of phosphorus forms registered for bottom sediments
during research period are considerably higher than in particulate materials, e. g.
for these materials the content of inorganic phosphorus constitutes only about 5%
(spring) and about 0,4% (summer) and the content of organic phosphorus is about
11% and 1%, respectively. Lab modeling of phosphorus desorption from bottom
sediments showed that in this conditions can be desorbed about 10% (spring) and
5% (summer) from total quantity of inorganic phosphorus in sediments. Thus, during
resuspendation of bottom sediments one can become relevant sources of phosphorus,
being mobilized significant amounts of phosphorus in water horisonts.

Acknowledgements This work is supported by the Grant of World Federation
of Scientists, project during 2004-2005 years.
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ESTIMATION OF CONDITION OF HEAVY METALS IONS
(Cu, Pb*, Cd**) IN FRESH RESERVOIRS OF SIBERIA

A. Ryzhikh, V. Belevantsev, B. Smolyakov

Nikolaev Institute of Inorganic Chemistry SB RAS,
Novosibirsk, Russian Federation

Estimation of microelements condition in the environment is based on chemical-
thermodynamic modeling (CTM) founded on natural-analytical and reference data.
Our approach to CTM of heavy metals (HM) ions condition in a fresh superficial
waters is comprised the experimental estimation of metal binding with dissolved
organic matter (DOM). We investigated three types of natural superficial fresh
waters of Siberia (Novosibirsk Reservoir, small lakes on the West Siberia north and
the lake Muru in Sakha-Yakutia) and made a number of conclusions about the HM
(Cu”, Pb*, Cd*") condition in the «solution» part of these waters:

—  the basic HM forms are hydroxo-, carbonate complexes, the binded with
DOM forms (ML*) and aqua-ions of metals (Mz*aq);

—  major factors influencing HM distribution are the pH, concentration and
nature of DOM, concentration of HCO,™ (mineralization);

— inaseason of active photosynthesis the HM distribution under the chemical
forms (speciation) considerably varies with depth and time of day in one reservoir;

—  the HM binding on DOM frequently happens dominant;

- the quota of ML* widely varies (from a law level up to complete
prevalence), therefore at modeling of a HM condition in natural waters such binding
is necessary to take into account.

The results of CTM (i.e. estimations of HM speciation) can be used in various
aspects of ecological monitoring. For example, they are useful to an estimation of
potential damage from pollution of natural waters by HM. So, for small northern lakes
the negative factor of influence on biota is the increased quota of M . in them.

a

NCCIEJOBAHUE TEXHOJIOI'MYECKHUX XAPAKTEPUCTHUK
MHOINAKPUJIOBBIX AHUOHUTOB

0. CaBuenko, A. MaM4eHKO

Hucmumym Konnouonoii Xumuu u Xumuu Boowvt um. A.B. [ymanckozo HAH
Yipaunwi, Kueg

HaHC)KHOCTI) 1 5KOHOMHYHOCTbH pa6OTI)I COBPEMCHHBIX 3H€KTpOCTaHHHI>i B
3HAYUTEILHOM CTCIICHH 3aBUCHT OT palMOHAJIBHOCTH ITpouecca BOAOIIOATOTOBKH.
BLICOKyIO CTEIEHb OYUCTKH 00CCIIEUMBAIOT HOHOOOMEHHbIE YCTAaHOBKHU obecconn-
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BaHMsA. B wacTHOCTH, C1a000CHOBHBIE MOJINAKPWIIOBBIEC AHUOHUTHI UCTIONIB3YIOTCS
JUISL yJaJleHns] aHUOHOB CHIIBHBIX KUCIIOT. [0 CpaBHEHUIO ¢ aHHOHUTAMH, CHHTE-
3MPOBaHHBIMH Ha OCHOBE CTHUPOJIMBHHWIOCH30J1a, MOJHAKPHIOBBIC AHHOHHTHI
XapaKTepU3YIOTCs MEHBIICH CTEIEHbIO OTPABJICHUSI T'YMYCOBBIMHU BEIIECTBAMH, a
TaK)Ke SKOHOMHYHBIMHU YACIbHBIMU PACXOIAMH ILEJIOYH Ha PEreHepaluio U BOJIbI
Ha OTMBIBKY HOHHTA.

Bce TexHOIOTHYECKHE MTPOIIECCHI C NCTIONB30BAHHEM HOHUTOB PEaN3yIOTCs B
JMHAMHYIECKOM PEXHME, TaK KaK IPH 3TOM padodasi eMKOCTh HOHOOOMEHHHUKOB HC-
rosb3yercst Oosee noiHo. B paboTe nccneoBaHbl paBHOBECHE U AMHAMUKA COpO-
LIUH COJISTHOM KHMCIIOTHI C1a000CHOBHBIMH ITOJIMAKPHIOBBIMU aHHOHUTaMU Amber-
lite IRA 67 (mpousBozactBo ¢upmbl Rohm and Haas), Lewatit VP.OC.1072 (Bayer
AG), Purolite A 845 (Purolite Company), Relite MG 1, Relite MG 1/P (Mitsubishi
Chemical Corporation). IlepBblii ¥ BTOPOW MOHUTHI B KauyeCTBE OOMEHHBIX IEH-
TPOB COZEPIKAT TONBKO TPETUYHBIC aMHHOTPYyTITEl. AHHOHHT Purolite A 845, kpome
TPETUYHBIX aMHHOTPYII, COJACPIKUT OKOJIO 5% CHIBHOOCHOBHBIX YETBEPTUYHBIX
rpynm. Annonuts! Relite MG 1 n Relite MG 1/P B kauecTBe 0OMEHHBIX LIEHTPOB
COJZIepIKaT MOJIMAMUHBI, HO Pa3JIMUHbI [10 CTPYKTYpPE MAaTPUIIbI: IEPBBIil U3 HUX CHUH-
TE3UPOBAH HAa OCHOBE T€JIEBOM MaTpPHIIbl, BTOPOH — MOPUCTOM.

OmnpezeneHbl KpHUBBIC MOTEHIMOMETPHUYECKOTO THTPOBAHUS HCCIIEOBAHHBIX
AQHWOHWTOB. YCTAHOBJIEHO, YTO IIPU MEPEBO/IE HOHOOOMEHHHUKOB C TPETHYHBIMH aMH-
HOTPYIIIaMH U3 CI1a00- B CHIIBHOJMCCOLMUPOBAHHYIO (pOPMY, PaCTBOP PE3MHATOB B
(ase nonuta uzaeaneH. s annonutoB Relite MG 1 u Relite MG 1/P Habnromgaetcs
CYILIECTBEHHOE OTKJIOHEHHE OT MCAIIbHOCTH PACTBOPA PE3MHATOB, YTO 00YCIIOBIEHO
3MEKTPOCTAaTHYECKUM B3aMOICHCTBUEM aMHUHOTPYIIIT B COJIEBOH (hopMe.

HccnenoBana HepaBHOBECHAS JUHAMHKA COPOILIMH COJITHOIN KHCIIOTHI MIPH H3-
MEHEHHH B IIMPOKOM JHANa30He JIMHEHHOW CKOPOCTH (DMIBTPOBAHUS BOJBL. YCTa-
HOBJIEHO, YTO KHHETHKY COPOLIMH COJISTHOM KHUCJIOTHI IPU pPeXUMax (priibTpoBaHus
BO/IbI, XapaKTEePHBIX 11st SKcIuryatanni OH-(uisTpoB nepBoi CTYIEeHH yCTaHOBOK
o0eccoIMBaHusl, IMMUTHPYET BHYTpeHHss quddy3ns.

OOHapyXeHO, YTO HE3aBUCHMO OT MOPUCTOCTH AHHOHUTOB BEIMYMHA KUHETH-
Yeckoro Ko3(h(humnreHTa sl HOHUTOB C OANHAKOBEIMUA OOMEHHBIMHU [IEHTPAMH SIB-
JISIETCS] IOCTOSITHHON 1 OTIPEJeIsIeTCs] XUMHUYECKONW MPUPOIONH MOHOTEHHBIX I'PYIII.
VIOHUTBI C TPETUYHBIME aMUHOTPYIIAMH B OTIIMYME OT HOHUTOB C MOJIMAMHHAMHU
00JIa/IatoT JIyYIIUMH KHHETHYECKHMH XapaKTePUCTUKAMU.

ObocHoBaHa Teoperrueckas Mozenb padorel OH-dunbsrpoB 1 crynenn ycra-
HOBOK 00€CCOIMBAHMS BOJBI M MPEIJIOKEHO YpaBHEHHE ISl pacdera pabodeit 00-
MEHHOW €MKOCTH CJIa000CHOBHBIX MOJMAKPUIIOBBIX aHHOHUTOB B 3aBHCUMOCTH OT
PEeKUMa MX JKCILTyaTalny.
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HNCIIBITAHUE COPBIHMOHHBIX, BUOJIOTUYECKUX U
XUMHUYECKUX METOJOB JE3AKTUBAIIUN HA JIEBOBEPEKHBIX
MPUTOKAX p. IPUIISATH B YEPHOBBLIBCKOM 30HE
OTUYXJIEHUA

A. llleBuenxo', H. Ocaguas?, JI. Cnacenosa’, B. I'ynzenko*

! Kuesckuii Hayuonanwhwiil ynugepcumem um. T. [lleguenko, Ykpauna
2 Vkpaunckuil nayunvlil uncmumym 2uopomemeopono2uu HAH Ykpaunot
$ Unemumym konnouonou xumuu u xumuu 600wt um. A.B. ymancrkoeo HAH
Yrpaunwv
* Unemumym 2eonoeuueckux nayk HAH Ykpaunoi

Ha npupoaHbIX ¥ KaHAJTHM3UPOBAHHBIX BOMOTOKAX YepHOOBIILCKOW 30HBI OT-
gyxaeanss B 2000-2002 TT. ObITH BBITIOTHEHBI MCIIBITAHUS CIESTYIONINX METOJ0B
BOJIOOYHCTKH:

- cTaThyecKasi COpOIus ¢ IPUMEHEHHEM MEKO3EPHHUCTOTO U MBLIEBATOTO €0~
JIUTa, B cocTaBe KoToporo 70% KIMHONTHIIONNTA,

- BHeCeHHe MblIeBaToro mneoymra (ppakmus < 0,14 MM) B TOTOKH BOJBI (CKO-
poctb > 0,3 m/c, pacxox < 1,5 M*/c);

- OMOJIOTHYECKHE METObl OUYUCTKU Ha IUIABAIONIMX EHOMOJIUCTHPOIBHBIX U
BOJIOKHHUCTBIX KAIPOHOBBIX HOCHTEIISIX;

- XUMHUYECKON OYMCTKU U KOATYISIIMY U3BECTKOBBIM MOJIOKOM (CO3/1aHHE Kap-
OOHATHOTO THIPOXUMHUYECKOTO Oapbepa).

[Mocse BHECEHUST METKO3EPHHUCTOTO [IEOINTa MAKCUMAITbHbBIC 3HAUCHHUS CTEIe-
nu aesaktuBanuu ot ’Cs v °Sr 3aMKCHpOBAHEI Uyepes3 3 Mecsia, COOTBETCTBEH-
HO, B mipenenax 91-97% n 84-97%, xota 3ameTHBIH 3(dekT ObIT JOCTUTHYT yiKe
gepes cyTkH (10 95% '¥7Cs u mo 83% *°Sr).

Konmenrparnus *Sr B IByX BapHaHTaX ¢ pa3HbIM KOJIMYECTBOM BHECEHHOTO I1e-
onura causmiaack B 40 u 23 pasa 1o cpaBHEHHMIO ¢ HadanbHOi (1,5 b/ ’Cs u 40
b/ °°Sr). Hapsiay ¢ 5THM U3 BOZIBI IIOJHOCTBIO HCYE3NIN a30TCOAEPIKAIINE HOHBI,
moHU3MI0Ch conepkanne Ca, K, Mg. OO0mias keCTKOCTh BOJBI CHU3MIIACH C 2,9 110
0,9 Mr-KB/11.

COp6LH/I$[ NBUIEBATBIM LEOJIUTOM B JUHAMUYCCKUX YCIIOBUAX NACT CHUKCHHUEC
o0bpeMHOIt akTHBHOCTH St B Bojie uepe3 20 M oT MecTa BHeceHus 10 42 pa3, a ¥’Cs
- 10 12 pa3s, uto 00yCI0BIEHO MpeodiiaaHneM pacTBOPEeHHbBIX (Gopm 'St u Goree
3HAYUTENLHBIM cofiepkanuemM *’Cs Ha B3BecsX.

DKCIEPUMEHTBI 110 OMOJIOrUYECKON OYHUCTKE MPOAEMOHCTPUPOBAIIH, YTO OUO-
Macca TUAPOOUOIICHO30B MUKPOCKOITUYCCKUAX Pa3MEPOB, 3aKPEIIISIOIIASACS Ha TI0-
BEPXHOCTH CHEIHUALHO Pa3pabOTaHHBIX HOCHUTENCH, CIOCOOHA MHTEHCHBHO 3aXBa-
THIBATh PAJAUOHYKIIUJIBI U3 BOJBI. [IpK 9TOM HAKOIUICHHAS PAIHOAKTUBHOCTD BBIIIIE
00BEMHOM aKTHBHOCTH BOJIbI Ha 3-4 mopsijika. PaspaboTaHHast TEXHOJIOTUST OUUCT-
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KU XapaKTepHU3yeTcs MPOCTOTON U ITUTEIBHBIM CPOKOM JeHCTBUS 0€3 yTHIN3alui
copOUupyroIIei OMOMACCHI.

[TockonbKy M3BECTHO, YTO COCAMHEHHS PAJHOHYKIHIOB C KaJbIIHEM COOCaXK-
JIAIOTCSl Ha KapOOHATHOM Oapbepe OBLIO MPOMOJIEIMPOBAHO BHECEHHE M3BECTU B
OJIMH U3 pPeasibHbIX BOI0eMOB 30HbI. TepMOIMHAMIYECKOE MOJICITMPOBAHHUE 110 TIPO-
rpamme TETRA, paspadorannoii Ha 6aze mozmenu MINTEQAZ2, u pacuersl nokasa-
JIM, 9TO B BOJIaX Hawbosee 3arpsi3HEHHBIX BOJOEMOB 30HBI B pe3yJIbTare CO3IaHHs
TFEOXUMHUECKOTr0O Oaphepa MOXKET BBIIIACTh B 0CANIOK He Ooee ueM 34,6 % Kanbus,
a C HAM — COOTBETCTBYIOIEE KOJIMYECTBO CTPOHIMSI-90. CpaBHUTEIBFHO HU3Kas
9 HEKTUBHOCTh METOMOB XUMHYECKOTO OCaxeHus *’Str 00ycIoBIeHa BEICOKUMHU
OyepHBIME CTIOCOOHOCTSMU TPUPOTHBIX BOI.

W3 mpuMeHsBIINXCST METOJIOB Hanboyee BBICOKYIO 3(p(peKTHBHOCTH M3BIICUEC-
must *°Sr W3 pacTBopa MpOAEMOHCTPHUPOBATH METOIBI HEOPTAaHUUECKON COPOITHH,
OITHAKO Ha (hOHE MX BBICOKOH CTOMMOCTH, OMOJIOTHYECKHE METOBI TIPEICTABIIAIOT-
Csl MEHEe 3aTPAaTHBIMHU U NEPCIICKTHBHBIMH.

POJIb METOJOB BUOTECTUPOBAHU S B OLIEHKE KAYECTBA
NUTBEBOM BOJIbI

E. lItamm, T. Anexkcanaposa, H. Koznosa, . [lenenuyk,
JI. DpHectoBa

Hnemumym Buoxumuueckou Qusuxu PAH, Mockea, Poccus

Mertozbl OMOTECTUPOBAHMSI HAXOAAT BCE OOJbIlee IPUMEHEHUE JIUIsl OLEHKU
9KOJIOTMYECKOW ONACHOCTU CTOYHBIX BOJ, @ B COYETAHWU C METOlaMH OMOWH[IH-
KallM{ - U JUIS OLIEHKH JKOJIOIMYECKOro OJIaronoiyuusi BOJHBIX 3KocucTeM. B To
K€ BpeMsl ISl OLIEHKH KauecTBa NUTHEBOI BOJIbI METO/Ibl OMOTECTUPOBAHUS ITPAK-
THYECKH He ucrnonb3ytorca. OCHOBHAs mperpaja - yCTOsIBIIEeCsS B Cpele Menu-
KOB, YCTaHABJIMBAIOIIMX HOPMATHUBHI Ka4eCTBA MUTHEBOM BOJBI, TOUKA 3PEHUS, YTO
“genoBek He naduus”. Ho, BO-1epBbIX, METObI OMOTECTUPOBAHHSI OCHOBAHBI HE
TOJIBKO Ha JaHUsIX, a BO-BTOPBIX, METOAbI OMOTECTUPOBAHUS HE 3aMEHSIOT CO-
0oii npyrue, a 1alOT WHCTPYMEHT MHTErpaJIbHOM OLICHKH KayecTBa BOJBI, €€ I10-
TEHIMAJIbHOI ONMAcCHOCTH Ui 4eroBeka. JleificTByrone HOpMaTUBbl OXBATHIBAIOT
OTPOMHBIN TepedeHb NMPHOPUTETHBIX 3arpA3HSAIONNX BEILIECTB, YCTAHABIMBAS UX
IIPEe/IeNbHO J0IyCTUMOE COAepKaHue B BoAe. Ho Ha IpakTHKe Takas cucTeMa Hop-
MHUPOBaHHMSI, C OJJHOM CTOPOHBI, HE MOXKET OBITh OCILECTBJIECHA B IIOJHOM O0OBEME
13-32 MHOXKECTBA MapaMeTPOB, MOUIEKAINX KOHTPOJIIO, a C APYTrOil CTOPOHBI, IPU
11000M HaboOpe KOHTPOIUPYEMbIX [OKa3aTeslell HeT rapaHTUK 0€30I1aCHOCTU BOABL,
ITOCKOJIBKY OMAaCHOCTb MOYKET MCXOJHUTh OT HEKOHTPOJIHPYEMBIX, 3a4acCTyI0 HEU3-
BECTHBIX TOKCUKAHTOB.
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B moxmange paccMOTpeHBI METOABI OMOTECTHPOBAHMSA, HanOoIee TIPUMEHIMEIC
K OIIEHKE KauyecTBa MUTHLEBOM BOABI. [10CKONBKY B MUTHEBOW BOJE TOKCHYECKHE
BEIIECTBA, KaK MPABIIIO, COEPKATCA B OYCHb MAaJIBIX KOHIIEHTPAIUAX, OCHOBHOE
BHUMAaHHE YJEIAETCS METO/aM, IMO3BOJISIIOIIAM OIICHUTh XPOHWYECKOE BO3/ICH-
CTBHE TOKCHKAHTOB: MX MYTareHHYIO aKTHBHOCTb, HapyIIECHHE PEIPOTyKTHBHOM
(hyHKIIUH B QU3UOTOTHIECKOTO COCTOSTHUSI OpraHu3Ma.

B kadecTBe peKOMEHIYEMBIX MTPEIIATalOTCs CISTYFONTine OMOTECTH:

1. Bnusiame Ha peNPOAYKTHBHYIO (PYHKIIHIO: KONWYIECTBO BEIMETAHHOH MOJIOAH
nepruogadHU B 3-X TMOKOJIEHUAX. TecT MpoCT B UCTIOTHEHWH, 3aHUMaeT 96 4., HO
MIPU HAJIMYHAU B BOJE OCTPOH TOKCHYHOCTH KOJIMYECTBEHHBIN Pe3yabTaT MPOsBIIS-
eTcs yepes 48 .

2. Ha myTareHHyI0 aKTHBHOCTH OOBIYHO HCITONB3YETCS KIIACCHUYECKUH TecT
«CATbMOHEIIIa-MHKPOCOMBD) (TECT DiiMca). DTOT TECT MUPOKO IPUMEHSIETCS yUe-
HBIMH BCETO MHpA IO CTaHAApTHOW MeTonuke, mpuHAT BO3, oHAKO OH cUUTaeTCs
TTOJTYKOJIIYECTBECHHBIM 1 OOJTBIIIE UCTIONB3YETCS IS aHAIN3a OTACTHHBIX TOKCHYe-
CKHX COCIUHEHUH, YeM JIJII MHOTOKOMITOHEHTHBIX CMECei COeTMHEHNH, KaXkI0¢e 13
KOTOPBIX TMPHUCYTCTBYEeT B MUKPOKOIMYECTBAX. VICIOIp30BaHUE PA3IHMIHOTO poma
MIPOIIeTyP IO KOHIICHTPUPOBAHUIO PACTBOPEHHBIX B BOJIE BEIIECTB IPHUBOANT K CY-
IIECTBEHHOMY MCKa)KEHHIO PE3yIIbTaTOB.

3. B kadecTBe UYBCTBHUTEIHHOTO JKCIIPECCHOTO TECTa Ha TEHOTOKCHYHOCTH
TIpeJUIaraeTcs TECT MO BIMSHUIO HATHBHBIX IMPOO BOIBI HA YaCTOTY W THIT XPOMO-
COMHBIX abeppaliii B KyITGTHBHPYEMBIX KIETKaX MIICKOTHTAIOMHNX (KUTAHCKOTO
XOMSTUKA).

AHanmu3upyemas po06a Bonbl (Kak W KOHTPOJbHAS BOJA) BBOAUTCS B KYJIBTY-
pampHYIO cpemy B COOTHOIIEHHH 1:1 Ha S-cTaany MUTOTHYECKOTO ITHKIJIA CHHXPO-
HM30BaHHOM KJIETOYHOM KyJIBTYpbhl KMTAlCKOro XoMmsiuka. Yepes3 2 daca KOHTaKTa
KyJbTypa KJIETOK OTMBIBAE€TCSI YUCTOW BOJIOM M BbIAepkuBaeTcs 10 4. B KyNbTy-
pampHON Cpefe 10 CTaIud MHTO3a, MOCIe Yero MPOBOAUTCS BHU3YalbHBIN aHAIHM3
XPOMOCOMHBIX abeppariiii B OMBITE W KOHTPOJIE.

4. TecT Ha COBOKYITHOE BIHSIHE KOMITOHEHTOB BOIHOM Cpe/Ibl Ha MEMOpaHHEIE
rporiecchl epekucHoro okucienus munuaoB (ITOJT). B kadecTBe Momeny KieTod-
HOW MeMOpaHBI MBI HCITOIB30BAJIH JIUIIOCOMY - TOMOTEHHYIO CyCIIEH3UIO JICIIHTH-
Ha KypWHOTO JKeITKa. Perncrpupyercs cKOpOCTh peakimu ackopOaT-3aBHCUMOTO
OKWCTICHHS JICITUTHHA TI0 HAKOIUICHUIO MPOAYKTA - MaJOHOBOTO IMATBACTH/IA. - B
HCCIeTyeMOl 1 KOHTPOJIBHOM Bojie. B crienuanbHBIX SKCTIepuMeHTaX ObLTO IToKasa-
HO, UTO OTKJIMK MOJICITEHOM CUCTEMBI (in Vitro) TECHO KOPPEIUPYET C pe3yibTaTaMu,
TTOJTY9IeHHBIMH Ha MbIIIax (in vivo).

Pe3yipTaThl HalIMX MHOTOJICTHHUX WCCIIEIOBAHHUN MOKA3BIBAIOT, YTO HAPSIY C
00s13aTeTHbHBIM MUKPOOHNOJIOTHYECKAM KOHTPOJIEM MTPH TOKCHKOJIOTHYECKOH OIIeH-
Ke KaueCTBa MIUTHEBOW BOIBI METOIBI OMOTECTHPOBAHUS TOIKHBI OBITH IPUOPHUTET-
HBIMH, TOT/Ia KaK aHAJIUTHYECKHE METOMBI BBHITIOJTHAIOT BCIIOMOTATENbHYIO (DyHK-
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LIMIO [TPH BBISICHEHUH IIPUPOJIBI ““HOCUTENST” TOKCHUECKUX CBOMCTB aHATH3UPYEMBIX
po0O BOJIBI.

KOHTPOJIb KAYMECTBA ®PACOBAHHBIX
MHMWHEPAJIBHBIX BOJ YKPAUHBI

JI. CononoBa, I. bunuaiam, A. Kucuiesckas, E. KoeBa

Vipaunckuin HUU meouyunckoii peabunumayuu u kypopmonoauu, 2.0Odecca

OcymiecTBIeHAE KOHTPOJIA 32 PAlMOHATBHBIM HCIIONB30BAHUEM, OXPAaHOM,
MOHHTOPHHIOM COCTOSIHUSI TIPHPOIHBIX JIEUEOHBIX PECYPCOB — OCHOBHAS 3a/ada
YKpamHCKOTO TOCYAapCTBEHHOTO IIEHTPa CTaHJApTH3AIlMA M KOHTPOJIS KadecTBa
MIPUPOAHEIX U MpeopMUPOBaHHEIX cpeAcTB. HeoOxommmoe ycioBre HCIoiabh30Ba-
HUS IPAPOIHBIX JICUEOHBIX PECYPCOB B COOTBETCTBHUH C MPHKa3oM M3 YKpanHBI OT
02.06.2003 1. Ne 243 «ITopsiioK OCYIIECTBICHHUS MEIUKO-OMOIIOTHIECKON OIICHKH
KadecTBa M IIEHHOCTU MPUPOIHBIX JICISOHBIX PECYPCOB, ONPEICICHNE METOJIOB HX
HCTIOJTB30BAHISD) - TIONYYEHHE MEIUKO-0aThbHEOIOTHUECKOTO 3aKIIFOUCHUS, a TAKKE
MTOJICYET M YTBEPKIACHUE 3allacOB TI0 SKCILUTYaTHPYEMBIM MECTOPOKICHHUSIM MHHE-
panbHBIX BOJ. KOMITIIEKCHBIHN MOIXO0 K PEIICHUIO 3THX BOIIPOCOB 00ECTICIMBACTCS
y4acTHeM B pabOTe TaKUX CHECIUATACTOB KaK THAPOTEONIOTH, XUMHKH, MAKPOOHO-
JIOTH, (PU3HUOJIOTH, THTUEHUCTHI, 0aTLHEOIOTH.

LleHTp IPOBOIUT MTOCTOSTHHBI MOHUTOPHHT KadeCcTBa (hacOBAaHHBIX MHHEPAITh-
HBIX BOA YKpawHbl Ha cooTBeTcTBUE TpeboBanusM JICTY 878-93 «Boasl muHe-
pajbHBbIE MUThEBbIE. TEXHUUECKUE YCIOBUS», B KOTOPBIN BKItOYeHBI 230 mipupos-
HBIX CTOJIOBBIX U 218 1€4eOHO-CTOJIOBBIX MUHEPAIBHBIX BoA. KOHTpoIIb ocyimect-
BISIETCSA TIO0 TaKUM ITOKA3aTeIsIM KaK OPraHONENTHYSCKHE, MAaKPOKOMIIOHECHTHUI
COCTaB BOJIbI, COAepKaHNE OMOTOTHYECKH aKTUBHBIX KOMITOHEHTOB M COCTUHCHNUH,
KOHTPOJIb COAEP)KaHUS HOPMHUPYEMBIX KOMIIOHEHTOB (HHUTPATHl, HUTPHUTHI, MBI-
IIThSIK, CBUHEI], IIWHK, CEeJIeH, YpaH, KaIMUi, Meb, pPTyTh, CTPOHIIUH, panuii, ¢prop,
(enonbr). B HacTosIIIee BpeMs MOATOTOBJICHA HOBAasl PENAKIIUs HOPMATUBHBIX O-
KyMEHTOB 110 (pacOBaHHBIM MHHepaibHBIM BofaMm (JICTY 878, TexHomorudeckas
WHCTPYKIHSA I10 TIOATOTOBKE B (PACOBAHUIO MMUTHEBBIX MUHEPATBHBIX BOJ), FApMO-
Hu3oBaHHas ¢ JupextuBoit Cosera EC mo munepansHbiM Bogam Ne 80/777/EC,
craggapramu ['epmanun, Benrpun, Uexuu. BeimonHenne TpeOOBaHUN HOPMAaTHB-
HBIX TOKYMEHTOB B 00NlacTH (hacoBaHMS M KOHTPOJII KadeCTBa MIHEPAIBHBIX BOJ
MTO3BOJIUT BBITYCKaTh MPOIYKIIHIO, KOTOpasi B MOJTHON Mepe OyIeT YIOBIETBOPSATH
moTpeOuTENeH, a TakKe AACT HACEICHHIO BOSMOKHOCTh WMETh aJIbTePHATHBHBII
HCTOYHUK ITUTHEBOU BOJBI BRICOKOTO KaueCTBa.
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AJCOPBIIMOHHASA ®UJIBTPALIUA YIAJEHUSA MbBIINITBAKA

I1. Cos0:keHKHH
Huemumym Ipobnem Komniexcrnozo Ocsoenust Heop PAH, Mockesa, Poccus

A. 3oy0oauc, U. Karcousinance
Yuusepcumem Apucmomens, Teccanonuxu, I peyus

[IpescTaBieHbl pe3ysbTaThl yIAICHHS MBbIIIbSIKA M3 BOAHBIX UCTOYHUKOB IO
OCTaTOYHOW KOHIIEHTparuu Huxe 10 ur/m. AmcopOruoHHas GUIBTpamys KIacCH-
(unupyeTcs Kak albTePHATUBHAS TEXHOJIOTHS TTPH 00pabOTKe BOJIBI.

B anacopOumoHHON (GUIBTpaMi MCTIOIB30BAIA MOAM(PHUIIMPOBAHHBIE TTOJIN-
MEpHBIC MaTepHaIIbI (TICHOIUTACT, TIOJIMCTUPOI, OMOTIOTUMEPHI, CTICITHAIbHAS TICHA),
MOBEPXHOCTh KOTOPBHIX OblIa TMOKPHITa COOTBETCTBYIOIIUMH aJICOPOLUOHHBIMU
areHTaMu (THIPOOKHUCHIO Kele3a).

YcTaHOBIICHBI OCHOBHbBIE (DM3MKO-XUMHUYECKHE MapaMeTpbl MOJUCTHPOIBHBIX
rpanyn g ynaineaust As: pH 7,0; muneitnas ckopoctsb 1,4 m/4, [Fe] mokp. 0,1 M;
[As ], 50 pr /n; o6pabarbiBamn pacTBOpaMu B KOMUIECTBE 20 00EMOB COPOLIMOH-
Hoit moctenu. [lpu atux ycnoBusax As(IIl) ynamsmcs va 85%, a  As (V) momHOC-
Th10. [enecoobpazno npeasapurenpHoe okuciaeHue As(IIl). Yeranosien mexaHusm
obOpazoBanwusl GpeppuTa apceHara uin Gpeppura apceHUTa 10 CXeMe:

copowust

M-FeOH + H/AsO, —> M-Fe-H AsO,

Pa3paboTaHnbl yCiioBHs BRICOKOTO BHYTPH()A3HOTO IMYIBIUPOBAHUSL IS TIOJTY-
YeHUS ONTUMAIBHBIX Tpanyi (moixu BBD). Touka npockoka Huxke 10 ur/m nocrura-
J1a mociie 00paboTKK pacTBOpamMu B KoimdecTBe 250 00beMOB TIOCTENHN U yAAJICHHE
As ObUIO BBIILIE, YEM ISl TPAHYI U3 MOJUCTHPONA. YCTAHOBJICHO, YTO KOJIUYECTBO
JKese3a MPHU MOKPBITUN PA3IMIHBIX 00pasioB kojebamoch oT 23 g0 93 mr Fe/r
(mom BBD).

Hcrnonb3oBanu OMOMOTUMEPHI (aJIbIMHATHI KaIbIHsI) B KAYE€CTBE 3aKPEILISIO-
ero copOeHTa sl yOaJIeHUs MBIIIbsIKa U3 3arps3HeHHON Boabl. OOImas cymma
JKeye3a, HarpY)KEHHOTO B ATOM Marepuale, Oblna HakjeHa mopsaka 3,9 mr Fe/r
BIIQKHBIX TpaHyn anbrunara. [lpu Bpemenu npedsiBanus 10 MUHYT, 00bEM pacTBO-
poB As(V) 061 paBHBEIM 230 0ObeMaM MOCTENN 0 TOUKH npockoka 10 pr /m. Jlmst
CpaBHEeHWMsI, TIpH ucroib3oBaHuK pacTBopa As (III) Tompko 45 oObeMOB pacTBO-
POB, PaBHBIM IIOCTENH, OBUIO JI0 TOYKH MPOCKOKA, YKa3biBas Ha HEOOXOIUMOCTD B
npeasaputensHom okucnernu As(I1l). Haiineno, uto mrst mpockoka 20 %, Teope-
THYECKas MOCTENb OblJIa C COPOIIMOHHONM  CITOCOOHOCTHIO 13,75 MT AS/T BIaKHBIX
rpanyn anerudara wim 2,91 mr As/mr Fe. Beruncnunu 1Ba 0CHOBHBIX IapaMmerpa
JUISL CO3/IaHMsT COPOLIMOHHOM KOJOHHBI. [1J1s1 TOCTHIKEHHMST KOHLIEHTPAIMK B TIOTOKA
As =10 pr/n neoOxoaumo 76 ¢ u pacxoxn 0,45 Kr ajprunara /am’.
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AncopOumonHas GpunbTpanys sBisercs dh(GEeKTHBHON TEXHOIOTHEH IS y/ia-
JICHUS] MBIIIbSIKA ¥ MPEICTABISIET PSi/I IPEUMYIIECTB 10 OTHOIICHHUIO K CYIIIECTRY-
FOIMM TEXHOJIOTHSIM: H30€KaTh IMPOM3BOACTBA OOJBIIECTO KOJIUYCCTB STOBHTHIX
[IJIAMOB, PACHIMPHUTH IJIOIIA/h TTOBEPXHOCTH JIJIs ICOPOLIMHU U HCIIOIB30BATh JIJIs
yAaJeHUs HU3KUE KOHLEHTPAUK MBIIIbSAKA [T0J3E€MHBIX BOJ.

STUDY OF THE INDUSTRIAL WASTEWATER TREATMENT WITH
REFRACTORY NONIONIC SURFACTANTS CONTENT BY AOPS
ACCORDING TO DISCHARGING QUALITY REQUIREMENTS

M. Stefanescu, Rodica Doaga, Margareta Nicolau, Cristiana Cosma

National Development and Research Institute for Industrial Ecology — ECOIND,
Bucharest, Romania

The nonionic surfactants are largely used for industrial and domestic purposes
because of its washing properties. Some of them are refractory when classical
wastewater treatment processes are applied.

The Advance Oxidation Processes (AOPs) are able to assure a high level of
degradation for many organic and inorganic compounds.

This study shows the application at laboratory level of AOPs processes in order
to remove the nonionic surfactants from industrial effluents (~ 6 mg/1) according to
the discharging limits for surface water (0.5 mg/1).

There were established the optimal conditions for surfactant oxidation using the
UV/H,0, system. The removal efficiencies were determinate from the variations of
organic load (COD) and surfactant concentrations in the effluents according to initial
concentration and operating parameters (pH, reagent doses, time of irradiation).

The experiments demonstrated that Fenton photolysis (UV/ H,O,/Fe*) is able
to remove the nonionic surfactants and organic load below the admitted limits for
discharging in natural water operating in the following conditions: acid pH, massic
ratio active oxygen:surfactants — over 8:1, massic ratio Fe*": surfactant — around
1:1, irradiation time - over 5 minutes.
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IKOJOTMUYECKAS XUMUSI COCTABA MOPCKOM BOJbI PAMOHA
HOJAHATUA «IIMUATA» (YEPHOE MOPE)

0. Cropuak® C. Iatios?, B. Hukynaun!

" Ooeccruil nayuonanvuwiil ynusepcumem um. M. U. Meunukosa
Vkpauna,
2 Ooecckuil Qunuan uncmumyma 6GUOL02UU TOXHCHBIX MOPEll
Ooecca, Yxpauna

Wccnenoanus nmpooauiuch ¢ 6opra HUC «ArTapec» Onecckoro rocyHuBep-
CUTETa B palioHe JOKAJILHOTO TeKTOHWYecKoro momHsaTws «llImumra» Ha ceBepo-
3anmagHoM Irenbde YepHoro Mops. B BomHOM ToIe oCymecTBIsuICs 0TO0p mpod
MIPUIOHHOW U TMPUITIOBEPXHOCTHOMN BOJIBI.

J1J1s OIICHKH THPOXUMHYCCKON CUTYAIIUU U ONIPECIICHHS CTCIICHH 3arpsi3HEH-
HOCTHU MOpCKOﬁ BOJbI B KOMIIJICKC I'€O3KOJIOTHYCCKUX I/ICCJ'[CI[OBaHI/II\/’I 6I)IJ'II/I BKJIIO-
YeHBI THAPOXUMHUYECKUE HAOIIONCHUS — OMNPEISIICHUE COJICHOCTH, COACPIKAHWS
PacTBOPEHHOTO KUCIOPOAa (M CepoBOIOPO/IA), BOTOPOIHOTO ITOKA3ATEIsI, OMOTeH-
HBIX BEUICCTB, MUKPO3JIEMEHTOB-TOKCHKAHTOB, HedTenponykroB (YBX), HekoTo-
PBIX HauboJIee PacIPOCTPAHCHHBIX MTECTHIIUIOB.

YcTaHOBIEHO, UTO B IPUIOHHOM TOPU30HTE COJIEPIKAaHUE KUCIIOPO/la HECKOJIb-
KO MCHbBIIC, YEM B HOBerHOCTHOM, HO pa3HI/1ua B CO)ICp)KaHI/IHX HCBCJIMKA — B
cpenHem meree S %.

CepoBoopo/T B IPUIOHHOM CIIO€ HHUTIIE He 0OHapykeH. BomopomHbIii mokasa-
TEeJIb JIsl HOBEPXHOCTHOTO CJIOSl COCTABIISUT B CpeHEM Juisl Beel mowmaau 8,24. Co-
nepxanue pocdaraoro Gochopa B IOBEPXHOCTHOM CIIOE COCTaBisieT 12,8 MK/,
B MIPUIOHHOM — 15,2 MKT/J1.

KOHI_ICHTpaLII/II/I MI/IKpO3HCMeHTOB B oCaakax Hu BOHHOﬁ TOJIIIC HAXOOATCA B
rpenesnax, XapakTepHBIX ISl 0CAJKOB CEBEPO-3ama Horo menbda YepHoro Mops, 1
ITIK mst Bogbl. MIckiTioueHne COCTaBIsET Meb, COAECPKaHUEe KOTOPOM, 0COOCHHO
B IIPUJIOHHOM CJIO€, OBIIO BBICOKUM - Ha ypoBHe [1JIK u uyTh BbIme. OT™MedaroTcs
MTOBBINICHHBIC KOHIICHTPAIIUY [IMHKA W CBUHIIA B OTICIBHBIX MPOOax.

Hanuuue B Bo/ie MECTUITMIOB CBUICTEIBCTBYET O TPAHCTPECCUBHOM IEPEHOCE
3arpsI3HSIONIMX BEIIECTB, BEPOsTHEE BCero 3 KapKMHUTCKOTO 3anBa. A HEBBICO-
KHE COJIep)KaHue B BOIHOM TOJIIIIe OMOTEHOB CBUIETEIHCTBYIOT 00 OTCYTCTBUH CBE-
JKETO OPraHUIeCKOTO 3arpsi3HEHUS, TO €CTh HJIET MPOIECC ACCUMHUIISIIIAH «CTaphIX»
OMOTEHHBIX 3arPsA3HUTEICH.
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MOHMTOPHUHI KAYECTBA BOJIbI, TPAHCIIOPTUPYEMOM IO
MATI'NCTPAJIBHOMY BOAOBOAY «<ACTPAXAHbB - MAHT BIIIIJTAK»

E. Baiioareipos, K. Tacranos*, K. Tokmyp3un, C. Omup0exoB

Hayuno-Hccneoosamenvckuii Mnemumym Hegpmu u Boowl, Anmama, Kazaxcman

B 1987-1989 rr. mnst cuabxkerus Bomoit [Ipukacnmiickoro pernona Kaszaxcrana
OBLT TOCTPOCH BOIOBOA «ACTpaxaHb-MaHThIILTaKk» IIHHOHN 1041 kM.

AHanm3 1 00001IeHIe CTATUCTUICCKIX TAaHHBIX TI0 Ka4eCTBY BOJBI, TPAHCITOP-
TUPYEMOI! 110 BOIOBO/LY, IOKA3aJIi, YTO OHO HE TIOCTOSIHHO BO BPEMEHHU U MO JJINHE
BOJIOBOJZIA ¥ 3aBUCHT OT U3MCHCHUS (DU3UKO-XHUMHUYECKOTO COCTaBa B TCUCHHE TOlIa
B FOJIOBHOM BOJJOUCTOYHMKE — MpoToke Kurau. Mi3MeHeHue kauectsa BOJIbI B BOJO-
BOJIe OOYCIIOBJICHO KOMILUICKCOM B3aMMOCBSI3aHHBIX MPOIECCOB — KOPPO3UOHHBIX,
THIIPO- ¥ MUKPOOHOJIOTHICCKHX,, TEMITCPATyPHO-KHCIOPOIHBIM U THAPOIHMHAMUYC-
CKUM PEKUMaMH €0 AKCIDIYaTalliH, a TAKKE YCIOBHAMH MPEI00paOOTKH PEIHOM
BOJIBI IIEpEJ] €€ TPAHCIIOPTUPOBAHUEM.

KoHIeHTpamm MUKPOKOMITOHCHTOB TPAHCIIOPTHPYEMOI BOMBI (TSDKEITbIC Me-
TaJUTbl, HEMETAJUTBI) ¢ TOKCHYCCKUM TIPU3HAKOM BPEIHOCTH ITOIBEPTAIOTCS HE3HA-
YUTEIHHBIM KOJICOAHUSAM, U COOTBETCTBYIOT HOpPMaM, YCTAHOBJICHHBIM JUTS BOJBI
MUTHEBOTO KauecTBa. B pe3ynbrare Koppo3uu BOJOBOAA BBISBIEHO YBEIHMUEHUE KOH-
LICHTpAII MapraHIla, xKele3a (C OPraHOJICNTHICCKIM PU3HAKOM BPEIHOCTH).

MyTHOCTB TpaHCHOPTUPYEMOI1 BOABI B 3UMHUN nepuof Huke [TJK s nutse-
BO¥1 BOJIBI, a B IPyTHE ICPUOIBI B 2 pasa Ooiblire. 3amax BOIbI IT0 BOJOBOIY HE Ipe-
Boimmaet I1JIK - 2 6amioB, olHAaKO B JICTHUH M OCEHHUI ce30HbI Ha 652 KM 1 832 KM
MOBBITIIACTCS A0 3 6ayuioB. [IBETHOCTH CHMKAETCS TTO BOAOBOAY IO HOPMATUBHBIX
snauennit < 20° (XKII) mist nuTheBOI BOJIBL

KoHIeHTpaIwst pacTBOPESHHOTO B BOJIC KHCIOPOIa YOBIBACT IO BOJOBOY, IIPH-
4YeM B JICTHHUH U OCCHHHE MEPHOJBI OHA MPAKTUYCCKH cpadaThIBacTCs ke Ha 452
KM H JJaJiee TPAaHCTIOPTUPOBAHKE BOIBI OCYIIECTBISICTCS B aHADPOOHBIX YCIOBUSIX.
B 3umHMil ce30H, Ipy MOHMKEHHBIX TEMIIEpaTypax pacTBOPEHHBIM KUCIOPOJ CO-
XpaHsgeTcs MPaKTUYECKU JI0 KOHIAa BOJOBOAA. B BeceHHMI MaBOJOK KHUCIOpPOI B
BOJIE 10 Tpacce BOIOBO/IA CHIDKACTCS 00jiee MHTCHCHBHO, COXPAHSSCh 10 652 KM.

PactBopeHHBII B BOJIE U BBIICTSIOLIUICS B TPOLIECCE )KU3HEAEATEIBHOCTH JKe-
ne300aKTepuil TUOKCH]] YIIepoaa OKa3bIBaeT BIHMSHUEC Ha KOPPO3HIO BOMOBOMAA U
BCJIEICTBHE 3TOTO HA OpraHojienTHYecKue cBoiicTBa BoAbl. Cienbl cepoBo1opoa,
MIPOIYKTa JKU3HENCATCIFHOCTH CYIb(paTpeIylupyomuX OaKTepuil B MaBOIOK U
JIETHE-OCEHHUH TEepUOJl, YXYAIIA0T OPraHOJIEITHUECKUE CBOMCTBA BOJbI — MOBBI-
MIAOT 3amax 10 3 0ajuIoB.
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HCITIOJB30BAHUE ®EPPUTHOI'O METOJA B TIPOLIECCAX
OUUCTKHU YPAHCOIEPXKAIIIUX BOJ

T. Tumomenko, I'. Mmunko, b. Kopunjaosuny

Hnemumym xonnoudnou xumuu u xumuu 800wl um. A.B. [Jymanckoeo HAH
Yipaunwi, Kueg

[Ipobnema ge3akTHBAIUH OOTBITUX 00HEMOB PaHOAKTHBHO 3arPSI3HCHHBIX BOJT
JI0 CHX IOP MPAKTUYECKU HE pelleHa. JTO CBA3aHO KaK C KOHIIEHTpaUel pajanoak-
THUBHBIX U30TOIIOB, TaK U C paclpencicHrneM U (opMOil HAXOXKICHHS WX B BOTHBIX
pactBopax. TpaTuIoHHBIC TEXHOJIOTHHU, OTIMYAsICH Jake BRICOKOU 3(pdekTuBHOC-
TBIO, HE BCET/Ia MOTYT OBITH MCIIOJIF30BAHbI HA MPAKTHKE, YTO CBSI3aHO C UX HU3KOU
MIPOU3BOUTEIHHOCTRIO WM C 00pa30BaHHEM OOJBIINX OOBEMOB OOBOJHEHHBIX
0CaJIKOB, TPEOYIOIIUX PEUICHUS MPOOIEMBI HX ITepepabOTKH.

Lenb manHOW pabOTHI COCTOSIIA B MCCIICIOBAHHH BO3MOKHOCTH HCIIOJIE30Ba-
HUS (DepPUTHOTO METOAA U HM3YYCHUH YCIOBUI 00pa3oBaHUs (PEppUTHOTO OcaKa
st coocaxkaenus U(VI) npu odncTke ypaHCOmEpKaIIuX BOI.

MarHuTHBIC CBOWCTBA KPUCTAJUIMYCCKUX (PEPPUTHBIX OCAIKOB H3MEPSITH C
ITOMOIIIBI0 MAarHUTOMETpPa ¢ XOJUTOBCKHM JaTYUKOM. B (rutsrpare m3mepsim ocra-
TOYHOE COJCpIKaHUE ypaHa (POTOMETpHICCKUM MeTomoM ¢ apceHaso 1l B cuipHO-
KHCIIOH cpene.

W3ydenne npoBOAMIOCH B IBYX HAIIPaBJICHUSX: HEOCPEICTBEHHOE ONpeIeIie-
HUE MUHUMAaJIbHBIX KOHIICHTPAMOHHBIX ycioBuit coequaennid Fe(Il) u Fe(IlT), nx
COOTHOIICHHUS TSI CHIKCHUST 00beMa 00pa3yeMoro ocajaka B pacteope, pH ocax-
JCHUS W TPUPOIBI OCATUTENS, a TaKKe ONpeleieHUue dPPEKTUBHOCTH OYHUCTKU
BOIIBI OT coenHeHM ypaHa (V) B H3y4eHHBIX ONTUMAIIBHBIX YCIOBHSX.

Bruto ycTaHOBIIEHO, UTO ONTUMaITbHAS 1034 XkKele3a pu cootHomieHnu Fe(1l)/
Fe(IIT) = 1/0,015 cocrasusier 125 mr/a (creniens ounctku ot U(VI) — 100%), kpome
TOTO, C MOBBILIEHUEM JI03bl CYMMAapHOTO >KeJie3a B PaCTBOPE, BO3pacTaeT JOJIsl COo-
neii Fe (II) B coornomennu Fe(II)/Fe(Il).

Hawmu OpuTa H3ydeHa KHHETHKA H3MEHEHHS 00beMa 0CajIka U yCTaHOBIICHO, UTO
(hopMEpOBaHUE M YIUIOTHEHUE OCAJIKa MPOUCXOTUT MPAKTHUCCKH 32 mepBbie 1 — 2
gaca, TaKk KaK OIHHUM W3 ONPEACIIIOMNX (PaKTOPOB IMUPOKOTO MCIIOIH30BAHUS Ha
MPAaKTHUKE JaHHOTO METOMA SBIISICTCS HEOONBIION 00beM 00pa3yIoIIerocs: ocaaka
MIPU OCAKICHUH.

Ha xoHewHsIi pesymbTar mpormecca (eppuTooOpa3oBaHUS B 3HAYHTEIBHOU
Mepe BIUSIOT: YCIIOBHSI IPOTEKAHUS caMoii peaknuu, npupona ocagurens (NaOH,
NH 4OH), MOPSAIOK BBEICHUS PEareHTOB JIJIsl OCAXKIEHUS. YCTaHOBIIEHO, UTO B ONTHU-
MaJIbHBIX KOHIIEHTPALMOHHBIX YCIOBUAX [0 CYMMapHOMY KeJIe3y U J103€ LIEeT0YHO-
ro pearernra 0,22 + 0,3 r/1 00beM 0CaJIKOB MPAKTUICCKH HE MEHSCTCS M SBIICTCS
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MHUHHAMAJIBHBIM = 15 —16 ¢M3/11, HO B TO K€ BpeMsl IPOIOIDKUTEIBLHOCTE (hOPMUPO-
BaHMs MarHETHTA B CiIyyae 00pabOTKH aMMHAKOM 3HAUMTEIbHO MEHbIIIE.

OYUCTKA NOBEPXHOCTHBIX BOJ OT PAJTMOHYKJINJOB

B. To6uako, JI. Cnacenona, Il. I'Bo3ask, b. Kopuniaosuu

Hnemumym Konnouonou Xumuu u Xumuu Boovt um. A.B. J[ymancroeo HAH
Yrkpaunwvi, Kues

[Ipemroxker crnocod OYHUCTKHA BOABI OT PATUOHYKIHIOB OHOCOPOSHTOM, KO-
TOPBIH MpeacTaBisieT co00i THAPOONOLIEHO3, UMMOOHIM30BAaHHbIH B TPUPOIHOM
BOJIOEME Ha BOJIOKHUCTON Hacazake Tuna “BISI” na nporsxenun 12-40 cyTok npu
MaccoBoi jone 6uomMacchl paBHo 10-20 T Ha KT HOCHUTENS B MepecyeTe Ha Cy-
X0l Bec. BBIIo Moka3aHo, 4TO Pa3BUTHIM Ha HacaJke Mepu(UTOH TOMIOIIAET U3
BOZBI U YIIEP)KHBAET B ceOe paauoHYKIHIbI, aKTHBHOCTh Ha OMocopOeHTe Ha 3
— 4 mopsiiKa BEIIIE, YeM BOJBI, B IKHW OH JKUBET M WHTCHCHBHO Pa3MHOXKACTCS.
VYcTaHOBIICHO, YTO HAacallka U3 KAPOHOBOTO BOJOKHA CTPYKTYPHO OOCCIICUMBa-
€T BBICOKHH YpOBEHb OMOOOPOCTaHU, T.K. y/IeJIbHasl TOBEPXHOCTh BOJIOKHUCTOM
HacaJKH paBHa MPUONIHM3UTENBHO 550 cM?’/r. OUEHKY CTENEHH WMMOOMIN3AIMN
rUAPOOHOIIEHO3a TTPOBOAMIIN O ONpeneieHuio 6emka MeronoM Jloypu ¢ mpen-
BapUTEIbLHBIM THJIPOJIN30M OMOOOpOCTaHUH B IMIeNoYHON cpeae. Hacaaku ¢ me-
PUGUTOHHBIM THAPOOHUOIICHO30M HCIIONB30BANN TSI OYUCTKU BOIBI B MPUPOJI-
HBIX YCIIOBHAX (BOAHBIN KaHa) YOpHOOBUTBCKOI 30HBI, BOJIa U3 KOTOPOTO TEUET P.
Juenp). KoHTponb HakomieHUs paJloOHYKIUIOB Ha THAPOOHOIIEHO3E OCYIIEeCT-
BJISLIM 110 CyMMapHO# OeTa-akTUBHOCTH M oTAeibHO 1o Y’Cs u *°Sr B Boje, Ha
B3BECAX M Ha TUAPOONOIICHO3E. AKTHBHOCTD OYHIIICHHON BOABI (TIPU COOTHOIIIE-
HUHM COpOEHT-BOAHEIN pacTBOp 1,2 kr/M%) cocrasisuia mo P’Cs 0,42.10%u 1o
“Sr 3,92.10° bx/m?, T.e. crenens ouncTku cocrasisuia 90,5 u 90,2%, npu sToM
yaeNbHasi aKTHBHOCTh 0TpaboTaHHOTO copbeHTa Obita paBHa 1.107 u 9.10° B/
KI, COOTBETCTBEHHO.

[TpenioxeHHbIl CIOCO0 MPOCTOW B pean3alnu, BbIICISETCS YKOJIOTHUHOC-
TBIO, HE TpeOyeT 3HAYUTENBHBIX 3aTPaT W CIOKHOTO JOPOroro oOOpyZOBaHUS
JUTSL TIOJTy9eHUsT OMOCOPOSHTa, OTIMIACTCS TEXHOIOTUIHOCTHIO, BOZMOKHOCTHIO
OYHUCTKH OOJBIINX 00BEMOB PAAHOAKTUBHO 3aTrPS3HCHHBIX BOJ U UCTIOIH30BAHUS
B NPUPOIHBIX YCIOBHAX, 0COOCHHO B ITPOTOYHOHN BOJIE, YTO MPAKTUYECKH HE JI0-
CTHTaeTCsl HU OJTHUM W3 U3BECTHBIX CIIOCOOOB.
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RELATIONSHIP BETWEEN THE LEVELS OF NUTRIENT ELEMENTS
AND THE STRUCTURE OF PHYTOPLANKTON IN THE PRUT RIVER

Laurentia Ungureanu, Elena Zubcov

Institute of Zoology, Academy of Sciences of Moldova

The development levels of phytoplankton and the amount of organic matter
autochthonous to aquatic ecosystems depend on a range of environmental factors,
the variability among the latter inferring complex research of phytoplankton-
abiotic factors system.

This paper sums up the main results of complex research on the Middle Prut
River, which have been conducted in 2004 in order to establish the relationship
between the levels of nutrients and the quantitative parameters of phytoplankton.

The findings include seasonal patterns of planctonic algae communities, which
were chiefly influenced by variations in the levels of main nutrients — nitrogen and
phosphorus. Vegetation period is characterised by positive relationship between
the content of nutrients, and the numbers and biomass of phytoplancton. The
contents of both nitrogen and phosphorus forms were found to increase from
spring to summer and to slightly decline towards autumn.

In the spring high content of nutrients resulted in the pick of phytoplankton
development which was comprised mainly of bacillariophyta.

In summer thermal stratification of water and sufficient levels of nutrients
bring about high levels of species diversity among phytoplankton which is
dominated by green algae. Concurrently, the zooplankton — the main consumer of
phytoplankton — encounters high levels thus considerably reducing the numbers
and biomass of algae.

It was found that a close relationship exists between the dynamics of levels
of different forms of nutrients and the dynamics of quantitative parameters of
and PO, have
positive effects on the development of phytoplankton. In contrast, the nitrogen in

phytoplpankton in different seasons. Contents of NO,, NO,;, N

min

the ammonium — NH_*, N, have antagonistic effects.
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O HEKOTOPBIX BOITPOCAX MOJEJIMPOBAHUSA SKOJTOI'MYECKUX
MMPOLECOB PEUHbBIX BOJ|

T. Bapnansin

Epesanckuii I'ocyoapcmeennviil Yuusepcumem, Epesan, Apmenus

B xoHuenmuu ycToidymBOro 4esi0BEUE€CKOT0 pa3BUTHS BaKHOE CTPATErnuecKoe
3HaYEHHE UMEIOT BOJHBIE PECYPCHI, U B YACTHOCTH UX COBPEMEHHOE IKOJIOTMUECKOE
cocrosiHue. J{JIst IpaBUIIEHOW OIICHKH ITOCIIEIHETO, PEANPHHATHS Mep 1Mo 00phOe
MIPOTHB 3arPsI3HEHISI HEOOXOIUMO CO3/1aTh CHCTEMY MOHUTOPUHTA 3KOJIOTHYECKOTO
cocrosiHus BoA. CucTeMa JODKHA OBITh OCHOBaHA HA KOMIUICKCHBIX KPHTEPHUSX:
Ka4eCTBE M KOIMIECTBE BOAHBIX peCypcoB, ux (iope u dayne. s momydeHus 10-
CTOBEPHOW MH(OPMAITIH, TPABUIIBHOW OIIEHKU PaOOT IKOCUCTEMBI, CPAOOTKH CH-
CTEeMBbI MOHUTOPUHTA HEOOXOAWMO MPOBOIUTH CHCTEMATHYCCKHAC HAONIOICHUS 3a
PEXUMOM ¥ 00BEMOM PEYHOTO CTOKA, KAYECTBOM BOJIbI, HCTOYHUKAMHU U BEIICCTBA-
MH, 3arpsA3HIIOUIMMU €€, U IPOaHAIM3UPOBATh OJYyUYEHHbIE PE3YIIBTAThI.

st pa3paboTKU POTrpaMMBbI IKOJIOTHYECKOTO MOHUTOPHHTA HEOOXOIUMO CKO-
OpIMHUPOBATH (PH3MUYCCKUE, XUMUICCKHIE U OMOIOTUYCCKIE MapaMeTPhI C [ENbI0
BEISBIICHVSI 1 IOHUMAHUS POJTU M 3HAYCHHS KaXKIOTO U3 HUX B YAYUIICHHH BOJHOMN
9KOCHCTEMEI.

UpesBhIUaifHO Ba)KHO TO OOCTOSTEIECTBO, YTOOBI aOMOTHYECKHe W OMOTHYe-
CKHe HAONFONeHUs OBLTH OBl OPTaHW30BAHEI B OJTHOM H TOM K€ MECTE M OJHOBpE-
MeHHo. [locneanee 1acT BO3MOXKHOCTD BBISIBUTH UX B3aUMOCBSI3b B IIPEEIax KO-
CUCTEMBI U CO3JaTh TUHAMUYECKYIO MOJIENb.

J1st cucTeMHOTO MOAXoJa BaKHOE 3HAYEHHE MMEIOT MPOIOJIKUTENbHBIE MPO-
rpaMMBbl MOHHTOPHHTA, KOTOPEIC JaIyT BO3MOKHOCTh BBISIBUTH U OIICHHUTH CTPYK-
Typy IIMKIIOB B 3KOcHcTeMaX. KOHe4HO ke, 3TO MPOIOIDKUTEIbHAS paboTa, KOTopas
MOXET JTUThCS TOIaMH, TPpeOyst 3HAUNTEIbHBIC (PHHAHCOBBIC BIIOXKCHHS.

Nmest cucteMy MOHUTOPHHTA YKOJOTHUYECKOTO COCTOSIHUSI BOTHBIX OOBEKTOB
MOXKHO onucarhb psig Mojaesneil. CeroaHsi B MUpe HaCUUTHIBAIOTCSI MHOTOUUCIIEHHbIE
I00aTbHBIE SKOJIOTHUYESCKUE MOJICITH, OXBATHIBAFOIIIUC IECATKHU KOOI HICCKUX 010~
KOB TIPUPOTHBIX O0BEKTOB U siBJICHMH. OTHAKO KOTJ]a BOSHUKACT 3a/1a4a OIHCAHUS
MOJIEITH SKOCHUCTEMBI KAKOTO-JIMOO0 MIPUPOTHOTO 00BEKTA, TP ITOM BBIJICIISS €TO 13
BCE CUCTEMBI, U OJJTHOBPEMEHHO COXPaHss CBSA3b, BOSHUKAET Psijl CIOKHOCTEH.

s ee omrcaHusl HEOOXOAUMO YUECTh CIEIYIOMIIE BAYKHBIC YCIOBHSI.

[Ipex e Bcero, MOIETb CO3IaBACMO IKOCUCTEMBI HEOOXOIUMO CBSI3aTh C JIPY-
THUMH SKOJIOTHIECKIMH OJIOKaMU TIT00ATEHOW MOJICITH, M OHA JOJDKHA UMETh HEeo0-
XOIUMBIE ITapaMeTPhI BXO/Ia M BBIXO/IA.

Bo-BTopsIX, BRIOpaHHBI BOIHBIA OOBEKT JODKCH MMETh MOYTH OIMHAKOBEIC
MIPUPOTHO-KITUMATHICCKAEC YCIIOBUS, YTOOBI MOJIENTh cpadoTara.
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B-TpeTbux, BOJHBIN 00BEKT JOKEH HAXOMUTHCS B MpeAeiax (pH3UKo-reorpa-
(buueckoro paiioHa, a He TOCYIapPCTBEHHBIX I'PAHUI] CTPAH, C IEJIbI0 00eCIIeUeHUS
MaKCUMaJIbHOM TOUHOCTH TIPOTHO30B.

HecomHEHHO, BBIIIIE OTMEUYEHHBIC YCIIOBHUS B PABHOM CTETIEHH PUMEHHUMBI [UIs1
CO3JTaHUS MOJIEITH DKOCUCTEMBI JIF000TO MPUPOTHOTO OOBEKTA.

VALIDAREA “IN HOUSE” A METODEI DE DETERMINARE A
MERCURULUI PRIN TEHNICA VAPORILOR RECI

Gabriela Vasile, Liliana Cruceru, Jana Petre, V. [ancu

Institutul National de Cercetare — Dezvoltare pentru Ecologie Industriala -
ECOIND, Bucuresti, Romdnia

Validarea unei metode stabileste, prin studii sistematice de laborator, modul in
care performantele metodei indeplinesc specificatiile referitoare la scopul utilizarii
rezultatelor analitice. Parametrii trebuie sa fie clar stabiliti pentru a confirma dovezile
obiective ca metoda analitica elaboratd este potrivitd pentru un scop intentionat.

Prezenta lucrare igi propune verificarea parametrilor de performanta pentru
metoda de determinare a mercurului din ape prin tehnica vaporilor reci, aplicata pe
un spectrometru de absorbtie atomica ATI UNICAM 929.

In acest scop, au fost efectuate experimente in vederea stabilirii caracteristicilor
de performantd ale metodei, respectiv: selectivitate si specificitate, exactitate si
precizie, domeniu de aplicabilitate, liniaritate, sensibilitate, limita de detectie.

Interpretarea statistica a rezultatelor experimentale a evidentiat faptul ca metoda
poate fi uitlizata cu succes in controlul analitic al poluarii cu mercur al diferitelor
categorii de ape.

AN ADVANCED TECHNOLOGY FOR WATER TREATMENT

T.Knyazkova
National Agricultural University of Ukraine, Department of General Ecology

and Sustainable Development, Kiev, Ukraine

As known, membrane technologies play a major role in decision of water
ecological problems associated with the supply of fresh water and with protection
of water sources from pollution by contaminated waste waters.

139



ECOLOGICAL CHEMISTRY, 2005, Chisinau, Republic of Moldova

In spite of achievements in the study of mechanisms and antifouling techniques,
membrane fouling and fouling control remain the most serious challenge in
membrane filtration of natural and industrial waste waters. Different techniques,
traditional and novel ones, are developed and improved to control fouling.

This paper is devoted to substantiation and realization of one of antifouling
mechanisms, which plays the dominant role in the use of protective coverings
onto the membranes to control fouling in situ in reverse osmosis and ultrafiltration
treatment of different kinds of highly contaminated waters.

I'mJPOKCHUJIAMUH B ITIPUPOJHBIX BOJAX

9. buxOynaros, E. Bukoyn1arosa, . CrenanoBa

Hucmumym Buonoauu Buympennux Boo PAH, Poccus

OJHUM M3 BOKHEHIIMX POMEKYTOUHBIX TIPOIYKTOB IIUPOKOMACIITAOHBIX HH-
TpU(UKAIMOHHO-ICHUTPUDHUKAIUOHHBIX IIPOLECCOB B IPUPOIHBIX BOJIAX SIBIISETCS
ruapokcuiamMu (I'A). Kpome toro I'A sBisieTCsl KpyITHOTOHHAXHBIM  TTPOYKTOM
XIMHYECKOH TPOMBIIIUIEHHOCTH U, TOTaasi CO CTOKAMHU COOTBETCTBYIOIIUX TIPEI-
MNPUATUI B TUAPOIKOCUCTEMBI, BCIEACTBUE CBOEH BBICOKONH TOKCHYHOCTH MOXKET
BBI3bIBATh PA3JINYHBIC HETaTHBHBIC SBJICHUS.

Uccnenosanus, nposeaennsie B CIIA, fAnonuu, [lonbme u Poccuu, BbI-
SABHJIM, YTO B OKeaHax cojeprkanue ['A He mpessimaet 0.1 MkTN/J, a B BBICOKO-
TpoHBIX o3epax moxoauT no 30 MkrN/m. Hamm m3mepeHuss Ha Me30TPOQPHBIX
BOJIOEMaX IMOKa3bIBAIOT, YTO B BETCTAllMOHHBIN MEPHON B BOJaX PRIOMHCKOTO BO-
JOXpaHWIHIIA KOHIIEHTpanus ['A Ha BceX CTaHIMSIX U BO BCE CE30HBI (OT Havasa
JIeTa J10 IyOOKOH oceHu) He mpesbimana 3.5 MKrN/i1 1 B cpeJJHeM cocTaBisuia 2
MKTN/1.

B nerntoro MexeHpb B [OpbKOBCKOM BOAOXPAHMIIHIIE CUTYAIUS 110 OTHOIIICHUIO
k A mpakTruecku Takas ke kKak u PeiomHckom. Tonbko B paiioHe KocTpomsr oT-
MEYEHO JIOKaJIbHOE TOBBIIICHUE KOHIIeHTpaIuu ['A 1o 5 MxrN/m.

Hecxkomnbko Oompiire anomanuu B copepxkannu ['A Berpeuarorest B Yebokeap-
CKOM BoioxpaHunuuie; nocie BnaaeHus pek Oxu u Cypsl conepxkanue ['A noctu-
raer 7-10 MkrN/ia. OTCyTCTBYIOT CBSI3U MeXIy A ¥ ApYruM NpOMEXyTOYHBIM
MIPOTYKTOM TIpoliecca HUTPU(PHUKALUN — HUTpUTamMu. Manbie konudectBa ['A B oT-
HOCHTEJIBHO YHCTHIX ME30TPO(HBIX BOAOXPAHWIHIIAX U IMEIOIIEM TaKo! e TPo-
¢udecknii craryc 03. [InemeeBo MOTYT OBITH BBI3BaHBI OOJNBIIONH COBOKYITHOCTEIO
MPUYKH, CPEIN KOTOPBIX OCHOBHBIMU SIBJISIFOTCSI:
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1. HeGompIrass ”HTEHCHBHOCTD TIPOIECCOB HUTPU(PHUKAIIUN U JACHUTPU(PUKA-
UM

2. Bricokas nabunpHOCTh [A WM WHa4Ye, OTHOCHUTEIBHO BBICOKAS JOCTYII-
HOCTh ['A opranu3mam, OCyIICCTBISIONIMM KPYyTOBOPOT a30Ta.

3. Huskas cTeneHb 3arpsA3HEHUSI STHM MTPOILYKTOM.

Paboma noooepacana Poccutickum @onoom @ynoamenmanvhvix Mccredosa-
nutl. I'panm 04-05-64612.

HNCCIEJOBAHHUE AHTPOIIOTEHHOI'O BJIMAHUA HA KAYECTBO
TPYHTOBBIX BOJI MATHEBOI'O HASHAYEHHMS UBAHOBCKOM
OBJIACTH

C. ByiimoBa, A. KynpusHosckas

Hsanosckuii Tocyoapcmeennwiil Xumuxo-mexnonocuvweckuti Yuusepcumen,
Poccusa

[IpoGiiemMa 4nCTON BOJABI CTOUT OYEHb OCTPO, KaKk BO BCEM MHpE, Tak U B Poc-
cuu. B 6onpmmmHCTBE pernoHoB Poccutickoit denepannu KadecTBO MUTHEBON BOJIBI,
B3STOH W3 ICHTPATN30BaHHBIX NCTOYHUKOB BOIOCHAOKEHMS, HE BCETIA COOTBET-
CTBYeT CAHUTAPHO-XMUMUYIECKIM F MHUKPOOHUOJIOTHYECKUM TMoKa3arersiM. [loatomy
MHOTHE JFOIM CTapaIOTCSI MCTIONB30BaTh BOAY U3 €CTECTBEHHBIX HCTOYHUKOB - POJI-
HUKOB. Ho, KauecTBO 3TO# BO/IBI HEU3BECTHO. [109TOMY 1eIbI0 HACTOSIIEeH pabOThI
SIBIISICTCSL:

1. OnpeneneHne moka3areieil KadecTBa BOABI M3 psla POJHUKOB, PACIIONO-
JKCHHBIX Ha TEPPUTOPUH TOPOIOB U B CEIIbCKON MECTHOCTH WBAaHOBCKOHM 00JacTh 1
CpaBHEHHE X C CAHUTapHO-THTHCHUIECKIMH HOPMaTHBaMHU.

2. BrIsBICHHE BO3MOXKHOTO aHTPOIIOTEHHOTO BIUSHHUS HAa Ka4eCTBO MOA3EM-
HBIX BOJI.

Jlist aHanm3a OBLIM B3STHI TIPOOBI BOABI M3 pa3inuHbIX (32-X) ponHukoB MBa-
HOBCKOW 00JIacTH, a Takke MapallIebHO aHAJIH3HPOBajach BOJa U3 CHCTEMBI BO-
norpoBofa T. MBanoBo. ITokasarenn kagecTBa KOHTPOIHPOBAIHCH IO CTaHIAPT-
HBIM METOIWKAM B COOTBETCTBHH C THTHCHUYECKHIMH HOPMATHBAMHU COACPIKAHUS
BEIIECTB B MMUTHEBOW BOJIE: BOIOPOMHBIN MMOKA3aTeNlb, IEPMAaHTaHATHAS OKUCIIsIC-
MOCTb, O0IIast KECTKOCTh, 00IIasi MUHEpaIN3aus (CyXOH OCTaTOK), COAepKaHUe
CIIAB, x10pua-nOHOB, CyNb(})aToOB, HUTPATOB, HUTPUTOB, HOHA aMMOHUS, METall-
JIOB, OPTaHUMYECKUX BEUIECTB. TaKkke, peTHCTPHPOBAIIIICH TEMIIEPATypa BOIBI H BO3-
JIyXa B MOMEHT 0TOOpa mpod, pacxox BOABI U3 MCTOYHHKA M OPTaHOICNTHYCCKUE
mokazarend. [ToMuMo 3Toro ObUT TPOBEICH aHAIH3 BOBI IT0 MUKPOOHOTIOTHIECKUM
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U paJIMOJNIOTHYECKUM MOKazaressiM. OpraHojienTuveckre Mokas3areian Bcex Mpod
BOJIbI M3 POJHUKOB TOPA3/0 BBIIIE, YeM y BOIOIPOBOIHON BOJIBI, HO B psiie 00-
CJIC/IOBAHHBIX UCTOYHUKOB OBbUTH OOHAPYKEHBI 3arpsI3HEHHS KaK 10 XUMHUUECKUM,
TaK U 0 MUKPOOHOIIOrMYECKUM MOoKa3aresisiM. B pabote ycTaHoBiIeHa mpsiMast 3a-
BHUCHMOCTH 3arpsi3HEHUS] POJHUKOB OT MECTa UX pacroiokeHus. VICTOYHNKH, Ha-
XOJISIIIECS B CEbCKOM MECTHOCTH, TI0 BCEM HCCIIEyeMbIM MOKA3aTEeNsIM KaueCTBa
VIOBJICTBOPSIIOT HOPMATHBHBIM TPEOOBaHHSIM, B TO BPEeMs Kak B POJHHUKAX, pac-
MOJIOKEHHBIX B 30HE TTOBBIIIEHHOW aHTPOIIOTEHHOI HAarpy3ku (B rOpojiaX U OKOJIO
aBTOTpAcC), HAOMIOMAIOTCS PA3IMIHOTO POJIa 3arPSI3HEHUS.

UCCJEIOBAHUE CBOMCTB IIOYB BBJIN3U POJTHUKOB

C. ByiimoBa, A. KynpusiHoBckas

Hsanosckuil 20cyoapcmeennblil XUMuKo-mexnonocudeckutl ynusepcumem, Poccus

OxpaHa U paloOHAIBFHOE HCIIOIB30BAHUE MTOYB — OTO Ba)KHAS HKOJIOTHYCCKAS
mpobiema.

[TouBa — cioKHAsE OTKpBITAsi CUCTEMa, oOecrieurBaronas 0OMEH BEIIECTB C
JPYTHMHU 3J1eMeHTamMu Onocdepsl. B HacTosiee Bpems HAET MOBCEMECTHOE 3arpsi3-
HEHHE W JIETPaIalis MOYB, CBA3aHHAS C aHTPOIIOTEHHOH JESTeTbHOCTRIO. 3arps3-
HEHHE IT0YB OKa3bIBACT BIMSHUE HA PACTUTEIEHOCTD, TOBEPXHOCTHBIC U TPYHTOBBIC
BOJIBI, TIOTOMY IIEJIBI0 JAHHOH pabOoThI OBLIO OMPENeIICHHE CBOMCTB IMOYBBI, HAXO-
JUSIIIEHCS] B 30HE €CTECTBEHHOM pa3rpy3KH I'PYHTOBBIX BOJI - Y POJHUKOB.

Boutn 0TOOGpaHBl M MPOAaHAIN3UPOBAHBI IPOOKI MOYBBI OKOJIO POJHUKOB, pac-
MOJIOKEHHBIX B ropoaax MBanoso n Koxma MBanosckoii o6nactu. Bo Bcex mpobax
OBLITM OTIPEIICIICHBI:

1. Mexanuveckuil cocTas.

2. ConepxaHue BaJOBBIX (MU, MHKA, KaJIMUsI, CBUHIIA, MBIIIbsIKA, KOOAIETA,
HUKEJIs, XpOMa, MarHusi U PTYTH) U MOIBMKHBIX ()OPM METAJUIOB (MU, IIMHKA,
MAarHus ¥ KoOaybTa).

3. CoxepxaHue XJIOPHUI — HOHOB, CYTb(})AaTOB, HUTPUTOB, HUTPATOB, HOHOB aM-
MOHHS.

4. TToka3zatenu: yaelIbHbIN Bec TBEPAOH (pa3bl MOUBHI, TUTPOCKOITUYECKAs BIaXK-
HOCTB, KalMJUTSIPHAS BIArOEMKOCTh, IDIOTHOCTh U IIOPUCTOCTh, aKTHBHAS, OOMECH-
Hasl ¥ TUJIPOJTUTHYECKAsi KUCIOTHOCTh, pH, cyMMa 0OMEHHBIX OCHOBaHUA, TyMyC.

5. Conepxanue He(pTEIPOTYKTOB.

B pesynbrare npoBeI€HHBIX aHATU30B YCTAHOBJICHO, YTO B POOAax MOYBBI, OTO-
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OpaHHBIX OKOJIO HCTOYHHUKOB, KOTOPBIE PACIIOIOKCHEI B 30HE TIOBBIICHHOHN aHTPO-
ITOTCHHOM HATrpy3KH (B TOPOAAX ), HAOMOMAIOTCS 3arpsi3HCHUS THKEBIMA METaJUIa-
MH, a CaMble YUCTbIE MOYBbI, HE COJEPIKAIINE 3arPS3HAIOUIMX BEHIECTB — OKOJIO
pOJTHUKA B PEKPEAIMOHHON 30HE.

MANAGEMENT OF BENZOTHIAZOLE POLLUTANTS BY SELECTION
AND USE OF MICROORGANISMS'

A.Cincilei', I.Dragalin?, P.Besse?, A.-M.Delort}, M.Sancelme’, A.Bunescu®*,
B.Combourieu®

!Institute of Microbiology of AS RM, Chisinau, Republic of Moldova
’Institute of Chemistry of AS RM, Chisinau, Republic of Moldova
’Lab.SEESIB, Blaise Pascal University, Clermont-Ferrand, France
‘Laboratory of Organic Chemistry, State University of Moldova, Chisinau,
Republic of Moldova

Benzothiazoles are given priority among other persistent organic pollutants of the
natural environment due to their importance for agriculture and variety of industrial
processes. Until recently, only a few microorganisms have been shown to degrade
some benzothiazoles as pure culture. In view of the importance to microbiological
processes of detoxication, our purpose was to select some indigenous strains that will
use benzothiazole (BT) and 2-hydroxybenzothiazole (OBT) as the only source of
nitrogen, carbon and energy and to study the products of microbial transformation.

For the search of benzothiazole-degrading microorganisms, the soil heterocyclic
compounds-degrading microorganisms were used (collection of the laboratory of
Biotransformation of Xenobiotics, Institute of Microbiology, Chisinau). BT and OBT
transformation was monitored in “resting cells” experiments by chromatography
(TLC, HPLC), NMR and mass-spectrometry methods.

Benzothiazole derivatives are very recalcitrant and difficult to degrade. The
screening of 29 fungi and 37 bacterial strains in a liquid mineral medium made it
possible to select strains belonging to Penicillium and Aspergillus genus -having
various capacities to metabolize BT and OBT. Positive results were obtained when:
1) nitrogen salt was removed from the mineral medium; 2) xenobiotic concentration
was reduced to 50 mg/l for BT and 100 mg/I for OBT. It was found that the selected
micromycetes differ from each other both regarding the rate of OBT and BT
degradation and the metabolite spectrum. The most active strains were the soil fungi
Penicillium sp.24 and Penicillium sp.77, which biotransformed, within two days of
incubation, 35-56% of organic compound. The degradation of BT and OBT by these
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active strains takes place by an oxidative pathway, via successive hydroxylation
reactions: first on the thiazole ring and then in position 6 of the aromatic ring.
The hydroxylated BT products - OBT and 2,6-dihydroxybenzothiazole (diOBT)
— were detected as intermediates in BT degradation, and diOBT was found to be an
intermediate in OBT degradation by penicillii, as previously shown with bacteria.
Other metabolites corresponding to the cleavage of the thiazole ring have been
detected. Further investigations on the structure of the products of ring opening are
in progress.

THE NEW SOLUTIONS ON CATALYTICAL COMBUSTION OF
HYDROCARBON FUEL AND AIR EMISSIONS TREATMENT

V.Covaliov, Gh.Duca, O.Covaliova

Moldova State University

Using of the fuel combustion catalysis of metal and semiconductor type on the
base of d- and s-elements, make it possible to resolve efficiently the power supply
and environmental problems. Various methods of preparation are applied of both
compact and disperce catalysts. Using of industrial wastes to for these scopes is of
certain interest (Pat. MD #1880). Among the numerous industrial wastes, the most
available for the catalysts preparation are plating sludge and used technological
solutions. It was also possible to use the glue winery wastes, containing ferro-
ferricyanides formed as a result of wine-materilas de-metallization (Pat. MD #2178
and #2268). To implement these processes, there was a need to elaborate not only
the technologies, but also the flow sheets.

One of the proposed technologies implied the preparation of skeleton-type
metal catalysts obtaining on the supports, with high catalytical activity. For this
scope the methods of chemical reduction of polymetals were applied (Pat. MD
#481 and #705), containing non-metal inclusions (boron, phosphorus) which can
be readily aluminized and leached. An advantage of this method is the possibility to
apply the catalytic layers on both metal and non-metal support (ceramics).

The other proposed method included the preparation of stabilized air-mazut
emulsions (Pat. MD #1884), containing the catalytically active components, and
their combustion. The efficiency of their burning is reached by the combination
of the following procsses: explosion-type evaporation and dispercing of water
suspension, thermo-catalytical destruction of water molecules with the formation
of free radicals and synthesis-gas. These features would improve not only the

' The research was performed under the NATO Grant # EST.CLG.979245
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performance of burning, but also the environmental indicators, decreasing the
emissions of nitrogen and sulphur. These processes are initiated with the electro-
sparkle discharges, ocuring in the rotating electromagnetic field (Pat. MD #2178).

In principal new and interesting turned out to be the proposal on thermo-
magnetic enriching of air with oxygen, directed at the fuel combustion (Pat. MD
#2615). In this method the effect of abnormally high magnetic acceptibility of
oxygen in magnetic filed is used, which permits to rise the operation efficiency of
combustion engines and to reduce the toxic transport emissions (Pat. Appl. MD
#2004-0023).

The third research direction is dealing with the enhancing of air emissions
catalytical treatment efficiency under the hydrodynamic conditions (Pat. MD
#1654), and also under the magnetic fluidization of oxide catalysts (Pat. MD #1648)
and the metal ones in the poly-gradient and revolving electromagnetic fields.

The toxic ingredients in chimney emissions are subjected thus to the oxidative-
reduction destruction and subsequently are neutralized with the ammonia. Ammonia
salts are formed which can be used as mineral fertilizers (Pat. MD #2522). Once
they are neuntralized with the quicklime, the precipitates are yielded which can be
readily utilized in glass boiling (Pat. Appl. MD #2004-0211). To purify the fume
emissions, containing disperse pollutants, the new design of modernized sack-filter
is proposed (Pat. MD #1669).

In this way, the new technical solutions proposed by us lately, make it possible
to resolve power supply and environmental problems.

FUNCTIONAL PROPERTIES AND ECOLOGICAL SAFETY OF
BORON-CONTAINING COATINGS OBTAINED BY AUTOCATALYTIC
REDUCTION

'M.Ivanov, ?V.Covaliov, 2Olga Covaliova

!Institute of Physical Chemistry RAS, Moscow, Russia
’Moldova State University, Chisinau, Republic of Moldova

Technological peculiarities are given of ecological safety provision of
autocatalytic obtaining of the functional boron-containing coatings on the
base of nickel and boron, using sodium hypophosphite (SHP) jointly with the
dimethylamineborane (DMAB) or sodium borohydride (BH). The coatings may
be obtained under the conditions of automatic regulation [1]. For non-metals
metallization the method of palladium-free surface activation was proposed [2].

The plating processes were performed in the solutions containing acetic, malic
acid and glyconate, as stabilizing additives PbCl, or TINO, was used. In these
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solutions in conditions of high stability of electrolyte, Ni (Co)-B-P alloys are formed
with the low contents in boronr within the range of 1,6-2 % and high contents
in phosphorus (up to 7,1%). The rate of coatings deposition is described with the
curve with the maximum 5,2 mkm/H on 1,5 g/l DMAB, or up to 10 mkm/H on
1,0 g/l BH. Using the Roentgen-structural analysis, positrons annihilation, Oje-
spectroscopy and ESCA methods, structural-phase transformations and mechanical
characteristics of alloys were studied.

The method and equipment was proposed to obtain the composite coatings,
in which as a second phase high-disperce diamonds and corundum was used [7].
The processes of boron thermodiffusion in the deposits obtained in a chemical [8]
and electrochemical [9] method and its effects in the surface layers on wettability
with the quick solders were studied. On the base of this research such coatings were
proposed to substitute the precious metals in radio-electronics. Once such coatings
are alunimized and leached, metal catalysts of skeleton structure can be prepared and
used for the processes of hydrocarbon fuel burning and air emissions treatment [4].

To prevent the evaporation of the working solutions, we have tested the method
of application on the surface of the floats made of inert materials [6]. For this scope
hydrophobized expanded perlite was used with the granulae dimensions 1-3 mm.
The extraction of residual contents in metal and detoxication of used technological
solutions and waste water, was performed by the introducing of regents-reducers into
them, namely sodium borohydride and sodium hypophosphite in the ratio 1: (1,2-1,4)
with regard to the residual contents in nickel ions in solution. The treatment process
was carried out using the equipment with the magnetic fluidization of metal particles
in the revolving electromagnetic field with the application of constant current on
electrodes with the density of 3-5 A/dm? and voltage of 6-12 V [3, 5].

The described complex of technologic elaborations permitted to approach the
processes of chemical-catalytical deposition of metal coatings to the conditions of
pure production.
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ADVANCE IN GALVANO-CHEMICAL TECHNOLOGY FOR WASTE
WATER TREATMENT

Olga Covaleova

Moldova State University, Chisinau

For the resolving of environmental problems, minimizing of power consumption
is important in the processes of advanced treatment of natural and waste water.
Galvano-chemical technology is in compliance with these requirements, as it is
realized without the application of external current due to the micro-galvanic
couple effect. Galvano-catalytical processes and phase-disperse transformations
thus occuring, provide the pollutants inclusion into the precipitate composition.
The method is characterized with the low chemicals and power consumption, is
efficient and cheap. At the same time, the theoretical bases of this method are still
insufficiently elaborated [1]. Therefore, we have considered certain aspects of these
processes and their practical implementation in water treatment processes.

Due to the difference in electrochemical potentials iron and-or aluminum are
anodically polarized and will be transferred into the solution without the application
of external current. The coke (or copper) in galvanic couple will be polarized
cathodically. In the presence of oxygen the following reactions will be running on
cathode: 2H,0O + O, + 4e =40H" and * M"" + ne = M".

Iron and/or aluminum in galvanic couple will be polarized anodically and will
be electrochemically dissolved with the formation of Al**and Fe? ions, which are
hydrolyzed and oxidized with oxygen with the formation ofthe appropriate hydroxides
— Al(OH),, Fe(OH), and Fe(OH), and also certain complex hydroxocomplexes.
Provided heavy metal ions are present in waste water, appropriate hydroxides will
be formed. Under certain conditions, hydrophase interaction of these hydroxides
with each other proceeds, yielding the formation of microferrites with spinel crystal
structure with general formulae (Me,*"0,*)_(Fe,**0,*) , where Me — metal, k — its
valency, m and n — whole numbers.

m/2
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The mechanism is linked with the formation of intermediate radical-ions and
their interaction with each other, In this process the calc making part of the package,
and being the magnetite Fe,O,, plays the role of the catalyst:

Fe(OH),— "‘FeOH' + OH,

2 'FeOH" + 1/20, —2 'FeOH*" + 0%,

‘FeOH" + 2 'FeOH*" + O* (kxar.)— Fe,O, + 3 H".

The magnetite particles thus formed will repeatedly catalyse this process, due
to which fact it gains the auto-catalytic character.

The new types of galvano-coagulators have been proposed by us, and their
using for coagulants preparation [2-5], for fluorine removal from natural water [6],
for heavy metal removal from waste water [9-10], for pigments preparation and
their utilization in glass-boiling industry [7-8], of for other scopes.

In this way, using the principles of galvano-chemical technology, it becomes
possible to resolve a number of paramount environmental problems.
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SELECTIVE ELECTROCHEMICAL METHODS FOR METALS AND
ELECTROLYTES REGENERATION

Olga Covaleova

Moldova State University, Chisinau

The review is given on the metal cathodic reduction methods from the waste
water, used technological solutions and in hydrometallurgy. The process capacity
(P) is a function of a number of factors:

P=F{D M, a, K., C... ),

the main of which is a specific surface (a ) mass-transfer coefficient (K ). With
this regard, there is a number of reactors designs, which may be classified by three
varieties:

- Reactors with the improved mass-transfer and higher current densities, due
to the turbulization or other factors, similarly with the comparatively low electrode
surface in the cell;

- Reactors with the arrangement of multi-electrode systems in small volume,
providing the processes performing with the high specific surface;

- Reactors using the three-dimension space, providing an increase in mass-
transfer coefficient and the specific surface of electrodes.

Some of our elaborations are presented, intended for the selective extraction of
metals from diluted solutions and used technological solutions. Among these, the
perspective one is a electric reactor (Pat.MD # 747), providing the electrochemical
deposition of metal on the internal surface of revolving conical cathode. To remove
the metals from used etching solutions, the process is realized using the two-phase
solution, the second phase being the “heavy” inert organic liquid. The electrolysis
proceeds under the conditions of limit current with regard to the reduced metal,
which provokes the formation of fern-shaped weakly adhesive deposits, which
are permanently removed with the help of abrasive inclusions, fastened to anode.

This principle is laid in the operation base of the metal removal equipment from
ion-exchange resins eluates and solution regeneration ones (Pat.RU # 2044693).
Tonite regeneration can be performed in automatic regime, corellated with the
operation of electro-reactor, while the reduced metal in the disperse form is removed
through the hydrocyclone into the bunker, placed outside the bath.

Theoretical bases are discussed of the processes and prospects of flow-through
porous electrodes using, developed in collaboration with Prof.V.K.Varentsov.
Series of equipment are proposed for the regeneration of oxidized iron plating
electrolytes (Pat.RU # 1254066, 1182094 1502668), based on this principle.

To treat the technological solutions, apparatuses with the revolving porous
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flow-through cathode can be used, which majke it possible to regenerate iron alloys
etching solutions (Pat.RU # 1756282), or those for coloured metal etching (Pat.
MD # 2197). The operation of this equipment was tested in the process of copper
extraction from leaching solutions in hydrometallurgy production.

SJIEKTPOPUIBTPAIIMOHHA SI OUMCTKA BOJIBI OT IPSIMBIX
KPACUTEJIEA

T.1O. lynbHeBa

Institute of Colloid Chemistry and Chemistry of Water, Ukrainian National
Academy of Sciences

3HAYATENEHBIA UHTEPEC IS OYMCTKU BOABI OT Pa3IMIHBIX 3arPsS3HEHUH Mpe-
CTaBISAIOT MUKPO(UIBTPAIMOHHBIE KepaMUUECKAe MEMOpPaHbI U3 OKCHIA aITIOMU-
HUs. YCTaHOBJICHO, YTO caMa 1o cebe KepaMruieckas MeMOpaHa IIpaKTHYeCKHU He 3a-
JIEP’KUBAET OPraHUYCCKUE KPACUTENH PA3IMIHOW XUMUYIECKOW TPUPOABI. DPdek-
THBHOCTH OYHCTKH BOIBI OT KpPACHTEIECH MOKHO TOCTUYh B COYCTAHUH C APYTHMU
(bU3NKO-XUMUYECKIMHU METOIAMH BOJOOUYHCTKH.

KaTtroHHbIe KpacHTENN MPaKTHYECKHU MTOTHOCTHIO 3a/IePIKUBAIOTCS KepaMHUe-
CKOi MeMOpaHoi, MOTU(PHUITUPOBAHHOW TIMHUCTBIMA MHHEPAJIaMH, OHAKO 3aJ1ep-
JKUBAFOIAsl CTIOCOOHOCTh TaKUX MEMOpaH 110 OTHOIICHHUIO K aHHOHHBIM KpacHTe-
JIIM HEIOCTaTOYHA.

enpro maHHOW pabOTHI SABISLIOCH ompezaesieHue 3(P(PEKTHBHOCTH OYUCTKH
BOIBI OT IPSMBIX KpPAacUTEJeH TaHTeHIIHATbHON MHUKPO(UIBTpALeil ¢ TIOMOIIBIO
KEepPaMUYECKHUX TPYOUaThIX MeMOpaH, MOAH(DUIIUPOBAHHBIX TTIMHUCTHIMH MUHEpa-
JIAMH, TIOZ JCHCTBUEM IO TIOCTOSTHHOTO SJIEKTPHUIECKOTO TOKA.

[IpsiMbIe KpacUTEH MO0 TEXHUICCKOH KIACCH(DHUKALNH SBISIOTCS TPEICTaBH-
TeJSIMA aHUOHHBIX Kpacuresei. M3BecTHO, UTO MPHUPOIHBIC IIIMHBI IPAKTHICCKU
HEe COpOMPYIOT aHMOHHBIE KpacuTenn. OIHAKO, C MMOMOIIBI0 KEPAMUYECKAX MEM-
OpaH, MOIU(HUIIIPOBAHHBIX TNIMHUCTEIMA MHHEPAJIaMH BOZMOYKHA OYHCTKA BOJBI OT
MIPSIMBIX KPAacUTeINeH, a HaJIOKEHUE AIMEKTPHUYESCKOTO OIS 3HAYUTEIBHO MTOBBIIIAET
CTETICHb OYHCTKH.

HccrenoBanus TpoOBEICHB HA MOJCIBHBIX PAcTBOpPAX MPSMOTO OPAaHKEBOTO
po4yHoro ¢ KoHueHtpauueir 40-50 mr/om®. B kadecTBe MeMOpaHO0OOpa3yroLien
JI00aBKH 151 MOIU(HUIIMPOBAHUS KEPAMHUIECKUX MEMOPaH UCTIONb30BaH MajIbIrop-
CKHUT YEPKACCKOTO MECTOPOKICHHS.

MonensHbIH pacTBOP MPOAABINBAIIH Yepe3 KepaMIIeCKIe MeMOpaHbI Ha MUKPO-
(UITBTPaIHOHHON yCTaHOBKE, (PYHKIIMOHUPYIOMIEH B IPOTOYHO-PEIUPKYIIAIIHOHHOM
pexxume rpu padbodem nasinennn 1 mMIa u rpaguente morenmana 10-25 B/cm. B pa-
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00Te HCTIONMB30BAHBI KEPAMUIECKHE MEMOPAHBI B BUJIE TPYOOK, U3 G-Al,O, ¢ Hapyx-
HBIM ¥ BHyTPEHHHIM JHAMETPOM COOTBETCTBEHHO 12 71 6 MM U CPEITHAM pa3MepoM ITop
0,72 mxwm. TIpenBapuTeibHO MOTH(DUITUPOBAHHBIA MABITOPCKUTOM KepaMHUECKUI
(bUITBTP TTOMEIIATH B MTOCTOSTHHOE ATeKTpruecKkoe nose. OMH U3 criupaieoOpa3HbIX
AIEKTPOJIOB (aHOM) pacToiaraiy BHyTpH (QHIIETPA, @ BTOPOH (KaToT) HaMaThIBAETCsI
Ha €r0 BHEITHIOIO TTOBEPXHOCTh, MaTepHall MEKTPOIOB — IUIaTHHA.

OKCIEPUMEHTHI OCYIIECTBISUTH B PA3IHYHBIX PEKUMAX: TIPH HAJIOKEHUH TIOJIS
TTOCTOSTHHOTO 3JICKTPHUIECKOTO TOKa U €3 HeTo.

Tab6auua. Pe3yabTarhl NpogaBIUBaHUS NPAMOr0 OPAaHKEBOr0 MPOYHOIO
Yyepe3 KepaMHYeCcKyI0 MeMOpaHy, MOTH(UIIPOBAHHYIO MAJTBITOPCKUTOM, C HC-
MOJIb30BAHHEM IEKTPUYECKOTO0 MOJs ¥ MPHU ero OTCYTCTBHUH.

Wcxonnas Hcxonnas Kosdpuuent
KOHIIEH- KOHI[EHTpa- Hanpsxenue | 387€panms [Mpowussoau-
Tparust s KpacuTels B TENBHOCTb,
KPaCHTeISl | g jipiropeku- U.B usTpare, MY/(M? 1)
mr/am? Ta, /M R%
; 33,7 0,06
10 66,3 0,07
50,0 2,0 12-14 81,7-83,3 0,08
20 97,0 0,09
25 98,3 0,09

Takum 00pa3oM, pe3ysbTaThl MPOBEJACHHBIX MCCICIOBAHUI MOKA3bIBAIOT, YTO
MIPH TIOMOIIY TIMHUCTBIX MHHEPAJIOB MOKHO MOBBICHTH 3()()EKTUBHOCTH OUMUCTKH
BOJIBI OT KPACHUTEJIS MIPSIMOTO OPaHKEBOTO MPOYHOTO KEPAMHUUCCKAMU TPYOKaMH, a
HAJIOXKEHHE TIOJISI TOCTOSTHHOTO 3JICKTPUYECKOTO TOKA MOBBIIIACT K03 duriueHT 3a-
nepxanus 10 97 — 98%, Tpu STOM MPOU3BOAUTEIBHOCTD KEPAMHUCCKONH MEMOpaHbI
HE YMEHBIIAETCSI.

OKUCJIUTEJBHO-BOCCTAHOBUTEJIBHBIE ITPOLIECCHI ITPU
VIAJIEHUU COEJIUHEHM A30TA U3 BOJIbI
B. 3aneBckuii, T. Epemiko, O. lllym, I. iMuTperHko

Unemumym Konnouonou Xumuu u Xumuu Boowt um.A.B./[ymancroeo HAH
Yxkpauner, Kues, Yxpauna

MunepaibHbIe COSIMHEHHS a30Ta B PA3IMYHON CTENICHH OKHMCIICHUS SIBIISIOT-
CSl PacIpOCTPaHEHHBIMH 3aTPSA3HEHUAMH MTPUPOAHBIX BOI. HUTpaThl M HUTPHUTHI B
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AHOKCHJIHBIX YCIIOBHSIX HCIOJB3YIOTCS MHOTHMH MHKPOOPTaHH3MaMH B PEIOKC-
TpaHcQOpMAIHSIX B KA9€CTBE TEPMUHAIBHBIX aKICTITOPOB JIEKTPOHOB IIPH MUHE-
paA3aluy OPTraHUICCKUX COCAUHCHHIA.

Hamu npoBeieHbI UCCIIEIOBAHUS TI0 MOJCITHUPOBAHUIO OUOJOTHYCCKON OUUCT-
KH asorcomepkaimx Box oT moHoB NH,", NO,;" u NO,” B IpOTOYHOM MHOTOCEKIIH-
OHHOM KYJIBTHBATOPE C MUCIOIB30BAaHUEM JIMBHEBBIX BOJ MPEANPHUITHS IO MPOU3-
BOJICTBY MHHEPAIBHBIX YIOOPEHHH, B KOTOPBIE JOOABISUIA CMa309HO-0XJIaK/ I1at0-
mrue sxxuakoct (COXX) B kKauecTBe MCTOYHHMKA OPTaHMYECKOTO MUTAHUS U JOHOpA
QJIEKTPOHOB IS MUKPOOpPraHu3mMoB. IIpolriecc ocymiecTBIIsIIM MOCIEA0BATEIbHO
B QHOKCHJ/IHBIX M a’pOOHBIX YCIIOBHSIX C HCIOJIB30BAHHEM HUMMOOHIM30BAHHOTO
HA CHHTCTHYCCKOM HOCHTENIC CEIICKIIMOHUPOBAHHOTO OMOIICHO3a ICHUTPH(HIIN-
pyromux Oaktepuid. B pesynprare Takoir 0OpabOTKH OHOIIEHO3 B KOHIIEHTPAITUH
3 1/aM° TOTHOCTRIO YIAIAET U3 BOIBI COEAMHEHUS a30Ta [IPU CKOPOCTH pa3BedeHUs
0,083 u' u XIIK - 250 -350 mr/mm’. Tlpu comepxanuu B Boae, Mr/am’: NH," - 6,0;
NO; - 23,0; NO, - 1,3 u XIIK - 250,0 na anaspoOHO¥ cTaJu1 KOHLEHTPALUs HU-
Tpara cHkaercs 1o 1,4; ammonust 1o 1,7; Hutpur - orcyrcryer, XIIK - 50,0.
AdpoOHast cTagusi MO3BOJSET MOBECTH KAuyeCTBO BOJIBI O IOKA3aTeseH, Mr/i:
NO; - 0,8; ammonnii - 0,33; NO, - ner, XITIK - 30,0.

BIOLUMINESCENT MONITORING OF TOXICITY OF QUINONES IN
THE PRESENCE OF HUMATES

E.Fedorova,

Krasnoyarsk State University, Krasnoyarsk, Rusia

N.Kudryasheva,

Institute of Biophysics SB RAS, Krasnoyarsk, Rusia
A.Kuznetsov,

Institute of Biophysics SB RAS, Krasnoyarsk, Rusia

D.Stom,
Irkutsk State University, Irkutsk, Rusia

Ecological problems of natural aquatic ecosystems are currently of great
concern. Application of humic acids to decrease toxicity of water samples is a
highly perspective way. Humic acids are products of oxidative decomposition of
organic substances in soil. The mechanism of detoxication activity is not universally
known. It is proposed that activity of humates is connected with their ability to
restore oxidants. To study mechanism of humate influence, the simplest test-systems
should be used. From this point of view, the bacterial bioluminescent assay is the

152



Ecological Chemistry of Water

most applicable. This bioassay evaluates toxicity of water samples quantitatively,
being prompt, simple, sensitive, and not expensive. In our work, luminescent
bacterias Photobacterium phosphoreum were used as a bioassay. A series of
quinones were chosen as toxic substances (tetrafluorine-quinone, quinone, methyl-
quinone, tetramethyl-quinone, naphtoquinone), differing in redox characteristics.
Detoxication coefficients by the humates were calculated for these quinones. It
was found, that increase of redox-potential value in the quinones increases the
detoxication coefficients and, hence, ability of the humates to decrease toxicity
of the quinones solutions. Using light-absorption spectroscopy, it was found that
humate’s detoxication of quinons is connected with restoration ability of humates.

THE EVALUATION OF PHYSICO-CHEMICAL FEATURES
OF WATER OF NARTA LAGOON

A. Gjebrea, E. Como, P. Zorba

Hydrometerogycal Institute, Tirané, Albania

The physico-chemical evaluation of water of Narta Lagoon is made through
analysing of water samples and defining the different physico-chemical constituents
which are:

Water temperature, pH, Conductivity in p S/em, S%, Ca™, Mg™, Total Alkal-
inity and Total Hardness in mg/l CaCO,, Nitrates, Nitrites, Ammonium amoniacal,
Orto Phosphates, Total phosphates, Dissolved Oxygen, BOD;, in mg/l and % of
oxygen saturation.

The data represent a span time of nearly two years (2001-2002), with 5 sets of
measurements (sampling and analyzing).

The data of this period are compared with the data of the former time to give
the possible differences.

The salinity of the lagoon water is find a little bit more higher for this period
than for the former time.

The dissolved oxygen is occurred in satisfied level and move in report with
water temperature from 5.79 to 9.73 mg/1.

The nutrient stay still in that level,that we mean is difficult to accuse for causing
the eutrophication process.
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JIIEKTPOXUMHNYECKASA JECTPYKIIUA OPTAHUYECKUX
BEHIECTB B BOOAHBIX PACTBOPAX

C. Bamrran, B. T'onuapyk, P. YeboTapesa, B. barpnii

Hucmumym Konnouonoti Xumuu u Xumuu Boovt HAH Yrpaunsl, Kues

Oxkucnenne (GpeHoIOB HEOONBIIMMHU JT03aMH XJIOPCOICPIKAIIUX OKUCITUTEIICH
MIPUBOIUT K 00Pa30BAHUIO MOHO-, TU- U TPUXJIOP(EHOIOB, 00T TAFOIINX CHILHBIM
HENPUATHBIM 3armaxoM. [Ipy cOOTHOIIEHUH KOHIIEHTpAIHii (10 Macce) xJyiopa u (e-
HonNa ~ 6:1 okucieHue GpeHoma MPOTeKaeT 10 MAJICHHOBOM U YTONBHOM KUCIIOT.

OIHUM U3 TEPCIEKTUBHBIX SBISIETCS METOA DJIEKTPOXUMHUUYECKOTO OKUCICHUS
OpPraHUYECKHX BEIICCTB KaK HA aHOZE, TaK B 00bEME pacTBOPA MPOAYKTAMH DJICK-
TPOAHBIX PEAKINH, 00JaAI0NINX OKHCIUTEIBHBIMA CBOMcTBaMH. Eciii B oumIiiae-
MBIX BOJIaX MPUCYTCTBYET WU CIICIIHAIBFHO BBOAUTCS JI0 2 T/JI XJIOPHCTOTO HATPHS,
TO JIONOJHUTENbHBIM OKUCIUTEIBHBIM areHTOM CIYXKUT aKTUBHBIN XJIOP - TPOAYKT
AQHOJTHOTO OKHUCJIEHUS XJIOP-UOHOB.

DddexTuBHOCTE TpoOIIECcCa AIEKTPOOKHUCICHUS B 3HAYUTEIIHFHON Mepe 3aBUCHT
OT Marepuasa aHoJa, YCTOMUMBOTO B YCIOBHUSX BBICOKOM KOPPO3MOHHON aKTHBHO-
CTH cpeibl. B3aMeH MmIaTuHbI U ee CIUIaBOB C IPYTUMU OJIarOpOJHBIME METaJLIaAMH,
AMEIOIINX BBICOKYIO CTOMMOCTb, OOJBIIIOE PACIIPOCTPAHCHHE MOTYYar0T METaIIIO-
OKCHJIHBIE DJIEKTPOJIBI.

Hawmu ObLUTO MCCIIeIOBaHO BIHMSHUE MPUPOIBI OKCHIAa HA KWHETHKY U CTCIICHD
AIIEKTPOOKHCIICHUS TYMUHOBOM KHCIIOTHI U (PEHOJIA B 3JICKTPOXUMUICCKOM aIlapa-
Te, B aHOJHYIO KaMepy KOTOPOrO, pa3fesIeHHYIO ¢ KaTOIHOM KepaMU4eCKOH MeM-
OpaHOH, MofaBanKCh AMCTIEPrUPOBAHHBIE OKCHBI MeTamios: MnO,, Cr,0O,, Co,0,,
NiO, CuO, Fe,0O, u TiO,.

HawnGomnbmreit copOnMoOHHON eMKOCTBIO M KaTaJIUTHYECKOW aKTHMBHOCTBIO 00-
JIaTaeT OKCHJI KOOAJbTa.

WATER PROBLEMS: THE STATE AND THE FUTURE OF THE WATER
CHEMISTRY AND WATER SUPPLY

V. Goncharuk

A.V. Dumansky Institute of Colloid and Water Chemistry of National Academy of
Sciences of Ukraine, Kyiv

Analysis of problems of chemistry, physics and biology of water of 21th century
and their impact on the evolution of civilization is presented.
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The issues of the effect of water on global ecological and climatic problems,
and reinforces the idea of the role of water as a global buffer of the planet and its
“immune system” are considered. Water is not simply the universal solvent; it is the
direct participant of chemical, biological and physical processes. The unique natural
phenomena associated with natural waters are described. Research of structure and
properties of water systems and their influence on biological activity of organisms
is considered.

A qualitative change of natural and drinking waters, their disagreement with
sanitary-hygienic demands, an imperfection in the purification technology of
domestic, industrial and rainfall sewage cause the most serious worries. All those
lead to the negative consequences in the ecosystem and, eventually, to the quality of
drinking water. Drinking water supply sources and the main kinds of water pollution
are characterized. As a result, the centralized water supply technologies, which are
used at present, give technogenic, anthropogenous water. It is shown that drinking
water quality determines a person’s intellect level and health.

As apart of great and constructive work in the field of solving problems aimed at
supplying population with high grade drinking water is considered the development
and acceptation of the effective and workable legislative and normative documents
determining a basis of drinking water supply.

Scientific tasks and possible approaches to solve the problems of supplying
drinking water are discussed. Among them, there are the detailed studies of kinetics
and the mechanism of processes proceeding in water; more in-depth study of
microbiological pollution of water and their mutations, and also effective ways of
their identification and disinfecting; development of a new integrated monitoring of
water quality - biotesting at cellular and molecular levels; creation of essentially new
chlorineless technologies of treatment and disinfecting of water with application of
a complex of physical and chemical and biological methods, etc.

In conclusion, the interaction of the biosphere with civilization and problems
associated with their compatibility are discussed.

DISINFECTION OF THE SWIMMING POOL WITH SEAWATER BY
ELECTROCHEMICAL METHOD
S. Bashtan, V. Goncharuk, R.Chebotareva, V.Bagrii
A.V. Dumanskii Institute of Colloid and Water Chemistry, National Academy of
Sciences, Kiev, Ukraine
The goals of this work are to study the obtaining process of sodium hypochlorite

from seawater and to develop the device to accomplish this process.
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The imitate of seawater with its total salt content 5 to 20 g/l where sodium
chloride content was 80% has been the subject of our studies. The electrochemical
device consisting of the anodic and cathodic chambers separated by the ceramic
membrane has been used to get the hypochlorite solutions. Water taken from the
swimming pool circulated through the anodic chamber. Tap water has been supplied
into the anodic chamber. Alkali generated in the cathodic chamber has been drawn
off into separate tank from which it can be used for daily-living needs. A separation
of the electrode chambers lets us to decrease a deposition of the calcium and
magnesium salts that are available in seawater in their large amount onto the cathode
and the membrane as well as to rule out water alkalization in the swimming pool.

The output of the hypochlorite obtaining process is determined to a great extent
by the anode material. In view of its following use, this material has to be inexpensive
and to possess by high corrosion stability (next to its good electrochemical
properties). We have preformed the studies of two types of the anodes. The former
is the platinized titanium anode (PTA), and the latter is titanium/cobalt oxide
anode (TOCA). By reason of the electrolysis operation conditions may vary to a
great extent depending on the electrolyzer design, we have studied an influence
of the electrolyte concentration, current density and continuance of its continuous
operation to access the use of these anodes at electrolysis of seawater. The corrosion
stability under the conditions of their operation in seawater at its salt content 15%
and an optimum current density of (1.5 A/dm?) was 1.5 and 32 pg/A h for the PTA
and TOCA, respectively. In line with our researches, the output on the current of
hypochlorite was 80% and 60% for the PTA and TOCA, respectively, when the salt
content of water was 15%.

Taking into account a certain chlorine absorption and assessment in the active
chlorine stability in the imitate of seawater, the calculations of the operating
conditions of the device aimed at treating 1000 m3-swimming pool under the
circulation mode with its periodical shut down have been preformed. These were
done in concordance with the data as for the active chlorine content.

OCOBEHHOCTHU BUOTEXHOJIOTYH OYUCTKH BOIbI

I1. I'BO3OsIK

Hnemumym Koanouonou Xumuu u Xumuu Boowt um. A.B./[ymanckoeo HAH Yxpau-
not, Kues

BHOTEXHOIOTUSI OYUCTKH BOJBI IPUHIMIIMAIBHO OTIIMYAETCS OT BCEX MTPOUMX
OMOTEXHOJIOIHI1, TAK KaK OHA:
- BBIHY)KJIeHa 00pa0daThIBaTh CTOYHBIE BOJIBI, IPEICTABIISIFOIINE COO0H pacTBO-
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PBI CMECH OPTaHWYECKUX M HEOPTaHMYECKUX BEIIECCTB HEONPEISIIEHHOTO U 9acTo
MEHSIOIIETOCS COCTABa;

- IMEET JIeJIO CO CPEeIoH, 0OMIIbHO 00CEMEHEHHONW CaMBIMHU Pa3HOOOPA3HBIMH,
M3BECTHBIMH M HEM3BECTHBIMA MUKPOOAMU M JPYTUMH OpTaHU3MaMH;

- Ipu3BaHa (PyHKIIMOHUPOBATh B YCIOBHUAX HEMPEICKA3yeMO, XaOTHICCKH KO-
nebmonuxcst Temmneparypsl, pH, OBII, 21eKTponpoBOJHOCTH U IPYTHX (PU3UKO-
XAMHWYECKUX CBOHCTB CPEIBI;

- 00s13aHa 00ECTICYNTH MOTHYIO MIHEPATHU3AIIIO 3aT PA3HIIOMINX CTOYHYIO BOIY
BCEX OPTaHMYECKHUX BEIIECTB, B TOM YHCIIE KCEHOOMOTHKOB, U yaJICHUE U3 BOJBI
HMOHOB TSDKEIBIX METAIJIOB, PAAMOAKTHBHBIX 3JIEMEHTOB M IPYTHUX MPpUMeECei;

-IIOJDKHA TIPEAOTBPATHTH HAKOIUICHWE B OYMIICHHOW BONE OMOMACCHI JFOOBIX
TUAPOONOHTOB.

JI1st pereHust 3TOH CIIOKHOM MPOOIeMBI MBI ITPEIITOIOKUITN TPUBIIEYb K OYHCT-
Ke BOJIbI MAaKCUMAJIbHOE pa3HOoOpa3ue ruipoONOHTOB — OT MUKOILTa3M U OaKTepHit
JI0 MOJUTIOCKOB 1 PBIO, a Tak)Ke BBICIITYIO BOIHYIO PACTUTEIFHOCTE, IIOCTPOWB HX B
OMOJIOTHYECKH 000CHOBAHHBIN PsIJI, HA3BaHBI HAMH «OHOKOHBEHEPY.

Pa3paboraHbl TeopeTHUECKHE OCHOBBI OMOKOHBeHepa B ouncTke Bojabl. Co3ma-
HO TEeXHUYECKoe oOecIieueHne opraHu3auu OnokoHBeiiepa. buokonseiiep ycmner-
HO HCITONIB3YETCSI B OYHUCTKE CAMBIX Pa3HOOOPA3HBIX, B TOM YHCIIE TPEIETHHO TOK-
CHYHBIX CTOYHBIX BOJ, JINBHEBBIX CMBIBOB M 3arPS3HCHHBIX TIPHPOIHBIX BOJI.

TOKCUYHOCTH KAK IMOKA3ATEJb 9KOJOTr'MYECKOM
BE30IMACHOCTH CTOYHbIX BOJ MSICOITEPEPABATBIBAIOIIIAX
HPEJNPUSITUN

P. Xaouoyaaun, O. UBanuyenko, M. UnkoBa, X. XycanHoBa

Kaszanckuu F'ocyoapemeennwiii Texnonocuuecxuti Ynusepcumem, Poccust

MsicomnepepaOaThIBaOIIIe IPEIIPUATHS SBISIOTCS MOIIHBIM HCTOYHUKOM aH-
TPOIIOTEHHOTO W TEXHOTCHHOTO BO3/ICHCTBHS HA IPUPOIHBIC BOTHBIE IKOCHCTEMBI.
HcTounnkamu 3arps3HEHUS SBISIOTCS MHOTOYHCIICHHBIC BUIBI OPTaHUIECKUX TBEP-
IIBIX 1 )KAIKUX OTXOZOB, IIPEKIE BCETO CTOYHBIC BOIBI, KAHBITA, KPOBH U APYTHE.

Pemrenue sxomornueckux mpo0iieM TaKuX MPEeIpUATHH TOHKHO 0a3HpOBaThCS
Ha CHI)KEHUH aHTPOIIOTEHHOTO BO3ICHCTBHS OTHOBPEMEHHO C ITOBBIIICHHEM KO-
HOMUYECKHX MPEUMYIIECTB OT TAKOH NEATETFHOCTH. DTO MOXKET OBITh KaK COKpa-
[IeHre 003aTeNbHBIX OTYNCICHUN U MTPadoB 32 HEPAIIHOHAIEHOE IPUPOIOTIONb-
30BaHME, TaK U MOJYYCHUE NOMOTHUTEIEHON MPHOBIIN OT BTOPUYHBIX U TEXHUYE-
CKUX TPOAYKTOB. Pa3paboTka KOMITJIEKCHBIX TEXHOJIOTUH OYUCTKH CTOYHBIX BOJ H
YTHIU3AIIH TPOMBIIIICHHBIX OTXOIOB HEMBICIUMa 0e3 MCIIONB30BAHUS METOIUK
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OLICHKH KaueCTBEHHBIX XapaKTEPHCTHK OTXOJOB M CTOYHBIX BOJ, NPEkKAE BCETO
TOKCHKOJIOTMYECKHX.

Haunbonee npueMiaeMbIMH METOJAMH OILCHKH TOKCHYHOCTH MHOTOKOMIIO-
HEHTHBIX CTOYHBIX BOJI SIBJISIOTCSI METO/IbI OMOTECTUPOBAHUS C UCIOIB30BAaHHEM
MIPUPOJIHBIX OMOJIOTHYECKUX 00BEKTOB (MUKPOOPTaHU3MOB, PACTEHH, ITPOCTEH-
TITHIX).

B HacTosmiel paboTe mpoBeeHa OIeHKa TOKCHUYESCKUX CBOMCTB CTOTHBIX BOJT
MSICOKOMOMHATa Ha BBIIICYKAa3aHHBIX TECTEPHBIX OMO00BEKTaxX.

[TokazaHo, 4TO CTOYHBIC BOJBI MSICOKOMOMHATA HE BIIHMSIIOT Ha BBKMBAEMOCTh
MHUKPOOPTaHU3MOB — €CTECTBEHHBIX OOMTaTEseH MPUPOAHBIX OMOIIEHO30B POJOB
Sarcina n Escherichia.

B skcnepuMeHTax Ha ceMeHaX BBICIIMX PacTEeHHH (IIIICHUIIBI) TAKKE HE Ha-
Omrofanoch YrHETEHMsI MX MPOPACTaHUS MOA JEHCTBHEM M3ydaeMbIX CTOYHBIX
Boa. CeMeHa ke peanca OKa3aluch 0ojiee TyBCTBUTEIBHBIMU K JEHCTBUIO CTOKA.
UYepes 24 gaca sKcriepuMeHTa CKOPOCTh MPOPACTAHMsI CEMSTH HHIHOMpoBaiach Ha
83 % B ciyuae Bo3AeicTBHsI caMOro CTOKa U Ha 67 % mpu BO31eHCTBUU pa3Be/ieH-
Horo B oTHomeHuN 1:1 cToka. OpHako yepe3 48 4acoB KOJTMYECTBO MPOPOCIINX
CEMSIH B OIIBITE U KOHTPOJIE BEIPABHUBAJIOCK.

O1eHKa TOKCHYHOCTH B TECT-CHCTEME, BKITIOYAIONIEH HU3IINX PaKOOOPa3HBIX
Daphnia magna rokasaiia, 4To HaTUBHBIN cTOK BbI3bIBaeT 100 % rubens madHuUi.
Pa3BesieHne CTOKa MPUBOJMIIO K IMOBBINICHUIO BBDKMBAEMOCTH AadHUE. MuHu-
MajbHOE pa3BeieHHe, He MPUBOJIAIIee K CMEpTHOCTH, cooTBeTcTBYyeT 1:100.

HapaJ'IJ'IeJ'II)HI)IC OIIBITHI C NPEABAPUTCIbHBIM O6OFaHICHI/IeM HUCCIICJOBAHHBIX
BOJI KHCJIOPOIOM BO3/yXa (IPUHYANTEIBHON aspalueii) mpoAeMOHCTPUPOBAIIN T€
K€ 3HAYCHMS CTENICHNW YTHETEHHs pOCTa, YTO MO3BOJIMIO HUCKIIOYUTH JIE(QHUIUT
PacTBOPEHHOTO KUCJIOpOJa U3 YKcia (GakTOpOB, BHI3BIBAIONINX YTHETEHUE POCTA
napHUI.

Bricokast rubeinb TeCTEpHBIX 0OBEKTOB CBsI3aHA UMEHHO C 3aMETHBIM COJIEp-
KaHUEM TOKCHUYHBIX OPTraHUYCCKUX BCHICCTB B UCCIICAYCMBIX 06pa3uax CTOYHBIX
BOJI, a HE C AC(PUIIUTOM PAaCTBOPEHHOTO KHCIOPO/Ia.

[IpennoxenHass cucTeMa TECTOB, BKIIOUAIOIIAs MPEACTABUTENCH pa3HOTO
YPOBHSI OpraHU3alny, TO3BOJISIET B KOPOTKHH CPOK BCECTOPOHHE OILCHHUTH 0e3-
OIaCHOCTh CTOYHBIX BOJ W MPOTHO3MPOBATH IyTH PAllMOHAIBHOTO MX HMCIOJIB30-
BaHMSI.
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THE ISSUE OF WATER QUALITY, CREATION OF WATER
MONITORING SYSTEM

Ch.Yu. Hakopian

Yerevan State University, Armenia

As is known, water quality depends on natural and anthropogenic factors.
In result of intense use of water resources changes have occurred not only in
the quantity of water, fit for various branches of economy, but also in the water
balance, the hydrological, hydrochemical and hydrobiological regimes of the
water object, as well as in the water quality. Being sources of water supply, rivers
and lakes at the same time receive household, industrial, and agricultural flows.
Today, it is hard to find a water basin with a natural hydrological regime and
chemical composition, a basin which has not been subject to the anthropogenic
impact. Hence, any changes in the composition of water, the quantitative and,
moreover, qualitative have a direct impact on all the processes of activity of
water organisms. In their turn, the latter ones, absorbing the necessary for life
elements from water, their environment, and secreting various matters into water,
considerably influence the water quality, change it (in positive and negative ways),
purify the water (to certain extent), play an important role in the formation of the
chemical composition of natural waters, stipulate their biogenic metamorphisation,
enrich the water with microelements (under certain conditions), and sometimes
with macroelements.

Analysing the study, we came to the following conclusions. To conserve water
resources from pollution and exhaustion under conditions of intensification of water
use, a complex of activities, which will ensure the appropriate condition of water
objects in accordance with the present legislation on water, are to be applied. To
implement this complex, a number of scientific, technical, and financial problems
must be settled. At first, norm-setting of water quality, i.e. the exact criteria
for water use for a certain water user must be defined. The quantity of sewage
water, thrown off into water basins, must be reduced by means of technology and
technological processes modernisation, which require considerable investments.
Further, the processes of self-purification in every single reservoir must be studies,
and a strict control over the process of purification of sewage waters to-be thrown
off into water basins must be set. Besides these activities, one must consider the
impact of every single factor and all the factors altogether on water quality for
water economy planning and regulation of water quality.
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KOMIIJIEKCHBIE COPBEHTBI HA OCHOBE CAIIPOIIEJIA J1JIA
OUYUCTKHU CTOYHBIX BOJ

JI.LKupeiiueBa, H.AngpeeBa

Bcepoccutickuii Uccredosamenvckuti Hucmumym I'uoponuueckoti Huoicenepuu u
Bemenvrnoco Ionvzosanus, Mockea, Poccus

B coBpeMeHHOM MUpe CyIIeCcTBEeHHBIM HCTOYHUKOM 3arpsi3HEHNST BOTHBIX 00b-
€KTOB SIBJISIFOTCS] CTOYHBIE BOJIBI, 00bEM KOTOPBIX 10 OlleHKaM MHpOBOTO HHCTHTYTA
HOPUPOIHBIX pecypcoB aoctur 14100 km?, uto cocrapiseT 43,5% OT MUPOBOTO BO-
nozabopa. ITorck 1 pa3paboTKa HOBBIX COPOLMOHHBIX MaTepHaioB, 00JIaIal0IINX
CIIOCOOHOCTBIO OYMIIATH BOIY OT OPTaHWYECKUX M HEOPraHWYECKNX 3arps3HeHNH
SIBIIICTCSI aKTyalIbHOM 3aJa4eil COBPEMEHHOTO IPUPOIOTIONb30BAHUSI.

Bo BHUU ruaporexankn u menuopannu uM.A.H.KocTsikoBa pazpaboTanHsl 1
3aMaTeHTOBAaHHBI COPOCHTHI KOMITIEKCHOTO JIEHCTBHSI, 00€CIICUNBAIONINE JOOUHCT-
Ky CTOYHBIX BOJ| OT OPTaHHYECKUX KpacuTenei, HeTermpoayKTOB, TOBEPXHOCTHO-
AKTHBHBIX BEIIECTB M Psi/ia TSHKEIBIX METAIIIOB. Bee cOpOeHTHI co3/1aHbl Ha OCHOBE
IIPECHOBOHOTO KapOoHaTHOTo canpornens ozepa Hepo fSpociasckoit 061, Poccnn.
Copbent «COPBOKC» cocrout u3 65% canponens, 25% kiaunontuionuta u 10%
cynbdara amomuaus (mareHt Ne2049107 or 27.11.1995). Copbent « CAITPOJIEH»
pa3paboTraH JuIs KOMITJIEKCHOH OYHCTKH BOABI OT HETENPOAYKTOB M TSKEIBIX Me-
taoB. OH coctouT n3 50% carporens u 50% o0yriiepoXeHHOH JTBHIHOM KOCTPBI
(marent Ne2198987 ot 20.02.2003). Copbent «Carponensb-AKTHBY MpeaHa3HaYeH
JUIS OYUCTKHU BOJBI OT OPraHUYECKHUX U MUHEPANBHBIX 3arps3HUTENEH, B €T0 COCTaB
BxomuT 50% camporens 1 50% akTHBHPOBAaHHOTO yTOJILHOTO MOPOIIKAa B 00BEM-
HOM cooTHomeHnH (3asBka Ne2004120490/15 ot 7.07.2004).

Jnst pazpaboTaHHBIX COPOSHTOB OIpezieieHa CTaTHIecKasi OOMEHHasi EMKOCTh
(COE, Mr/rcopﬁem) 1 CcTeleHb U3BJIeueHNs 3arpszautens u3 Boasl (E, %). Ot napa-
METpBI OIpeaeNeHs! 1 opranndeckoro kpacutens (OI), nedrenpomykros (HIT),
MTOBEPXHOCTHO-aKTUBHBIX BemiecTB ([TAB) m noHoB TspkenbIx MeranioB. B kaue-
CTBE KOHTPOJISI HCIIOIB30BAJICS aKTHBUPOBAHHBIH yroyib (AY) U rpaHyIMpOBaHHBIN
canpornensb.

OKCIIEPUMEHTAIBHO YCTAHOBIIEHO, YTO MPU OYUCTKE CTOUHBIX BOJ OT OpPraHU-
YEeCKHX 3arpsi3HUTENCH M TSDKENBIX METaIOB CHIIbHOE 3arps3HeHue 3()(EeKTHBHO
rortammaercss KoMmruiekcHbiMu copoentamu — CAIIPOJIEH n rpaHynmupoBaHHBINA
camporrenb. JJooanctky ctokoB 1o [TIK BogoeMoB peIi00X03sHCTBEHHON KaTEeTOPHH
BOJIONIONB30BaHUs pekoMeHnayeTcs npoBoguTs «COPBOKCom» nnu «Camponens-
AKTUBOMY.

160



Ecological Chemistry of Water

OBMEH NA* - CA*” HA TIOJIMAKPUJIOBBIX IOPUCTBIX
KATHOHUTAX

HU.Kocwhirmna, B.CraBunknii, /[.Cemenok, A.MaMueHKO

Hucmumym konnouonot xumuu u xumuu 600sl um. A.B. [{ymanckoeo HAH
Yxpaunwi, Kues

I'myGokoe ymsirdeHue BOABI 70 JIOCTIKEHUSI OCTATOYHOM KECTKOCTH MeHee 5
MMOJIb/M? OCYIIECTBIISIOT MyTEM JBYyXCTYIIEHYATOrO HATPHH-KATHOHUPOBAHUS HA
cynb(okaTHoHUTaX. Takast TEXHOJIOTUS pean3yeTcs Py MPUMEHEHHUH ISl pereHe-
panny HoHNTa 2 — 3 KpaTHBIX M30BITKOB XJIOpWAa HATPHS, YTO MPUBOAUT K cOpocy
OOITBIIIOTO KOJIMYECTBA CTOKOB C BHICOKHUM COJIECOAEPKAHNEM.

I'my6Goko yMSTYEHHYIO BOJY C TOW K€ OCTAaTOYHOW KECTKOCTBHIO MOXKHO ITO-
JIYYHUTH TIpU 00pabOTKe MCXOAHOW BOJBI B OJIHY CTYIICHb ITyTEM MOHHPOBAHUS Ha
KapOOKCHIIBHOM TOJIMAaKPWJIOBOM KaTHOHHUTE, YaCTUYHO WIIM ITOJTHOCTBIO IIepeBe-
JICHHOM B HaTpHeByIo (opmy. st peanm3anun Takoro TeXHHYECKOTO PEIIeHUs HET
HEOOXOAMMOCTH NMPUMEHEHHS TOBAPHBIX PEareHTOB, ITOCKOJIBbKY pEreHepaIus Kap-
OOKCHMIIBHOTO KaTHOHHWTA MOXKET OCYIIECTBISITHCS CTOUYHBIMH BOJAMU yCTAHOBKH
o0eccoIrBaHMs BO/Bl. YMSTYEHUE BOABI MOJINAKPUIOBBIMHA KaTHOHUTAMH TIO CPaB-
HEHHIO C TPAJWIIMOHHON TEXHOJOTHEH MMEET Psiji CYIIECTBEHHBIX NPEUMYIIECTB.
[NosiBiIsieTCs BO3MOYKHOCTD PETYIIMPOBAHUS MIENOYHOCTH U pH yMSATUEHHOM BOJBI,
MIOJTHOCTBIO YTHIIM3UPYIOTCS PeareHThl (KUCJIOTa U MENOYb) U3 CTOYHBIX BOJ MPO-
1ecca o0eccoMBaHms, Bo3pacTaeT paboyast oOMeHHast EMKOCTh KaTHOHUTA, a Clie-
JIOBaTeNIbHO, CHM)KAIOTCS 3aTPaThl BOJBI HA COOCTBEHHBIE HYK/IBI TPOIECCa yMsT-
4yeHusl. B Toxke Bpemst yCTaHOBJIEHO, YTO BOZMOXKHOCTh TITyOOKOTO YMSITUEHHST BOJIBI
Ha KapOOKCHJIBHBIX KaTHOHHWTAX B OJIHY CTYIIEHb MOXXHO peajlM30BaTh JTAJICKO HE
Becerna. [ ananm3a BIMSIHAS HA KQ4€CTBO YyMSTUYEHHOW BOJIBI COCTaBa MCXOIAHON
BOJIbI, YCIIOBHH AKCIUTyaTallil KaTHOHUTA HEOOXOIUMBI CBEACHHSI 00 HOHOOOMEH-
HOM PaBHOBECHH MEX/Iy OJTHO3apsAHBIMU KaTHOHAMU HaTPHs M MOTVIOIAEMBIMHU U3
BOJIBI JIBYX3apPsIAHBIMU HOHAMH KaJIBIUSI M MarHus.

B pabote ompeneneHsl M30TepMBbl PAaBHOBECHOTO OOMEHa MOHOB HaTpusi Ha
MOHBI KaJbIUS HA MTOPHCTHIX KAPOOKCHIIBHBIX MOJINAKPUIIOBBIX KaTHOHUTAX Dow-
ex MAC 3, Lewatit CNP 80, Purolite C 104 Relite CNS. DkcniepuMeHTanbHBIC
JIaHHBIC TIPOAHAIM3UPOBAHBI B paMKax JIBYX MOJeJIeil MexaHu3Ma OOMeHa OJJHO- 1
JIBYX3apsAHBIX TIPOTHBOMOHOB: HA CITAPEHHBIX U MPOCTPAHCTBEHHO Pa300IEHHBIX
KapOOKCHJIBHBIX TPyNINax KaTHOHWTOB. OLIEHEH BKJIAJl KaXJOr0 M3 MEXaHM3MOB.
OmpeneneHsl J0IM KaXJJ0ro U3 BUJIOB IEHTpoB. HaiijeHsl 3HaueHns1 TepMoanHa-
MHYECKUX KOHCTaHT OOMEHa Ha KaykK/IOM M3 BHJIOB IIEHTPOB, KOTOPBIE Pa3InuaroTcs
Oornee yeM Ha MOPS/IOK. YCTaHOBJIEHO, YTO paBHOBECHE 0OOMeHa Ha pa3HbBIX MOPH-
CTBIX MOJIMAKPUIIOBBIX KaTHOHUTAX MOXET OBITh OITMCAHO €AWHON KPHUBOMU, OTKIIO-

161



ECOLOGICAL CHEMISTRY, 2005, Chisinau, Republic of Moldova

HCHHUA OT KOTOpOﬁ HaXOoOATCA B IIpEACIaxX BOCIIPOU3BOANMOCTH SKCIICPUMECHTAIb-
HBIX JTaHHBIX.

KOMBUHUPOBAHHOE OBECCOJIMBAHUE U YMATYEHUE BOJbI C
HNPUMEHEHUWEM IMOJMAKPUJIOBBIX KATUOHUTOB

HU.Kocbirnuna, B.CtaBunknii, A.MamM4eHK0

Hnemumym Koanouonou Xumuu u Xumuu Boowt um. A.B./[ymanckoeo HAH Yxpau-
not, Kues

B mpaxTHKe BOIOMOATOTOBKH IS OOSCCONMBAHHUA M TTYOOKOTO YMSTUCHHS
BOIBI TPAAWIMOHHO MPUMEHSIOTCA CYIb(GOKATHOHUTHL. B CTaHDapTHBIX Imapai-
JIENHOTOYHBIX (DMIIBTPAX TaKash TEXHOIOTHS ITO3BOJISIET CHU3UTH OOIIYIO JKECT-
kocTh Bozbl 10 0,05 — 0,1 Mons/M* B ogHOCTYIEHYaTOM mpouecce u 10 0,01 mois/m3
- ipu Na-KaTHOHUPOBAHUH B IBYXCTYIIEHUATOM. VICTOIMEHHBIC HOHUTHBIE (DHITBTPBI
pereHepupyoTCs pacTBOPOM XJIOpHIA HATpHs TpH yaelbHbIX pacxomax 0,1 — 0,3
KT/MOJIb W3BJICKAEMBIX M3 BOIBI HOHOB KECTKOCTH, YTO COOTBETCTBYET ITPEBHIIIIE-
HUIO pacxojia pearedra B 1,7 — 5 pa3 1o CpaBHEHUIO C MUHUMAJIbHO TEOPETHYECKU
HEOOXOIUMBIM TI0 CTEXHOMETPHU XUMHUECKUAX PEaKITHHA.

AHaNornyHas CUTyanus XapakTepHa IIPH KCIDTyaTallii YCTAaHOBOK 00ECCOIH-
BaHUS BOJBI, T/I€ MOTpeOIeHNe KUCIOTH W mEnodn sl pereHeparmu H- n OH-
HOHUTHBIX (DMIIETPOB IMPEBHIMIAET TEOPETUICCKH HEOOXOMMUMOE 110 CTEXHOMETPUHI
peakiuii B 1,5 - 2 pasza.

W30BITOK peareHTa BMECTE C OTPaOOTAaHHBIMH PEreHeparliOHHBIMU PacTBOpa-
MU cOpackIBaeTCs B BOIOEMBI, YTO HAHOCHUT YIIEpO OKPY’KaIOIIeH cpesie, yXyImaeT
Ka4eCTBO BOJBI KaK MPH MCIIOTB30BAHUM €€ ISl TIUThS, TaK U JUIS XO3HCTBEHHBIX
Hy’Xka. bormee Toro, moOBEIIIEHHE CONECOAEPKaHUS TPUPOTHBIX BOMI MPHUBOIUT K
JIOTIONTHHUTENBHBIM 3aTpaTaM PEarcHTOB MPU WX 00ECCOMMBAHWUU M YMSTUCHHH Ha
MIPEIIPUATHAX, MOTPEOIITIONINX 3arpsI3HEHHYIO BOLY. JTO CO31aET KaK IPOrpeccu-
pyIoIiee BO3pacTaHUe 3aTPaT Ha BOJOIIOATOTOBKY, TaK U YBEIINIUBACT 3arPI3HEHUE
BOJOEMOB.

HoBple mepcrieKTHBHI MOBBIIICHAS TEXHHYECKUX, SKOHOMUYECKIX W DKOJIOTH-
YEeCKUX IMoKa3areield paboThl HOHOOOMEHHBIX YCTAaHOBOK OTKPBHIBACT IPUMEHEHUE
KapOOKCHIIPHBIX KaTHOHUTOB. Hammu 3amaTeHTOBaHBI TEXHUYECKHE PEIICHUs, I0-
3BOJIAONIHE TTOTyYaTh 00ECCOICHHYIO U TIyOOKO YMATYEHHYIO BOY MPAKTHICCKU
TP CTEXHOMETPHUIECKOM PACXOJIE KUCIOTHI U IETOYH.

[NonmmaxpnitoBeIe KATHOHUTHI HMEIOT IIPUMEPHO B JIBA pa3a OOIBIIYIO IMOTHYIO
00MEHHYI0 EMKOCTD 10 CPABHEHHIO C CYJIb()OKATHOHUTAMHU. DTO MO3BOJIET CHU-
3WUTH 3aTPAThl BOIBI HA COOCTBEHHBIC HYXK/IbI HOHOOOMEHHOW yCTAaHOBKH.
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OHU TIPOSBIIIOT OOJBIIOE CPOJICTBO K HOHY THAPOKCOHUSA M HE3aBHCHMO OT
HOHHOW (OPMBI OTPAOOTAHHOTO KAaTHOHUTA MOTYT OBITh MOJHOCTBHIO OTpPEreHepH-
POBaHBI TP CTEXHOMETPHUIECKOM PacXoJie peareHTa He TOIBKO PacTBOPaMHU TOBap-
HBIX KHCIIOT, HO ¥ KUCIIOTaMH, HaXOSIINMHICS B OTXOAaX IIPOU3BOICTBA — B OTPado-
TaHHBIX PETeHEPAIIMOHHBIX pacTBOpax H-OuibTpoB 06eccommBarONX yCTaHOBOK.

[myOokoe yMmsATd9eHHE BOMBI TMOTMAKPHIOBBIMH KATHOHHUTAMH JIOCTHTACTCS
Omaromapsi MX BBICOKOH CENEKTHBHOCTH K JABYyX3apsIHBIM KaTHOHAM, KOTOpas IIpo-
sBisieTcss Na—(opMoli KaTHOHHTA, MOy9aeMOol 3a CUET yTHIW3ANWUN METOYH U3
OTpabOTaHHBIX PETreHEePAMOHHBIX pacTBOpoB OH-GUIBTpoB obeccomuBaronieit
YCTaHOBKH.

COMPARATIVE EVALUATION OF EFFICIENCY OF BACTERIA
REMOVAL FROM WATER BY COAGULANTS BASED
ON ALUMINIUM SALTS

T. Levadna, O. Savluk, N. Potapchenko, V. Kosinova

Institute of Colloid Chemistry and Chemistry of Water, Ukrainian National Acade-
my of Sciences

The problems of water purification from the microorganisms, in particular those
pathogenic for a human, are always pressing but especially in the last years. On the
one hand, this is due to an anthropogenic contamination of the water reservoirs and,
on the other hand, an appearance in water of the disinfectant-resistant protozoa
and viruses. High dosages of disinfectants have been shown to be necessary to
remove them, and that results in impairment of the sanitary-hygienic quality grade
of water [1,3]. In view of that, an interest to the physico-chemical methods of water
purification grew in the last years. In particular, coagulation is highly promising is
such an angle because it provides a means to remove effectively a great deal of the
pathogenic microflora. It becomes possible due to absorption by the particles of
hydrolysis products particles (HPP) of bio-colloidal admixtures, such as negatively
charged bacterial cells.

The efficiency of removal microorganisms by coagulation depend on colloid-
chemical characteristics of both groups of colloidal admixture: colloidal HPP of
coagulants, formed during the hydrolysis and biological cells. In is known that on
such colloid-chemical properties of HPP as electrokinetic potential, total adsorbity
surface and HPP hydration influence pH, ionic strength and alkalinity of water,
concentration and type of coagulant etc. [2]. So effect of this parameters on the
purification effectiveness of water from bacteria have been studied. In this work
we investigated the laboratory strain Escherichia coli 1257 and spores bacteria
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Bacillus subtilis (ATCC 6633) and coagulants — aluminum sulphate (AS) and basic
aluminum sulphates (BAS).

As has been established, the highest amount of the E. coli bacteria is removed
from the model solution with help of aluminium sulphate at a contact time lapse
of 10 min. Elongation of that contact time for more than 1 h do not result in any
improvement of the removal effectiveness of bacteria. The optimum concentration
of'a coagulant depends upon the initial contamination of the model water and equals
to 5 and 15 ppm of AL(SO,), at a loading of 10* and 10° CFU/ml, respectively. It
was found that the higher rate of removal of the test-microorganism E.coli from the
system was observed at the higher concentration of AS coagulant (15 ppm) then
BAS (5 ppm). It is a understandable result, because BAS hydrolysis products have
larger specific surface and charge then those of AS. The decrease of efficiency of
microorganisms removal by the both coagulants as their dozes are increased, may
be explained by the decrease of the electrokinetic potential of HPP and of a sorption
surface.

Comparative evaluation of efficiency of different test-objects and B.subtilis
removal at heterocoagulation by BAS (pH=7.0) show, that for the equal rate of
their removal (~ 3.5 orders of magnitude) larger microorganism B.subtilis (3-5
i, comparatively to E.coli — 0.75-1.0 p) needs larger amount of coagulant in the
optimal area of concentrations.

It was found that the bacteria removal by coagulants is more effective at pH of
the solution equal to 7 then at pH=S8 it may be explained by the fact that increasing of
model water pH from 7 to 8 results in decrease of the electrokinetic potential of HPP
of the both coagulants and also in decrease of their total absorbing surface [2].

To provide the effective removal of bacteria from model water (pH 7) by AS the
optimal alkalinity should be within 0.5 to 1 mg-eq/l (2.8 orders of magnitude) and
the BAS concentration ca 1 mg-eq/1 (4.8 orders of magnitude). Increase of alkalinity
of model solution results in significant decrease of purification efficiency.

This phenomenon is the result of a fact that increase of the system alkalinity is
connected with a monotonous decrease of the electrokinetic potential of particles
and with the fact that the hydration of the particle surface has a minimum at the
alkalinity equal to 1 and 4 but maximum at 3 mg-eq/l [2]. Thus, HPP with the
minimal hydration gives the maximal removal of bacteria from water.

It was found, that the increasing of ionic strength of model water from 1,0-10
10 2,0-10M results in decrease of the efficiency of purification by AS comparing
to the control and has a value of 2.5 and 1.79 orders of magnitude respectively. The
same dependence for BAS has more complicated form. Increasing the ionic strength
to 1,0-10% M results in decrease of E.coli removal for 1.5 orders of magnitude
comparatively to control. But the further increase of the ionic strength up to 2,0-107
M results in increase of the test-organism removal rate (3.7 orders of magnitude).
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As the increase of the ionic strength of solution decreases the effective potential
of cells, it may result in decrease of energy of attraction between the opposite
charged cells and HPP particles.

Thus, as a result of the work done it was found that the rate of bacteria removal
from model water by AS and BAS depending on the water pH, alkalinity, and ionic
strength, concentration of coagulant and the initial inoculation varies between 2 and
4.8 orders of magnitude. Have been found correlation between the colloid-chemical
properties of HPP and effectiveness of water purification from bacteria. The highest
rate of bacterial removal occurs at the increase of the electrokinetic potential of
HPP, their total adsorption surface and decrease of the hydration degree. A high
degree of removal may be received through variation of the mentioned parameters.

1. O.S. Savluk, N.G. Potapchenko, V.N. Kosinova, Chemistry & technology
of water. 20,#1(1998)99-111.

2. V.V. Goncharuk, I.M. Solomentseva, N.G. Gerasimenco, Chemistry &
technology of water. 21,#1(1999)52-88.

3. D. Ufter, PM. Huck, G.A. Gagnon, JAWWA. 91,#3(1998)59-73.

OBTAINING, CHARACTERIZATION AND APPLICATION OF SOME
HYBRID SORBENT MATERIALS IN THE REMOVAL OF NONIONIC
SURFACTANTS FROM WATER

Stelian Maier, Ingrid Buciscanu, Viorica Deselnicu

“Gh. Asachi”, Tehnic University of lasi, Romania

Some nanoparticulated sorbents, known in the specialty literature and
practical use as organoclays were prepared, based on native sodium smectite with
a cation exchange capacity CEC = 65 meq/100g, modified with some quaternary
ammonium compounds (QACs)- hexadecyltrimethylammonium (HDTMA),
N-cetylpyridinium(NCPy)andalkylbenzyldimethylammonium (ABDMA) - through
a ion exchange reaction. The products were characterized by means of sorption
isotherms over a range of 0+250% satisfaction degree of CEC and by desorption
tests. The hydrophobicity of the organoclays was adjusted by adding some non-
anionic, water-soluble polymers: polyethylene glycol (PEG), polyvinylpyrrolidone
(PVP), hydroxypropylcellulose (HyPC). Adsorptive propertis were assesed by
means of sorption iotherms towards nonionic surfactants.

The shape of sorption isotherms depended on the structure of the alkylamonium
ion: HDTMA and NCPy exhibited linear isotherms, while ABDMA a classical
Langmuir isotherm, with a well-defined sorption limit. Desoption tests in pure water
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and 0.1M NaCl showed that HDTMA an NCPy organoclays are stable up to 200%
CEC satisfaction degree, while the ABDMA could not retain more than 65% of
CEC. HDTMA and NCPy organoclays were effective adsorbents for nonylphenol
ethoxylate (NP8EQO), with comparable maximum sorption capacity of approx 200
mg/g, while the ABDMA proved to be inactive towards the nonionic surfactant.

The effectivness of organoclays as sorbents for organic pollutants depend
primarily on the structure of the QAC - the presence of a flexibile tallow, able to
cover as much as possible the inorganic surfaces is indispensable. Hydrophylicity
was improved with PVP and HyPC at relatively low loads: 0+10% wt.

Key words: organoclays, adsorbent, organic pollutants, nonionic surfactants,
advanced water treatment.

DYNAMICS MODEL OF CARBOXYLIC ACRYLIC CATIONITE
REGENERATION WITH STOCHIOMETRIC AMOUNT
OF A SULFURIC ACID

Tetyana Yakymova, Oleksiy Mamchenko

A.V. Dumansky Institute of Colloid and Water Chemistry of National Academy of
Sciences of Ukraine, Kyiv

In modern water treatment practice carboxylic acrylic ion-exchange resins
are widely used for partial water softening with simultaneous reduction of its
alkalinity. Such cationites have high total exchange capacity (3800 - 4500 mol/m?).
They also could be regenerated with stochiometric amount of an acid, including
with the acid being in waste solutions, for example, in wastewater of H-filters of
water demineralization plants. At the same time it is known, that at regeneration
of carboxylic acrylic cation-exchange resins in the standard water-treatment
equipment in one stage with stochiometric amount of a sulfuric acid the 20 - 30
% of total exchange capacity of sorbent is lost unproductively, owing to the high
residual contents of desorbed ions in regenerated form of resin.

For optimization of a mode of operation of ion-exchange filters with carboxylic
acrylic cationites, including due to decrease of a part of ions that have been not
desorbed, the approach based on the theory of dynamics of nonequilibrium sorption
was developed.

It was shown that the simplified dynamics model of one component sorption at
intraparticle diffusion in ionite fixed bed describes process of sorbent regeneration
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adequately irrespective of a way of its organization and allows making a priori
estimations of its characteristics changes at variation of linear rate of regeneration
solution filtration.

It was found a value of effective kinetic coefficient, which knowledge allows
to determine all main technical characteristics of regeneration process at a variation
of conditions of cationite operation, including realization of two portions scheme
regeneration with use of H-filters wastewater of the first stage of water desalination
plants.

WASTEWATER DECOLORIZATION BY CHEMICAL AND
ELECTROCOAGULATION

Gh. Duca, M. Gonta, V. Matveevici, D.Porubin, O. Nistor

Moldova State University, Chisinau,

There has been studied the process of removal of the direct magenta color and
outrageous orange dyes from simulated solutions by means of their adsorption on
aluminum hydroxide, obtained during the hydrolysis of the sulfate of aluminum
(I** method) or electrochemical dissolution of the aluminum anodes (II" method),
depending on the initial concentration, the time of treatment and the value of the
pH.

It has been established that the removal of the direct magenta color dye takes
place in a larger interval of pH (5.0 — 7.0) and it increases in the presence of the ions
of calcium, but the outrageous orange dye is adsorbed in a narrower interval of pH
(5.0 - 6.5) and it doesn’t change in the presence of calcium cations.

It has been established that the removal of the direct magenta dye is achieved
through the co-precipitation of the associated and neutralized (with the help of the
colloidal particles of aluminum hydroxide) aggregate and the effect of removal is
absolutely identical for the aluminum hydroxide, obtained from both methods.

The removal of the outrageous orange dye is achieved through the adsorption
of the dissociated molecules by the colloidal particles of the aluminum hydroxide,
while the effect of dye removal depends on the method of obtaining of aluminum
hydroxide. If the molecules are associated and they form aggregates, then they can
be more efficiently removed with the help of the aluminum hydroxide obtained
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from the I** method and if the molecules are unassociated, (the bonds between
the associated molecules are broken through partial oxidation) then the effect of
removal is lower.

THE STUDY OF THE PROCESS OF DECREASING OF
NITRATES CONTENT IN SIMULATED SOLUTIONS DURING
ELECTROCHEMICAL TREATMENT

Gh. Duca, M. Gonta, V. Matveevici, V. lambartev, M.Scolnik

Moldova State University, Chisinau,

We have studied the process of electrochemical reduction of nitrates that was
observed during the treatment of simulated solutions and of natural waters within
the cell with soluble aluminum anodes, depending on the initial concentration of
the nitrates, the quantity of electricity, the intensity of the electrical current and
the value of pH.

It has established that during the electrochemical treatment of the simulated
solution that contains nitrates: the concentration of the nitrates from the cell with
soluble anodes of aluminum reduces, if the quantity of electricity increases. The
effect of the nitrates’ reduction is almost the same, at the intensity of 1A and 3A,
but the time of treatment is different. The time of treatment decreases when the
intensity of the electrical current increases (while the quantity of electricity is the
same).

Based on the obtained result, we calculated the rate constant of the reduction
reaction, the half time and the total time of treatment of the simulated solutions
up to the admitted residual concentration, foreseen for the nitrates of the drinking
water.

It has been fount that the total time for the reduction depends on the initial
concentration of the nitrates and this very time increases together with the initial
concentration, but the specific expenses of energy used to remove 1g of nitrate
decreases.

It was established that the effect of reduction of the nitrates at the electroche-
mical treatment of the simulated solutions and the natural waters greatly depends
on the value of pH. When the value of the pH decreases, the above-mentioned
effect increases up to 60%. In order to achieve the experiment, it is recommended
that the initial value of the waters subdued to the electrochemical treatment shou-
1d be between 3,75 — 4,00 units of pH.
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KOMIIJIEKCHASA OYUCTKA U OBE33APA’KUBAHUE BO/JbI
C UCITOJIb3OBAHUEM BUOLIUAHOI'O 'YAHUJINHOBOI'O
IMOJIUMEPA

T. Husxnuk, Anna bapanosa, 0. Hu:kaunk

Hayuonanvueiii Texnuueckuii Ynusepcumem Yxpaunwi, Kues

Baxneiimel nmpo0iemMoii COBpeMEHHOCTH SIBISIETCSl 00ecIiedeHne HaCelICHHs
KaueCTBEHHON MUTHEBON BOJMOW. 3HAYMTENBHOE YXY/IIEHUE HKOJIOTHYECKOro COo-
CTOSIHUSI OKpY>Karolel cpeibl 00yCIIOBHIIO MaCCOBOE 3arpsi3HEHUE TIOBEPXHOCTHBIX
HCTOYHUKOB BOJIOCHAOKEHMS. B 3THX yCIIOBHAX IPUMEHEHHE peareHTOB-OKUCIIH-
Teseit (XJI0p, 030H) B BOJOIIOATOTOBKE MPUBOAUT K 0OPa30BAHUIO 3HAUUTEIBHBIX
KOJINYECTB BEICOKOTOKCHYHBIX MMOOOYHBIX POAYKTOB. KpoMe Toro, MHOTHE 3arpss-
HUTEIH, HAITPUMED, TSHKEIIbIEe MeTaIlIbl, HECTULUBI, TPAKTUUECKU TPAH3UTOM IIPO-
XOJIAIT Yepe3 OYMCTHBIE COOPYKEHUS CTAaHIMHA BOJOMOATOTOBKH.

B cBsI3u ¢ ATUM NEpCHEKTUBHBIM MPEACTABISAETCS UCIIONB30BaHUE B TEXHOJIO-
THSIX OYUCTKH BOJbl PEAreHTOB-HEOKHCIUTENEH KOMIIJIEKCHOTO AEHCTBHSI HA OCHO-
Be OMOIMTHOTO TIoJIMMepa TosurekcametmwieHryanuuaa (III'MI).

[Ipaxtnyecku BaxkHbIMU cBoiicTBamu [II'MI" 1 ucnonb30BaHuUs €ro B BOZO-
TIOATOTOBKE SIBIISICTCS IIMPOKUH CIIEKTP MUKPOONOIOTHIECKOH aKTUBHOCTH, HA3Kasl
TOKCHYHOCTb, TIOJIHAsE PACTBOPUMOCTH B BOAE, (DIIOKKYIHpyIOmas criocoOHOCTb,
Onornornyeckas pa3naraeMocTb, OTCYTCTBHE 1IBETa, 3al1axa, KOPPO3MOHHOM aKTHB-
HOCTH, CTAa0MIBHOCTH NP XPAHCHNH.

Heiicteue III'MI" mpu ouncTke BOABI KOMIUIEKCHOE U IO3BOJSIET HAJEKHO
00e33apa3uTh BOJAY U OYUCTUTH €€ OT 3arpsi3HUTENeH pasiTuyHON XUMHYECKOH U
¢dusmuecKkoi mprupoasl (OPraHUYecKUX W HEOpraHMYEeCKHX IpUMecel, B3Becel U
pacTBOpEHHBIX B BOJE BemiecTB). Ero nmprmMeHeHue 1MO3BOMISET JOONTHCS BBICOKO-
ro 3(h(heKTa OYMCTKH BOJBI U HE MPUBOAMUT K 00PA30BAHHIO ITOOOYHBIX TOKCHUHBIX
MIPOYKTOB OYHMCTKH, KaK 3TO HAOIIOAACTCS TPH MCIOIB30BAHUH PEareHTOB-OKUC-
JIUTENIEN — XJI0pa, €ro COeINHEHNH, 030HA.

YeraHoBIeHO Hanmmune KoMIuleKcooOpasyromux coiictB [II'MIT o oTHomIE-
HUIO K BEIECTBAM PA3IMYHON XUMHUYECKON B (PM3UUECKON TIPHPOJIBI, 3a CUET KOTO-
poix [I'MI” ahhexTHBHO 1 IPAKTHYECKH MOJTHOCTHIO U3BJICKAET U3 BOABI OPraHU-
YECKUE U HEOPraHMYECKUE NPUMECH. YCTaHOBIIEHA BBICOKAs CTENEHb CBSI3bIBAHUS
TaKNX TOKCHYHBIX METAJUIOB KaK CBHHEII, XKeJIe30, Meb, KaJIMUH, HUKEIIb, OepHII-
JIH.

D pexrnBHBIM sBisieTcs: npuMmeHenne [IT'MI 1 o4ncTKH CTOYHBIX BOJ, CO-
JieprKaIux HeTenpoayKThl. YcTaHosieHo, 9to [II'MI yaamnsier n3 Bojs! He TOJIBKO
SMYJBTHPOBAHHBIE, HO U PACTBOPEHHBIE B BOJIE HE(PTEIIPOIYKTHI.

CriocobHocts [II'MI HasiexxHO 00€33apakuBaTh U KOMIUIEKCHO OYHIIATh BOLY
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OT 3arps3HUTENICH Pa3sInIHON TPUPOABI YPPEKTUBHO HCIIOIB30BAHO B CO3IaHHOM
aBTOpaMH MaJOTa0apUTHON NepeIBIKHON yCTaHOBKE JJIS MTOMYYCHHS KadeCTBEH-
HOU MATHEBOH BOJBI B YCIOBUSIX UPE3BBIUAHHBIX OOCTOSTEIBCTB.

OO6amasi HU3KOH TOKCHYIHOCTHIO, OMOJIOTHYECKON pasiaraeMocCThbiO, HElleTy-
4YeCThIO, HE arPeCCUBHOCTHIO TI0 OTHOIIEHHUIO K pa3InyHbIM Marepuanam, [II'MI
SIBIIICTCSI DKOJIOTHIECKH 0€30TIaCHBIM TIOIMMEPOM, OTBEYAIOIIINM BCEM TPeOOBaHMUS
“3e7IeHON” XUMHUU W TePCIICKTUBEH TS CO3/IaHUS TEXHOJIOTHA OYMCTKH BOJIBI, OT-
BEYAIOIIIX COBPEMEHHBIM IKOJIOTHIECKAM TPEOOBAHUSM.

MODELAREA MECANISMELOR DE RETINERE A SUSPENSIILOR
PRINTR-UN STRAT FILTRANT

Nicoleta Oprea

S.C. Promex S.A. Braila, Romania

Fenomenele fizice, fizico-chimice si biologice care au loc in procesul de filtrare
sunt deosebit de complexe.

Complexitatea procesului de filtrare a apei printr-un mediu granular, este cau-
zatd de numarul mare de variabile implicate i anume:

- marimea, forma i natura granulelor, porozitatea si indltimea stratului filtrant;

- marimea, forma si natura suspensiilor, densitatea, concentratia §i porozitatea
depozitelor de particule retinute in interiorul stratului filtrant;

- debitul de filtrare, temperatura apei, etc.

Important de mentionat este faptul ca majoritatea parametrilor implicati in tim-
pul aceluiasi ciclu filtrant sunt variabili, datoritd modificarii continue a structurii
stratului filtrant.

Lucrarea prezintd modelarea mecanismelor de retinere a suspensiilor printr-un
strat filtrant, precum si pe suprafata granulelor acestui strat.

Modelele elaborate sunt utile in activitatea de optimizare a filtrarii apei

ANALYTICAL MAINTENANCE OF PESTICIDES HYGIENIC
CONTROL IN WATER

A. Grinko, 1. Pavlenko, N. Reva
L.I.Medved s Institute of Ecohygiene and Toxicology, Kyiv, Ukraine

The basic criteria of drinking water quality, which are formulated in the middle
of the twentieth century, are: drinking water should be safe in the epidemiological
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relation, should be safe under chemical contents and should have acceptable
organoleptic properties.

Normative documents in the field of drinking water quality worldwide are based
on these requirements. Guidelines on drinking water quality assurance (WHO,
1994) are the main international document regulating the requirements to drinking
water quality. A lot of standards (standard techniques of EPA and EU), regulating
the contents in water of many xenobiotics - pesticides, PAC, phenols, dioxins,
heavy metals and volatile organic substances are developed In the USA and Europe.
Similar standards exist in Ukraine. Development of hygienic specifications for
various ecotoxicants in drinking water, superficial and underground water sources
of drinking purpose are constantly carried out in Ukraine considering special
importance for population health status of quality of drinking water.

From arsenal of analytical water chemistry with more than 150 techniques the
most effective and reliable are the techniques based on chromatography (gas liquid,
highly performance liquid, thin layered), spectroscopy and the electrochemistry,
covering all spectrum of anthropogenous water pollutants.

One of leading places at definition of drinking water quality is occupied by
analytical methods of quantitative definition of residual quantities of pesticides in
water.

In this connection for determination in water of pesticides microquantities
concerning to various classes of organic substances methods of the analysis directed
on reduction of adverse influences of toxicants on the human and environment are
developed in L.I.Medved’s Institute of Ecohygiene and Toxicology.

During the development of methods of pesticides analysis in water with the
purpose of their quantitative extraction the mentioned below is used:

- traditional liquid extraction, based on donor-acceptor interaction. Solvents of
different classes were used as extragents for pesticides containing polar functional
groups. Factors of pesticides distribution in various systems are determined with the
purpose of choosing of optimum variant of extragent, his quantity and frequency
of extraction;

- solid phase extraction with concentrating on cartridges with sorbents,
cation exchange and anion exchange pitches. Processes of pesticides sorption and
desorption are investigated, sorption capacity is calculated;

- the static variant of vapor-phase extraction is used for volatile organic
substances or destruction products of not volatile substances.

The received results are generalized and included in basis of measurements
techniques for determination of pesticides residues in water, providing the state
sanitary and epidemiological supervision on application of pesticides in Ukraine.
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NEW METHOD OF WASTEWATERS PURIFICATION

A.Avetisyan, A.Gevorgyan, A.Haroutyunyan, A.Margaryan, A.Narimanyan,
N.Zulumyan, E.Pirumyan, G.Pirumyan

Yerevan State University, Armenia

Aqua gel of the polysilicate acid and variety of amorphous SiO,, received
from the solutions, in dependence on degree of purities, development of surface,
dispersion and so on have many branches of using.

Aqua gel received in this way is constant during the time and in one litre
contains 16-20g SiO,; specific surface area SiO, without special treatment and dried
at the temperature 300°C reaches at 550 sq.m/g; the distribution of particles in this
case is the following: up to 4.1um-10%, 30pm-50%, 146pm-90%.

Reserves of serpentinized ultrabasic rocks in the Republic of Armenia are in
exhaustible.

Tempered up to various temperatures, aqua gel applied for cleaning of municipal
and industrial wastewater in the station of cleaning “Aeracia” of Yerevan city.

The wastewater undertook on an input and on an output from station of cleaning.
The wastewater before clearing was passed through a layer of aqua gel. The below-
mentioned parameters of wastewater were measured: chemical consumption of
oxygen (CCO), transparency (Tr), contents of the weighed particles (CWP).

The data are given in the tables. The wastewater was passed through aqua gel
of various quantity. The differences of meanings of parameters of wastewater are
given in the tables: ACCO, ATr, ACWP. Other parameters of wastewater (pH,
dissolved oxygen, contents of CI, SO,*) did not change almost at application of
aqua gel.

Such our data show that aquagel is obtained of Armenian material can be used
successfully for wastewaters purification. This material has very low cost price.

BJAMSIHUE KAYECTBA BOJIbI HA BOJIOIIOJITOTOBKY
B BOJJOOBOPOTHBIX CUCTEMAX ITPOMBIIIJIEHHBIX
HPENPUSTUN

IITupymsn, M.Topusin, A.MxuTtapsH, /K.A6paamsan

Epesanckuii I'ocyoapcmeennwiti Ynueepcumem, AO3T «Haupumy, Apmenus

Kanyiitnuu HaxonuTcs B I0ro-3anaJHOM 4acTu Apaparckoil JIOJIMHBI, OKOJIO
cena Canamkepian ApTaiaTckoro paiioHa, Ha paccrosHuu 15 kM ot EpeBana. Hc-
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MTOJIB3YETCS BOAA ATOTO MCTOYHHWKA JIJISl TIPOMBIIINIEHHOTO BOMOoCHaOXKeHus ¢ 1967
roga. OT6op OONBIIOTO KONMMYECTBA BOABI MPHUBEN K HApPYIICHUIO OaaHca BOJBI
Y TIOBBIMICHAIO COICPKAHMS MIPUMEcei, B YaCTHOCTH B3BEIICHHBIX BemIecTB. J{Jst
BOCCTaHOBJICHUsT OanaHca OBIITH MPOOYPEHBI apTe3UaHCKHUE CKBAKHUHBI, YTO HE TIPH-
BEJIO, OTHAKO, K YIAYUIICHHIO Ka9eCTBa BOJIEI.

KadecTBO BOABI M3 Tofia B TOJ YXYAIIACTCS, YTO OOBICHACTCS yBETHUICHUEM
00beMa 0TOOPaHHOM M3 HCTOYHUKA BOJIBI.

ITony4yeHHble MaHHBIE CBUIETEIBCTBYIOT O TOM, 4To 3HaueHue XIIK mo-
BBIINIEHHOE. APTE3MaHCKHE W TPYHTOBBIE BOABI 00bIaHO mMeroT XIIK He Oonee
10 MrO/n. OgHAaKo OCHOBHBIM ITOKa3aTeleM, SBISIONTAMCS CYIICCTBEHHBIM JIS
BoooOopoTHBIX cucteM (BOC), sBisieTcst KECTKOCTh 1 MIEIOYHOCTh. bes mpenBa-
PUTENBEHOM 00paboTKH (YMATYCHHS ) UCTIOIB30BaTh KAy TIMUCKYIO BOILY JUTSI TTOJT-
mutkr BOC, 1a 1 BooOIIIe 1T TPOMBIIIIICHHOTO BOJAOCHAOKEHHUS, HEITb3sI.

O6opoTtHbIe cucTeMbl BogocHaOkeHus (BOC) SBISIOTCS OJHUM U3 OCHOBHBIX
2JIEMEHTOB psiJia oTpaciield mpoMeiieHHocTH. Pa6ota BOC compsikeHa ¢ dKImtya-
Taluel CeTH KOMMYHHKAIIMHA U TEXHOJIOTHIESCKUX 000PYIOBAHMIMA, 3alTUTa ITOBEPX-
HOCTEH KOTOPBIX OT COJICOTIIOKEHNH (HAaKUITe0Opa30BaHMK) SIBIISIETCS BaKHEHUIIICH
3a/1auei.

B BOC wucnonb3yercsi 00bI9HO THTHheBast BoAa. OJHAKO B CBS3W C HEIOCTAT-
KOM TIPECHOH BOJBI 9aCTO HCIIOIB3YIOT BOY, COIEPIKAIIyI0 MUHEpPAIbLHBIE CON B
OONBIIX KOTMYecTBaX. ECIH MOBBIIIIEHHOE COIECOIepKaHIe CONCHCTBYET YMEHB-
IEHUI0 MHTEHCUBHOCTH HakurieoOpaszoBanus (HO), MOCKOIBKY pacTBOPUMOCTH
CaCO,, yBenn4MBaeTCs B NPUCYTCTBUM MHHEPANBHBIX CONEH, TO MOBBINICHHAS
JKECTKOCTh KpaiiHe HexenaTelbHa. M3ydeHo n3MeHeHne O0IIel MEeTOIHOCTH ITHp-
Kysmpytommed B BogoobopotHoi cucreme (BOC) Bomsr (L ) B 3aBHCHMMOCTH OT
TemieparypHoro nepenazna (AT=5-12°C), kauecTBa 100aBOYHON BOIBI (I, =19
— 5,4mkB/M*) 1 BpeMenu (t=0 — 150 MuH) Ha YKPYIHEHHOH J1a00paToOpHOI ycTa-
HOBKe, Mozienupytomieit mpoMbiiuieHase BOC.

Hakurp BBI3BIBaeT yBeIMUEHHE TOTEPH HATOpa IIPH ABMKEHUH BOIBI U Ha-
COCBHI JaCTO OKa3bIBAIOTCS HE B COCTOSHUU ITO/IaBaTh HYKHOE KOJMYECTBO BOJEI.
VYxyamieHue Tersonepenadd ¥ yMEHBIIEHNE pacXoaa OXJIaXKIafomeil BOIbI IpH-
BOJIAT K CHIDKEHUIO d(h(heKTa OXJIaXICHUS 1, B KOHETHOM UTOTE, K 3HAUNTEIHHBIM
MIPOM3BOACTBEHHBIM TIOTEPSIM U YBEIIHMUSHHUIO IKCIUTyaTallMOHHBIX 3aTpar. B aTux
ciydasx TpeOyIoTcs 0coObIe Mephl IS TIpeIoTBparieHus win cHmkerns HO.

Pa3spaborana mporpamMma IMpOTHO3WPOBAHUS Tpollecca HaAKUTIEoOpa30BaHUS
(HO) nns xommbiotepoB «Pentium I11» Ha s3bike «bopaana — [Tackamb» u mpo-
BepeHa ee pPaboTOCTIOCOOHOCTD IyTeM HapajuIeTbHO MMPOBEIEHHBIX AKCIIEPUMEH-
TambHBIX M3MepeHni ckopocT HO. OmBITHBIE M pacdeTHBIE NaHHBIE XOPOIIO
koppenupytoT. [IporpamMma 1mo3BosieT pacueTHBIM IIyTeM onpeaenuTs Hagamo HO
1 KOTMYECTBO 00Pa30BaBIIETOCS B JaHHBIH ITEPHO BPEMCHH HAKUTIH, 3HAs 3HAUYe-
aust LI, TeM caMbIM OTKPBIBAET BO3MOXKHOCTB OTKa3aThes OT onpenenenns HO
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TPAAUIIHOHHBIM ITyTeM (TIPY TMTOMOIIN WHAMKATOPHBIX IUTACTHHOK), TPeOyIOmNM
HEeXeNaTeIbHYI0 OCTaHOBKY IIPOM3BOJICTBA.

ROMANIAN ORGANO-CLAYS FOR ORGANIC CONTAMINANTS
REMOVAL FROM WASTEWATER

Eveline Popovici, Maria Alexandroaei, Claudia Mihaela Hristodor

“Al.1.Cuza” University, Faculty of Chemistry, lasi, Romania

In recent years there has been increasing scientific concern with problems of
hazardous waste disposal and contamination of groundwater [1].

Due to their unique sorption characteristics, organo-clays have been investigated
for a wide variety of environmental applications [2,3].

In this paper the Romanian organo-clays were obtained by the exchange of
cethyltrimethylammonium cations for Na" on the internal and external surface
of clay from Valea Chioarului-Romania. The results show that benzene sorption
on organo-clay was characterized by linear isotherms, indicating solute partition
between water and the organic phase. The phenol isotherms were nonlinear.
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The removal efficiencies and sorptive capacities of organo-clays for organic
compounds in water increasing with increasing amounts of associated quaternary
ammonium cations in clay.
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DEVELOPMENT OF NOVEL HETEROGENEOUS CATALYSTS FOR
WET PEROXIDE OXIDATION OF SOME DYES IN WATER MEDIUM

R.V. Prihod’ko, L.V. Stolyarova, I.B. Kovban, M.V. Sychev, V.V. Goncharuk

Dumansky Institute of Colloid and Water Chemistry, National Academy of
Sciences of Ukraine, Kiev

Iron-containing MFI, BEA, MOR, FER, FAU zeolites differing in Fe loading
and Si/Al ratio prepared using several procedures were characterized by a various
techniques and subjected towards catalytic wet hydrogen peroxide oxidation (CWHPO)
of Rodamine G and Acidic Red dyes in water. The catalyst behavior was explored as a
function of composition, structure and surface chemistry of parent zeolites.

The catalyst activity and selectivity strongly depends on zeolite composition,
iron loading, reaction temperature, pH and intrinsic properties of used dye. The
MF]I-based catalysts exhibit superior activity, MOR, FER-containing ones show
moderate activity, while materials with wider pores (BEA and Y) are less active.
The best performing catalysts provide practically total elimination of the dye,
remarkable removal of TOC without the significant leaching of Fe ions. For basic
dye (Rodamine G), after only 40 min at 50 °C, 0.15-0.2 mol/L H,0O, and 1.3 g/L
catalyst (6.3 mg Fe per 100 mg dye), the color removal was as high as of 96%
at pH = 3 and 98 % at pH = 5. The same concern Acidic Red dye, except for the
necessity to keep pH around 3.0 to initiate the dye discoloration. The catalytic tests
allow to suggest that a considerable fraction of iron should be in oxidation state 2+
to make iron-containing zeolites active regarding CWHPO of the used dyes. The
high stability of developed catalysts and their good catalytic performance in dye
discoloration and TOC abatement allows to use them in a continuous process able
to eliminate these pollutants in industrial water.

HCCJIEJOBAHUE KOAT VJISIIMOHHOM AKTUBHOCTH
AJIIOMOXEJIE3OCOAEPKAIIUX KOATYJIAHTOB

B. llycroBuT, U. lemko, H. IlaBaosa, T. Ilaxaps,
JI. Boniaps, A. MaM4eHKko

Hnemumym xonnoudnou xumuu u xumuu 600si um. A.B. [{ymanckoeo HAH
Yxkpaunwi, Kueg

HaxormieHHast 3a ociieIHUE rofibl HHGOPMAIIHsI CBUICTEIBCTBYET O CYIIECTBO-
BaHHU MEIUKO-OMOJIOTHYCCKOM MPOOIEMBbl, CBS3aHHOW C HAJMYUEM PACTBOPHMBIX
COEIMHEHHUI aJFlOMUMHHUSI B IMUTHLEBOM BOJi€. TOKCHKOJIOTMYECKHE HCCIIEIOBAHUSI
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YCTaHOBHJIN CBSI3b PsJia TSOKENBIX 3a00JI€BaHUI MO3Ta, KOCTeH, 0OMeHa BEIIeCTB
Y HEPBHOW CHCTEMBI C IIOBBIMICHHBIM COJEPKAHUEM ATIOMHHHS B OpraHU3MeE
YyeJI0BeKa.

OHUM U3 HAPABJICHUI PEIICHUS MPOOJIEMbI OCTATOYHOTO ATFOMHHHUS B TTH-
THEBOW BOJIE SIBJISIETCS MMPHUBIEYCHHE HOBBIX 3(D()EKTUBHBIX pEeareHTOB, B 4acT-
HOCTH aJIoMoXKee3ocoaepkanux koaryiastHToB (AXKK), n cozganue TeXHOIOTHH
HX UCIOJIb30BaHMSI.

Bruta mecnenoBaHa KoaryisiuOHHAsE aKTHBHOCTH oOpasmoB AXKK ¢ macco-
BBIM COOTHOIIEHUEM OKCHJOB Xkeje3a U atoMuHust paBHeiM 1:1, 2:1 u 4:1. Tlo-
cleHUC OBUTH MOJIyYCHBI MyTEM 00pabOTKH KpacHBIX IIIaMoB HwukoiraeBckoro
MIIMHO3EMHOTO 3aBOJIa paCTBOPAMU CEPHOU KHUCIIOTHI.

HccnenoBana 3aBUCHMOCTh CTOMKOCTH pabounx pactBopoB AXKK oT coot-
HOIIIEHUS OKCUJIOB A1203 " FeZO3 ¥ KOHIICHT A’ R203. YCcTaHOBIEHO, YTO CTOM-
KOCTb PacTBOPOB yOBIBAET C yMEHBIIEHHEM KOHIIEHTpaluu R O, 1 yBennueHnem
cootHomenus Fe,0,:A1203.

W3yueHo BIUsHME COCTABA U JI03bI KOATYJISTHTOB Ha CTETNIEHb OCBETIICHUS OUH-
1[aeMO BO/IbI U COZEP KAHUSI B HEM OCTATOUHbBIX aJIOMUHUS U JKeje3a.

Bona, ouninenHas 5TUMH peareHTaMu, UMeeT 0ojiee HU3KHE 3HAUYCHHS MYT-
HOCTH M OCTaTOYHOTO HE(PUIBTPOBAHHOTO AJIFOMHHHMS B CPaBHEHUH C CyJb(harom
ATFOMIHHS [P PaBHBIX 103aX. AKTUBHOCTH 00pa3oB AXKK cHikaercs mo mepe
pOCTa KOTMYEeCTBa OKCHIA JKeie3a B X cocTaBe. OCOOCHHO 3TO HAOOMaeTCS IS
TaKOTO TapaMeTpa KakK COJCpPKaHUE OCTATOYHOTO HE(UIBTPOBAHHOTO Keje3a. B
OTCTOSIHHOHM BOJIC 3HAUCHHUSI OCTATOYHOIO eJie3a Huszkue (mpubiausutenbho 0,1
Mr/nam?), a mociie GUIBTPALUU COAEPKAHUE Kelle3a ONn3Ko K Hyino. Hanuuune B
COCTaBe KOAryJlIsHTa COJIM aIIOMHHHS YCTPAHIET B HEKOTOPOUW CTEICHH 3aBHCa-
HUE MEJIKUX YaCTHUI[ THAPOOKUCH JKeie3a. MccnenoBanue BIUSHUS 03Bl KOary-
JITHTA [TOKA3aJ10 HAJWYKe I BCEX COCTaBOB onTuMyma B obnactu 10-15 mr/am?
no R,O, no Takum nokasaressM Kak MyTHOCTb W OCTaTouHbIH amomunui. Co-
Jep>)KaHue OCTATOYHOTO JKele3a PAcTET MO Mepe YBEJIUUYEHHUs JT03bl KOAryJsiHTa
HE3aBHCHMO OT €r0 COCTaBa.

BrImorHeHHBIE MCCIIENOBaHNS TTOKA3aJId BO3MOKHOCTH 3(P(EKTHBHOTO HC-
ITOJTE30BAaHUS B TEXHOJOTHH OYMCTKHU MPUPOIHBIX Boj cMemeHHbIME AXKK c 1e-
JIBI0 YMCHBIIICHUS COACPIKAHUS B MUTHEBOH BOJIC OCTATOYHOTO aTFOMHHUSI.
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YT CHAKEHUS OCTATOYHOI'O AJTIOMUHUSA B TATHEBOI
BOJE ITPU MPAMOTOYHOM /JIBYXCTYIIEHHOM ®UJIbTPOBAHUU

E. IlleBuyk, A. MamuyeHKO

Hnemumym Konnouonoti Xumuu u Xumuu Boowvt um. A.B. /[ymanckozo
HAH Yxpaunw

HaH6OHbIHPIﬁ BKJIaJl B 3arpsA3HCHUC BOJOCMOB IMOBEPXHOCTHBIX MCTOYHUKOB
BOI[OCHaG)KeHI/IH COCIMHCHHUAMU AJTIOMHUHHA BHOCAT CTAHIIMHU OYHMCTKU ITUTHEBBIX
N CTOYHBIX BOI, KOTOPBIC HCIIOJB3YIOT COJIM aJIIOMUHUA B KAaY€CTBE KOAryJIsTHTOB.
AKTyaJIbHOCTh 3TOH TPOOJEMBI TTOATBEPIKAACTCS MEINKO-OHOIIOTMYSCKUMHU HUC-
CJICAOBAaHUSAMU, KOTOPBIC CBUACTCILCTBYIOT O 3HAYUTEIbHON TOKCHYHOCTH HOHOB
AJITOMUHUSA IJI1 3J0POBbS YE€JIOBCKA. B HOPMATUBHBIX JOKYMEHTaX praI/IHI)I YKasa-
Ho [TJIK MOHOB anfOMUHUS B TUTHEBOM BOJIE, KOTOPAs MPOIIIa OYUCTKY C UCTIONb-
30BaHHEM Cofiell amomuHus, Ha ypoBHe 0,5 mr/am®. BO3 nekmapupyet xenaHue,
yro6el [TJIK He npessimano 0,05 mr/am®. Takum 00pa3oM, OYEBUIHO HECOOTBET-
CTBUC HAIIMOHAJIBHBIX U MEXKIYHAPOJAHBIX CTAaHAAapPTOB. HOHy'—II/ITL IMMATBCBYIO BOAY
CTOJIb BBICOKOTO Ka4eCTBa JOCTAaTOYHO CJIIOKHO B YCIOBHUAX CYIIECTBYIOIINX BOIO-
MPOBOAHBIX cTaHIMNA. HeoOXonnmMo MpUHUMATH PAJ MEPOIPUATHH IJISI CHIDKCHUS
COJIepKaHUsl OCTAaTOYHOIO AJIFOMUHUS B OYMIIEHHOM BOZE, MO KpaliHel mepe, 10
snauenus 0,2 mr/aM’®. TlpuBeen anaau3 paboThl TOPOJACKHX BOJIOMPOBOIOB FOPO-
noB XapbkoBa, Kopoctens, Kuena.

OCHOBHBIMU IMyTAMU CHHKXCHUA COACPKAHUA OCTATOYHOI'O aJIIOMUHUA SABJISA-
FOTCSL:

® JICITOJIb30BaHUE KOHTAKTHOM KOoaryjiasaiuy B3aMEH KoaryJianuu B O6’I)CMC, 4qTOo
peanu3yercsi B COOPYKEHUSIX MPSIMOTOUHOI0 (GHIBTPOBAHUS Yepe3 3epHUCTHIC 3a-
Ipy3KH (Ha MpUMepe BOAONPOBOAHON CTaHIUH JABYXCTYIIEHHOIO (HILTPOBAHUS B
. KopocTens), 3T0 M03BOJISET BECTH MPOIECC THAPOIM3a KOAryJIsiHTa 00jee MOJIHO
JaXXe IIpU HU3KUX TEMIICpaTypax U MECJIOYHOCTU BObI;

® riepepacnpe/iesieHue ONTUMAaIbHON /103bl KOATYJISIHTa MEXIY OTJEIbHBIMU
cTyneHs MU (GUIIBTPOB 00ECIIeUNBACT YBEINYCHHE [UINTEIBHOCTH PaObOThI PUIBTPO-
BaJIbHBIX YCTAHOBOK B 1,5 pa3a, a Taike NOBbILIEHHE KayecTBa (GUIBTpaTa 10 BCEM
MOKa3aTelisiv;

® IIPUMEHEHHE IKCIIPECC METOAMKU MO ONPEACICHUIO PAMOHAIBLHOIO Iiepe-
pacripeziesieHls: ONTUMAaIIbHOM JI03bl KOAryJsiHTa MEXIY CTYIEHSMH (QUIBTPOB C
IMMOCTPOCHUEM KPHUBBIX IBETHOCTH, MYTHOCTH U OCTATOYHOT'O aJIFOMUHUA

® BHE/IPEHHE OCHOBHBIX COJIEH allfOMUHUS (C MOIYJIeM OCHOBHOCTH 2,3) B3a-
MEH TPaJAMIHOHHOTO CyJb(ara aJfOMUHHS 1103BOJISIET S(PPEKTUBHO OUHUILATH BOLY
B OoJiee MIMPOKOM Jjinarna3one pH, CyIiecTBEHHO CHU3UTh ONTHMAJIBHYIO 103y Koa-
IYISIHTA U COJIEPIKaHKMEe ITOTO AIIEMEHTa B (UIIBTpATe;
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® [IINPOKOE MCTIONH30BaHNE (PIIOKYIISTHTOB TAK)Ke MO3BOJIAET B 2-3 pa3a CHU3UTH
KOJIMYECTBO COEIUHEHUN aIIOMUHUS B OUUIIIEHHON BOJIE.

TEXHOJOTMYECKHE CXEMbI OYUCTKHA BOJbI U3
3BTPO®HBIX BOJJOEMOB, C KOMILJIEKCHOM ITEPEPABOTKOM
SATPAZHAIOINUX KOMIIOHEHTOB

3. lIxaspo

Hnemumym Konnouonou Xumuu u Xumuu Boovt um. A.B. J[ymancrozo
HAH Yxpaunwi

HeratuBHOE aHTpOIIOTEHHOE BIISHHAE HA MIOBEPXHOCTHBIC BOIOEMBI 00yCIaB-
TUBaeT uX ABTpodupoBaHue. CaMOOUHUIICHNE OCYIIECTBISACTCS MPEUMYIIECTBCH-
HO, ()OTOCHHTE30M MHUKPOBOAOPOCIIEH ¢ aKKyMYJISIHel OMOTEHHBIX 3JIEMEHTOB.

OUTOIIAHKTOH, [IEHHOE CBHIPhE JJIS MONyYeHHUs Oenka, KapOTHHOBOH TACTHI,
OpPTraHUYECKHUX YA0OPEHHA, TIPOU3BOICTBA KIIes, ITaCTH(DUKATOPOB.

Hcnonp3yemble cernapaTopbl sl OTASICHISI MUKPOBOIOPOCIICH YSHEPTOEMKH H
MaJIOTIPOU3BOAUTEIHHBL.

TexHOMOTNYECKast cXxeMa OYHCTKU MPECHOW BOIBI BKIIFOYAET KOATYIISAIIIO KO-
JIOTUYECKH 0€30IMacHBIMHU COJISIMH MAarHFSL, TIOCIEAYIONIYIO YABTpauiIsTpanuio, a
JUTSI MOPCKOH BOJIBI IPEAYCMOTpPEHA IEMIHEPATN3AIHSI 00paTHBIM OCMOCOM.

[IpoBeneHHBIC MCCIETOBAHUS TI0 PA3ACIICHUIO CYCIICH3UU YIBTPadUIBTPaIi-
el mokas3anu, 9To IPOU3BOAUTEIEHOCTD JAHHOTO MOAYJIS ITOCIIE TIPEIBAPUTEIBHOM
OYHUCTKHM peareHTaMu IMOBbImaeTcs B 2-3 pa3a. Ha cragum xoaryismuu Tpedyemast
J103a KoaryJIssHTa CHIbKaeTces B 2 pasa ¢ 2-5 1o 1-2 mr-sks/av?. [lpu HCnons30BaHuK
nosimaMugHeIX MeMOpan [TCA-1, pabouem nmasinennn 1,5-1,7 Ila, ckopocTy moTo-
ka 0,45-0,5 M/c ¥ KOHIIEHTpaIMK KIETOK Bojopociiell B cycrensun 1-100k1/mi1, B
repMeare OHU He O0HapyKuBalnuch. Ha crammm jeMuHepann3anni, TpoIIeBaloTCs
MeKpereHepalioHHbIe IUKJIBI, H CHIDKAeTCs padovee TaBICHUHE.

HccnenoBanus 1o pereHepanuu CepHOM KUCIOTOM MOHOB MAarHus U3 MIJIaMOB
KOaryJsiToB, TIOKa3alid, 4TO MPOIeCcC 3aBepiiaercs 3a 15 MuH, 1o poctwxenun pH
5,5-6,0, a KoarynupyroIre CBOMCTBA MPU MHOTOKPATHOM MCIIOJIb30BAHUH HE YXY/I-
IIaFOTCA.

KapOoHaT kanmblns, BEIICICHHBIH U3 paccoiia ¥ IMOJIyYeHHbBIH Ha CTaJluu pea-
FEHTHOM OYMCTKH, oOxuraiau B TeueHue 40-60 mun npu Temneparype 800°C s
nony4enus CaO u CO,. [IoBTOpHOE HCIIONB30BaHKE, IEPBOTO, B IIPOLECCE KOATyIIs-
uuu, 115 obecnedenus pH coorsercTayromero oopasosannio Mg(OH),, nokasany,
uto oH 1o dppexruBHocTH HE ycTymaeT CaO — [OCT 919977. lonygennsim CO,
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oOpabaTsIBany BOMY, B IeKapOOHM3aTOpeE, mocne Koaryisinun Mg(OH),, obecnieun-
Bas HEHTpaJIbHbIe 3HaYeHNS pH U BBIZIEIeHNEe B 0CaTI0K CaCOS.

BhICOKast CTENEHb OYHMCTKU KOAryisiueii, 3KOJIOTHUECKH 0€30MacCHBIMHU JICTKO
pereHepUpPYEMBIMHU KOAryJITHTAMH U OBICTPO OKYIIaeMBbIMH, HaJCKHBIMU OapoMeM-
OpaHHBIMHM METOIaMH IO3BOJIIET PEKOMEH/IOBATH TAKYIO TEXHOJIOTHMUYCCKYIO CXEMY
JUTSI BBIZICITEHUST (PUTOOMOMACCHI U3 BOJIBI.

HccrienoBanus MPOBEIEHBI HAa KYJIBTYpE CHHE3EJICHBIX BOIOPOCICH M XJI0pe-
nel ipenoctaBieHHbix Cupenko JILA. (MT'b HAHY).

MOBBIIIEHUE Y®®EKTUBHOCTU AKTUBHBIX YIVIEM ITPA UX
TEPMHUYECKOW PETEHEPAIIUM

A. Cupopenko, B. Tonuapyk, A. Camconn-Tonopos

Hnemumym Konnouonou Xumuu u Xumuu Boovt um. A.B. [{ymanckoeo HAHY
Vkpauna, Kuee

B Hacrosiiee BpeMst akTHBHBIEC YTIIN HCITOIB3YIOTCS BO MHOTUX MIPOIIECCAX XU-
MHYECKOW TEXHOJIOTHUH, BOIOMOATOTOBKE, OUYMCTKE Ta30BBIX BBIOPOCOB M CTOUHBIX
Boz. B cBsi3u ¢ Tem, uto B crpaHax BocTounoit EBporibl OTCYTCTBYET KPYITHOTOH-
Ha)KHOE TIPOM3BOJACTBO aKTHBHBIX YTJIEH, aKTyaJbHBIM BOTIPOCOM SIBIIICTCS pa3pa-
00TKa TEXHOJIOTHU MX PEreHepaIi.

B UKXXB HAH VYkpaunbl npoBoasTCsi MCCIEIOBAHUS 10 BBICOKOTEMIIEpa-
TypHOU Tapora3oBOW pereHeparii W PeakTHBALNN aKTHBHBIX YIJIEH Pa3IMIHBIX
MapoK, UCIOIB30BAaHHBIX B ITPOIECCaX BOIOIOATOTOBKH W JIOOYHUCTKH MTUTHEBOI
BozBL. VcciteoBaHHS POBOIMIINCH B SKCIICPUMEHTATIBHBIX €JIEKTPO0OOTPEBAEMBIX
YCTaHOBKAX IIAXTHOTO THUITA. YCIOBHS TEPMOOOPAOOTKH CIIEAYIOIHE: TeMIIepaTypa
750-900 °C, peaknroHHas ra30Basi cpejia — BOASHOM IMap MM Mapora3oBble CMECH,
TUTOTHBIN MJIH IICEBIO0KIKEHHBIN CIION. B KauecTBe 00BEKTOB HCCIIENOBAHMS OBLIN
BBIOpaHbl akTHBHBIC Yy Mapok AVA — K, TL — 830, CEKA u KAY-T®, kotopbie
JUTUTENIFHOE BPEeMsI MCIIOJIh30BAJICh B TEXHOJOTHUECKUX CXeMaX MOOYUCTKH ITH-
TheBOH BOIbI. COPOLIMOHHBIE TapaMeTPhl yIIIeH OICHUBAINCH 110 aJICOPOIIMH TTapOB
OeH3ora, HOAHOMY YHCITY M aKTHBHOCTH 110 METHIIEHOBOMY TOTyOOMY. AKTHBHOCTB
pereHeprpOBaHHBIX YITIel Bo3pacTaia Ha 5-15 % mo cpaBHEHUIO C MCXOMHOH, IPH
morepe macchl 10-15 %.

Taxoke HaMH OBUIH ITOTyYeHBI MHTEPECHBIC PE3YNBTATHI IO PEreHepariy aK-
THUBHBIX YIJIeH, OTPaOOTaHHBIX ITPH COPOIIMOHHON OYHCTKE BOABI OT CONEPIKAIINX-
Cs B HEH NTOBEPXHOCTHO-aKTHBHBIX BellecTB (HenoHoreHHbIX [TAB tnma OI1-10).
CopOnroHHasT aKTHBHOCTH PETEHEPUPOBAHHBIX YITIEH YBEITHUIIIACE:

- o mapam Oenzomna Ha 90-195 %;
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- o Homy Ha 20-63 %,

- IO METHJICHOBOMY ToryooMy Ha 25-41%.

O4eBHUIHO, TOBEHIMICHIE AKTHBHOCTH PETCHEPHPOBAHHBIX yIIeH OOBSICHSCT-
Csl pa3BUTHEM JOTOIHUTEIFHON MTOPUCTOCTH W aKTHBAITHEH YTIIePOICONEpIKAIINX
mpuMeceit. I3MeHsercst Takke CTPYKTypa MOPUCTOCTH 3a CUET YBETMUSHHS KOJU-
YeCcTBa ME30II0p M Y3KUX MHKPOTIOP.

TakuMm 00pa3om, IPOBEJCHUE BHICOKOTEMIIEPATYPHOM TTApOTa30BOi pereHepa-
MU YTIEPOTHBIX aJICOPOSHTOB MTO3BOJISET MOTY9aTh BEICOKOAKTHBHEIC YIJIH C He-
OONBIIMH TIOTEPSAMHI. DKOHOMHYECKHUE PACCUETHI TOKA3BIBAIOT, YTO CE0ECTONMOCTD
pereHepanuy akTUBHBIX yTIIel B 3-4 pa3a HIKe, 9eM ce0eCTOMMOCTD MPOM3BOJICTBA
HOBBIX. [TapaieTbHO C ATUM pelraeTcst SKoJIoTndeckas mpooiaema uspneuenus [IAB
W3 CTOYHBIX BOJI C TTOCTIEAYIOMIEH UX yTHIIM3AIUEH.

METAL SPECIATION IN PRUT RIVER SEDIMENTS STUDIED BY
CHEMICAL FRACTIONATION TECHNIQUES

E. Steinnes!, R. Mocanu?, C. Donisa3, S. Cucu-Man? and C. Smau*

1. Department of Chemistry, Norwegian University of Science and Technology,
NO-7491 Trondheim, Norway.
2. University “Al1.Cuza”, Faculty of Chemistry, Department of Analytical
Chemistry, lasi, Romania.
3. Department of Chemistry, Université de Montréal, C.P. 6128 succursale
Centre-VilleMontréal, QC, H3C 3J7, Canada.
4. “Apele Romane”, Moldavian Branch, lasi, Romania

Geographical distributions and chemical speciation patterns of Cu, Zn, Cd,
and Pb in sediment samples from Prut, a border river between Moldova, Romania
and Ukraine, were investigated. Sediments were collected at 9 sites along the river
in 2001 and 2002. Two separation schemes were used: the well-known sequential
extraction procedure of Tessier et al. (1979), and a scheme focusing on the part of
the metals associated with fulvic and humic compounds in the sediment (Donisa
et al., 2003). From the sequential extractions it appeared that Cd was more mobile
than the other metals occurring to 60-85% in the two first fractions (exchangeable
+ carbonate-bound). In contrast Zn was most closely associated (50-70%) with
the residual fraction. Also Cu appeared mainly (50-80%) in the residual fraction,
whereas Pb was most abundant in the oxidisable fraction (50-60%) followed by the
residual fraction (ca. 30%). The extraction aiming at humus-bound metal fractions
(humic + fulvic) showed that Cu was bound to about 30%, Cd was variable with
a mean around 20%, whereas Zn and Pb were humus-bound only to 5-10% and
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<5% respectively. The percent of the humus-bound fraction bound to humic acid
was of the order of 50-60% for Zn and Cd, 30-50% for Pb, and 20% for Cu. The
humus-bound fraction of Pb was only around 10% of that recovered in the Tessier
et al. oxidisable step, indicating that most of the latter was bound to sulphide rather
than to organic matter. The total concentrations (mg/kg) were within the following
ranges: Cu, 10-20; Zn, 30-100; Cd, 0.10-0.30; Pb, 5-12, indicating that the Prut
river sediment is not heavily polluted in general with these metals. The highest
levels were generally found within the lower stretches of the river.

ZOOPLANCTONUL RiULUI PRUT

Svetlana Stirbu

Serviciul Hidrometeorologic de Stat,
Directia Monitoring al Calitatii Mediului Ambiant, Moldova

Mediul inconjurator este o parte integrantd a procesului dezvoltarii durabile,
iar apa este unul dintre factorii de baza ai mediului. Calitatea apei potabile este
una din problemele prioritare ale omenirii. Deficitul de apa dulce, prezis pentru
secolul viitor, va avea consecinte dezastruoase in unele regiuni ale lumii, va ame-
ninta industria alimentard, sandtatea populatiei si securitatea nationala. Degrada-
rea apelor de suprafata, reducerea volumului necesar pentru aprovizionare cu apa
potabila sunt cauze de alarmare pentru majoritatea populatiei de pe glob.

Elementele biologice de baza pentru evaluarea calititii apelor de suprafa-
ta sunt: zooplanctonul, zoobentosul, fitoplanctonul, fitobentosul, macrofitele si
parametrii microbiologici. in prezenta lucrare sunt expuse foarte succint unele
caracteristici a zooplanctonului din ultimii ani a rfului Prut.

Numarul de specii zooplanctonici a r.Prut a variat in ultimii ani de la 25 pina
la 35 de specii din sute de specii existente pe timpuri intr-un numar mare in riu.
Aproape in toate sectoarele monitorizate ale riului au fost depistate rotifere, ci-
clopi, cladocere, harpacticide.

Cele mai frecvent intilnite din organismele oligo-betamezosaprobe sunt: Ke-
ratella quadrata, Keratella cochlearis, Eucyclops serrulatus, Eucyclops sp., din-
tre organismele betamezosaprobi Brachionus angularis angularis, Cyclops stre-
nuus. Numarul mediu total de organisme a variat in descrestere si anume, in 1998-
a atins 7,77 mii ex/m?, iar in 2003 — 3,06 mii ex/m’. Respectiv si masa biologica
totala variaza in descrestere. Indicele saprobitatii a fost evaluat in baza sistemului
saprobiologic conform Pantle-Buck si valorile medii pe parcursul ultimilor ani au
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variat in limitele 1,0-2,55, iar Tn medie a constituit 1,91, ce corespunde clasei a
III-a de calitate, adica “moderat-poluata” cu tendinta spre poluata.

Lumea vegetala si animala nu reuseste sa se adapteze la noile conditii nocive,
treptat dispar multe specii de plante, pesti si alte animale de apa. Unele riuri si
lacuri sint atit de poluate incit din ele au disparut pestii, s-a redus catastrofal nu-
marul total de hidrobionti, cu exceptia microorganismelor patogene.

3ATPS3HEHUE PEK KAJIYKCKOW OBJIACTHA OITACHBIMHA
OPTAHNUYECKHWMHY BEIIECTBAMM U TAXKEJBIMA METAJIJTAMHA

B.A.Cypnun, 3.U.babkuna, H.H.JIykbsanosa, A.M.IlInnuna
(HIIO «Taighyn»)

JI. JleGennHckas
(Lenmp KOHECKO no Xumuueckou Hayxe u Obpazosanuio, Mockea), Poccus

Pabora BeinosHsI1ack B paMkax [Iporpammel MajibIX MPOEKTOB B chepe OXpaHbl
okpyxatomeit cpensl (SEPS-3), dunancupyemoit MuHHCTEpCTBOM OXpaHbI OKpY-
JKaIoLIeH Cpelibl, MPOJIOBOJIBCTBUS U Pa3BUTHs cellbckux paiioHoB (Defra) Bemu-
koOputanuu u peanusyemoid bpuranckum Coserom. Llens padoTel — npenorspa-
LIEHHMEe HEraTUBHOTO BO3JECHCTBUS BPEIHBIX OPraHUYECKUX BEIECTB Ha 340POBbE
Hacesenust Kamykckold 001acTv IyTeM IIMPOKOTro Hay4HO 000CHOBAHHOTO HH(OP-
MHUPOBaHHsI OOIIECTBEHHOCTH 00 OMACHOCTH 3arpsi3HEHHUs BOIHBIX OOBEKTOB CTOM-
KUMU opranndeckumH Berectsamu: JJJIT u ero MeTabosnThl, reKcaxIopuKIOorekK-
can (I'XII"), nonmuxnopuposanusie 6upennis (ITXB), quokcnHs! 1 ap.

J11st KOMIUIEKCHOW OLIEHKH KadecTBa BOJIHBIX OOBEKTOB B IIEPBYIO OUYEPE/Ib He-
00XOJMIMO HaJIMYMe JOCTOBEPHOM MH(MOPMAIMK 00 YPOBHSIX COJCPIKAHHMS 3arpsis-
HSIOIUX BEIIECTB. DTa paboTa MOXKET OBITH BHINOIHEHA B aKKPEIUTOBAHHBIX Jia-
Ooparopusx pa3IMYHBIX BEIOMCTB, UMEIOIINX BO3MOXKHOCTH paboTarh B 001acTu
OXpaHbI OKPYKAIOILIEH Cpebl.

OT100p 1pob Boas! 1 ToHHBIX omioxeHuid (JIO) npoBoauics Ha pexax Kamyx-
CKoOIt obOacTu: B utoie Ha pekax [Ipotsa u Yrpa, B aBrycre Ha pekax [Ipotsa, Yrpa,
[ans, Jly>xa, Heronoas u JIronnHOBCKOM BOOXpaHUIIUIIIE.

B BojoTokax M BojoeMax ¢ MHTEHCHBHBIM BOJOOOMEHOM, KakK IpPaBWIIO, Ha-
OurozieHHs HEOOXOIMMO BECTH B JIBYX CTBOpax:

* (hoHOBOM, PacIIOJIOKEHHOM BBIIIE HCTOYHUKA 3arpsI3HEHUS,

* KOHTPOJIBHOM, PACIUIOXKEHHOM HIKE HCTOUYHUKA 3arpsI3HEHNUS.

OT100p P00 TOHHBIX OTIIOKEHHUH ITPOBOJIMIIA B MECTAX 0TOOpA BOJIBI.

B npobax Bomel u JIO ompenensuin xsopopranudeckue mecturmasr (1T,
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I'XIII), TpuasznnoBsie Tepoummabl, [TXb, quokcnnsl (p. [ans), 6en3(a)mupeH, He-
(bTenpOAYKTHI, THKETBIC METAIUIBI, THAPOXUMHUYECKUE MTOKA3ATEIH.

B pesynbsrate mpoBeneHUs W3BICKaHUI yCTaHOBICHO, YTO BOLY M JOHHBIC OT-
JIOKEHUST 00CIIeTOBAaHHBIX BOJHBIX 00BEKTOB Kamyskckoit 00acTi B OOJIBIIMHCTBE
CITy9aeB MOJKHO CUHATATh OTHOCHUTEIFHO YHCTHIMHU.

Kak monmoxuTenbHBINA (haKT CIemnyeT OTMETUTh OTCYTCTBHE B BOIC W JOHHBIX
OTJIIOKEHHUSAX OOCIIeTOBaHHBIX pek Kamyckoi o0iacTd MECTHIHIOB (TpHUA3HHO-
Boie, JJAT, I'XII), a Takke [IXb u rekcaxmopOeHsona. B mienom cocrosiHue 3a-
rpsi3HEHUS 00CcIenoBaHHBIX pek Kamyckoi 001acTH CTOMKMMH OpraHUYeCKUMH
BemecTBaMu 1 TM MOXKHO CUUTaTh yIOBJIETBOPUTENbHBIM. [Ipu 3TOM cremyeT oT-
METHTH TIOBBIIIICHHOE COACP)KaHNe JUOKCHHOB B JTOHHBIX OTIOKeHUsIX peku [1laxmu,
a TaK K€ XapaKTepHOE IUIS TIOYTH BCEX BOAHBIX OOBEKTOB OOJIACTH IPEBEHIIICHIE
TTJIK 1o »xene3y u Maprasity.

ENVIRONMENTAL APPLICATION OF CATALYSIS IN WATER:
A REVIEW

M.V. Sychev',V.V. Goncharuk' , R.A. van Santen’

! Dumansky Institute of Colloid and Water Chemistry, National Academy of
Sciences of Ukraine, Kiev,
2Schuit Institute of Catalysis, Eindhoven University of TechnologyEindhoven,
The Netherlands

Catalytic processes in water medium as an environmental application is a
subject with great potential in the near future. This review presents the number
of catalytic reactions in water phase explored within last years. Oxidation,
hydrogenation processes as well as photocatalysis are considered. Following the
reviewed references, heterogeneous catalysis related to the water purification is
developing rapidly. New bimetallic catalysts and supports with advanced surface
and textural properties have improved catalytic efficiency of these processes. It
also seems that study on use of some waste materials, e.g. red mud, as catalyst
is quite promising area. Moreover, the chemical aspects of water purification are
investigated in details, however the catalyst durability, and often activity as well,
has to be improved.
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NONCONVENTIONAL TECHNOLOGIES FOR POLLUTION
TREATMENT IN LEATHER INDUSTRY- OSONOLYSIS

T. Bialau-Mindru, Melinda Pruneanu

Tehnice University, lasi, Romania

This paper presents some aspects concerning the treatment of liming effluents
from tanneries, by means of an original osonolysis procedure and afferent device.
The osonolysis treatment improves the sulphide (Na,S) destruction efficiency due
to some activated oxidant molecular species and have a stabilization effect upon the
final effluent, due to the simultaneous reduction of alcalinity.

MHOJIUPEHOJIbI JHEITPOBCKUX BOAOXPAHUJINII 1 UX BJIUAHUE
HA PA3BUTHUE IIMAHOBAKTEPUI

O.M. YceHnko

Hucmumym F'uopoouonoeuu HAHY, Kues, Ykpauna

Kak 1 y Ha3eMHBIX pacTeHUI y BOIHBIX CYIIECTBYIOT Pa3IMYHbIE THIIBI XUMU-
YEeCKHX B3aWMOOTHOIIECHHH: MHAN(DPEpeHTHBIE, CAMOMOTHYECKUE WIIM aHTaroHH-
cTrdeckre. BEDKUBAIOT M BBIXOIST HAa JOMUHHPYIOIIEE MOJIOKEHNE B (PUTOLICHO3E
T€ BH/BI, y KOTOPBIX OoJiee MPUCTIOCOOIEH METa00JIN3M K YCIIOBHSM BHEIIHEH cpe-
J61. METIKOBO/THBIE YYaCTKN KOHTHHEHTAJIBHBIX BOJOEMOB OJaronpHsTHBI U pa3-
BUTHS BEICIINX BOJHBIX pacteHnii (BBP). B mporecce cBoeit )xu3HEnEATeIbHOCTH
OHU (HOPMHUPYIOT criennPUUESCKHIA Ty PACTBOPEHHBIX OPTaHWMIECKUX COSTNHEHUH,
CIIOCOOHBIX CTHMYJIMPOBATh POCT OJJHUX BHJIOB BOJOPOCIEH U yrHeTaTh Apyrux. K
TaKUM 9K30METAa0OJIMTaM Yallle BCEr0 OTHOCATCS (DEHOIBI, TEPIICHBI, aJIKAJIIONIbI,
aMHHBI, aMMHOKHUCIIOTBI, CIIUPTHI, OPrAHUYECKHE KUCIIOTHI, albAETH/bl, XUHOHBI,
MHAONBI U Jp. BemiecTsa. [locTymiuenue B BOLy NPOAYKTOB AECTPYKLUHU JUIATCS
MIPaKTHYECKH B TeUEHHE Bcero rofa. Cpeu mpoyKToB paciajia 0co00e MecTo npH-
HAJUIEXKHUT Pa3IUNuHBIM MOIH(EHOIAM U TPOIYKTaM UX OKUCIICHUSI.

[IpoBeneHHBIE HAMU UCCIIEIOBAHNUS PACTIPEAEICHHS KOHLEHT P pacTBOPEH-
HBIX B BOJIE OOIIMX ()EHOJIOB B PA3IMIHBIC TO/BI 1 CE30HBI HA OT/EIBHBIX yJacTKax
JTHEMPOBCKUX BOJOXPAHMIIHII TIOKa3aJIH, YTO B 3TOM aCIEKTe HAOIIOAAIOTCS OTpe-
nenenHble TeHaeHnnu. Conepkanue (HEHOIOB Ha YYAaCTKAaX BOJOEMOB 3apOCIIUX
BBP xax mpaBmiio 6omblie, 4eM Ha TIIyOOKOBOAHBIX, I1e (POPMHUPYETCS MacCOBOE
pasBuTHe uanodaxrepuii. [Ipu ycmoBHOM pasielieHnH aKBaTOPHH BOAOXPAHHIIHIIL
Ha TIPHUIUIOTHHHBIE, CPEJJHNE M 3apOCIIe MakpopuUTaMu YyYacTKH, YETKO HaOIo-

184



Ecological Chemistry of Water

JTaeTCs YMCHBIIICHHE KOHIICHTPAIWU JTHX BEIMIECTB K MPUIUIOTHHHBIM, TIE Jarie
BCETO «IIBETCHHE» BOJBI MMAHOOAKTEPHSIMHA JOCTUTAET MAKCHMAIBHBIX BEINYHH.
Ha MenkoBOgHBIX yudacTKaxX JHEMPOBCKHUX BOAOXpaHWIUIN, 3apocmux BBP, xon-
LEHTpaLyst 00IIKX (EHOIOB MOXKET YBEINUMBATHCSA 0 2 MI/AM>, UTO co31aeT (hOH
JUT HEONAarompHUATHOTO PAa3BUTHS MHOTHX BHIOB IIAHKTOHHBIX ITHAHOOAKTEpHUH,
COCTaBJISIOIINX B CTPYKType urormiankrora 0 — 2 % kak 1o 6momacce, Tak M 1Mo
KOIM4ecTBY KiIeToK. C yMEHBIIIEHHEeM y4acTKoOB 3apoctanusi BBP Ha rirybokoBo-
HBIX aKBaTOPHAX, KOHIICHTPANXs (EHOJIOB YMEHBIACTCS, a KOJTHISCTBO KICTOK U
Oromacca HEKOTOPBIX BHJIOB ITMAHOOAKTEPUH YBEITMIMBACTCS B JICTHUE MECSIIBI IO
MaKCUMaJbHBIX BelnauH — 70 — 95 %.

TakuMm obOpazom, ocobeHHOCThIO BiHsiHEsS BBP Ha (yHKIIMOHATBEHYIO aKTHB-
HOCTB BOJIOPOCIICH COCTOWT B TOM, YTO MIPH OIHUX W TEX K€ KOHICHTPAIHAX pac-
TBOPEHHBIX B Boje (PeHONOB, 0koyo 0,5 Mr/aM®, OHH HHTHOUPYIOT (PU3HOJIOTHYE-
CKHE TIPOILIECCHI BUIOB IIMAHOOAKTEPWH, BBHI3BIBAIONINX «IIBETCHHE)» BONBI, U HE
BIIHSTEIOT HA KU3HENCATEIHPHOCTh BOAOPOCIEH — yKapHOT, WIIH CTUMYIHPYIOT POCT
MTOCITETHUX.

ENVIRONMENTAL IMPACT ASSESMENT
GENERATED BY WASTE DEPOSITION INTO A ROMANIAN URBAN
LANDFILL

Carmen Zaharia, Mioara Surpiteanu, M. Macoveanu

Department of Environmental Engineering, Faculty of Industrial Chemistry,
Technical University of lasi, Romania

The deposition of urban wastes is a technological process that can negatively
influenced the environment quality. To express the pollution level into the area of
deposition and proximity, the environmental impact assesment is neccessary to-
gether with the analysis of air, water and soil quality during and after the waste
deposition activities. In Moldova area, the waste deposition is done directly on the
soil and subsoil, in special area at the extremity of the town generally named urb-
an/municipal landfill. The impact of waste deposition process on the environment is
assessed using the well known methods (e.g. pollution global index etc.).

Keywords: waste, deposition, landfill, assessment/evaluation of environmental
impact, global pollution index.
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THE ASSESSMENT OF WATER QUALITY IN PRUT RIVER WITH THE
USE OF BIVALVE MOLLUSKS

Oxana Munjiu

The Institute of Zoology AS Moldova

The evaluation of water quality with the use of hydrobionts is an important
part forming of monitoring of environmental quality. Biotesting is particularly
effective for analysis of water with multicomponent composition (natural,
wastewater), its advantage being integrality of results for forecast the degree
of danger since considers the action and interaction of alll components of the
investigated water.

This research presents the influence of certain metals (zinc, cooper, nickel
and lead) on oxygen consumption of Bivalve mollusks, with the use of Dreissena
polimorpha as test-object. I used the most often met concentration range of zinc
(205 50 pg/l), cooper (10; 30 pg/l), nickel (5; 15; 25 pg/l) and lead (5; 15; 25 ug/l)
of Prut River. For nickel and lead to usually met maximum concentration 15 pg/l,
I have added additional 25 pg/l since an increase in the existent maximum was
encountered.

It is known that the change in the level of oxygen consumption in hydrobionts
can be an indicator of toxic effects, showing a reduced or increased level. The
level of oxygen consumption was determined by Vinkler method. The exposure
was 1,5 hours.

The results have shown that concentrations of the zinc insignificantly (up to
12%) influenced the intensity of oxygen consumption, a deviation of 20% being
considered to lay within the limits of normal adaptability of the organisms. The
addition of 10 pg/l cooper changed the oxygen consumption with an average of
15%, while that of 30 pg/l - reduced this factor with 25%. Concentrations level of
up to 15 pg/l of nickel and lead do not present any dangers since it changed the
amount of the consumed oxygen, at a level lower than 15%, while a concentration
of 25 pg/l - reduced the oxygen consumption to 36% and 78% accordingly.
Reference data indicate a change of 25% as a warning level, while 50% - can be
lethal to hydrobionts. So sometimes concentrations of cooper from 30 pg/l and
nickel and lead above 15 pg/l above met in the environment, can pose a risk to
life cycle of mollusks - filtrators, while maximal concentrations of zinc does not
necessarily have a negative influence on this species of Bivalve mollusks.

The use similar methods of biotesting allows a quick evaluation of water
quality and forecasting the consequences of the change in the concentration of
trace elements for concrete aquatic ecosystems or at broader levels.
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ROLE OF MEMBRANES AND ACTIVATED CARBON IN THE
REMOVAL OF ENDOCRINE

DISRUPTORS AND PHARMACEUTICALS DURING WATER
TREATMENT PROCESSES

Shane A. Snyder
Southeru Nevada Water Authority, Henderson, USA

Southern Nevada Water Authority, 1350 Richard Bunker; Henderson, NV
89015 USA As part of an American Water Works Association Research Foundation
(AwwaRF) research project to evaluate conventional and advanced treatment
processes for the removal of endocrine disruptors and pharmaceuticals (Project
#2758), several experiments were conducted using membranes and activated
carbon. A series of dynamic flow-through membrane experiments were performed
at pilot- and full-scale to determine the removal of micropollutants. An RO pilot
unit designed to treat saline shallow ground water was challenge tested with ground
water spiked with a mixture of EDCs and pharmaceuticals. The impact of membrane
fouling was evaluated by conducting challenge testing on virgin and partially fouled
membranes. No significant differences were observed for micropollutant rejection
due to membrane fouling. A UF pilot system connected the secondary effluent of
an advanced wastewater treatment plant was also challenge tested by spiking the
secondary effluent entering the UF system. While not nearly as effective as RO, the
UF membranes evaluated did reject or adsorb several of the target compounds. Two
MBR systems treating advanced primary wastewater followed by RO membranes
were also investigated, however, spiking was not practical for that treatment train, so
analysis was limited to compounds detectable in the primary effluent. MBRs were
found to more efficient for the removal of many target compounds than advanced
tertiary treatment, however, some compounds were not substantially removed
by MBRs (Figure 1). UF as a tertiary treatment was found to be ineffective to
significantly reduce the concentration of most trace chemicals as expected, however,
many steroids and hydrophobic contaminants were removed at greater than 60%. RO
was found to be extremely effective at the removal of target compounds, regardless
of service age in both pilot and full-scale systems (Figure 1). Only TCEP, DEET,
and meprobamate were detected in RO permeates. A full-scale system for water
reuse using MF, RO, and advanced oxidation (UV/peroxide) was also evaluated
(Figure 2). Bench-scale experiments using powdered activated carbon demonstrated
excellent removal of most target compounds in distilled water; however, in natural
waters, performance quickly deteriorated. Bench-scale testing using various types
of granular activated carbon (GAC) in rapid small-scale column tests (RSSCTs)
showed that compound breakthrough was due mainly to hydrophobicity of the
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target compound. Compounds with high water solubility were able to breach the
GAC columns quickly, while more hydrophobic compounds were strongly retained.
Two full-scale systems using granulated activated carbon were also evaluated.

The first system was a drinking water treatment plant, where GAC was frequently

regenerated. Removal of target analytes by GAC was excellent, with very little
breakthrough. The second plant was a water reclamation facility, where GAC is
rarely regenerated. Here, the GAC did not remove any of the target compounds to an
appreciable degree. Therefore, activated carbon must be frequently regenerated in
order to achieve significant removal of microcontaminants. This paper will present
the findings of the above testing efforts with an overall discussion of the results.
Figure 1: MBR and RO for Removal of Target Analytes at Pilot-scale

Analyte (ng/L) Raw Waste Advanced MBR Effluent RO
Water Primary Effluent Permeate

Hydrocodone <100 34 48 <1.0
Trimethoprim 682 160 15 <1.0
Acetaminophen 20400 4310 <1.0 <1.0
Caffeine 52600 6780 7.3 <1.0
Erythromycin-H20 330 9.4 105 <1.0
Sulfamethoxazole 147 104 258 <1.0
Fluoxetine <100 4.4 4.8 <1.0
Pentoxifylline <100 6.5 <1.0 <1.0
Meprobamate 480 95 237 1.3

Dilantin 115 22 72 <1.0
TCEP 393 160 192 6.5

Carbamazepine 323 146 209 <1.0
DEET 679 176 36 2.3

Atrazine <100 <1.0 <1.0 <1.0
Diazepam <100 1.1 2.8 <1.0
Oxybenzone 868 185 3.0 <1.0
Estriol 199 75 <1.0 <1.0
Ethynylestradiol <100 <1.0 <1.0 <1.0
Estrone <100 36 6.9 <1.0
Estradiol <100 <1.0 <1.0 <1.0
Testosterone <100 22 <1.0 <1.0
Progesterone <100 21 <1.0 <1.0
Androstenedione <100 59 <1.0 <1.0
lopromide <100 <1.0 3.2 <1.0
Naproxen 24800 532 16 <1.0
Ibuprofen 72000 645 4.2 <1.0
Diclofenac <100 7.0 12 <1.0
Triclosan 4280 147 5.7 <1.0
Gemfibrozil <100 305 26 <1.0
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Figure 2: Full-scale MF/RO followed by UV Advanced Oxidation

all units in ng/L MF Influent MF RO UV Influent uv
Effluent | Effluent Effluent

Hydrocodone 48 51 <1.0 <1.0 <1.0
Trimethoprim 209 227 <1.0 <1.0 <1.0
Acetaminophen <10 <10 <1.0 <1.0 <1.0
Caffeine 960 994 4.6 5.7 4.7

Erythromycin-H20 | 180 181 <1.0 <1.0 <1.0
Sulfamethoxazole 940 1030 1.9 2.1 <1.0
Fluoxetine <10 <10 <1.0 <1.0 <1.0
Pentoxifylline 32 33 <1.0 <1.0 <1.0
Meprobamate 260 260 <1.0 <1.0 <1.0
Dilantin 160 180 <1.0 <1.0 <1.0
TCEP 360 370 13 <5.0 <5.0
Carbamazepine 220 237 <1.0 <1.0 <1.0
DEET 2480 2430 4.1 5.0 2.0

Atrazine <10 <10 <1.0 <1.0 <1.0
Diazepam <10 <10 <1.0 <1.0 <1.0
Oxybenzone 49 77 5.7 6.4 1.9

Estriol <50 <50 <1.0 <5.0 <5.0
Ethynylestradiol <10 <10 <1.0 <1.0 <1.0
Estrone 114 158 <1.0 <1.0 <1.0
Estradiol 10 14 <1.0 <1.0 <1.0
Testosterone <10 <10 <1.0 <1.0 <1.0
Progesterone <10 <10 <1.0 <1.0 <1.0
Androstenedione <10 <10 <1.0 <1.0 <1.0
Iopromide 154 131 <1.0 <1.0 <1.0
Naproxen 536 621 1.2 <1.0 <1.0
Ibuprofen 441 500 <1.0 <1.0 <1.0
Diclofenac 50.0 59 <1.0 <1.0 <1.0
Triclosan 44 64 <1.0 <1.0 <1.0
Gemfibrozil 3000 3750 2.9 1.8 1.1
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ROLE OF OXIDATION IN THE REMOVAL OF ENDOCRINE
DISRUPTORS AND PHARMACEUTICALS DURING WATER
TREATMENT PROCESSES

Shane A. Snyder
Southeru Nevada Water Authority, Henderson, USA

Southern Nevada Water Authority, 1350 Richard Bunker; Henderson, NV 89015
USA a series of experiments investigating the removal of trace endocrine disrupting
chemicals (EDCs) and pharmaceuticals were conducted at bench-, pilot-, and full-
scale. These investigations were part of an AwwaRF funded project to investigate a
plethora of water treatment processes for the removal of these emerging contaminants
(AwwaRF Project #2758). This presentation will speak to oxidative disinfection
processes, and their role in the removal of microcontaminants. Sixty target compounds,
including various pharmaceuticals, steroids, synthetic fragrances, pesticides, and
flame-retardants, were spiked into natural waters at ng/L concentrations. Ozone
was dosed at levels to achieve 1-log Cryptosporidium inactivation. Ozone was also
combined with hydrogen peroxide at both bench and pilot scales as an advanced
oxidation process (AOP). Chlorine and chloramine were dosed at typical disinfection
concentrations (2-7 mg/L) and were quenched using ascorbic acid after a 24-hour
contact time. UV experiments were conducted using a collimated beam apparatus
fitted with a medium pressure lamp. UV doses were 40 and 1000 mJ/cm?and 1000
mlJ/cm? + 5 mg hydrogen peroxide/L for UV AOP. A UV pilot-plant was also utilized
with UV doses from 40 — 1800 mJ/cm?* with and without peroxide. Ozone and
ozone AOP were found to be effective for many target compounds, with ozone AOP
slightly more effective than ozone alone. Atrazine, TCEP, musk ketone, and several
organochlorine pesticides were not well removed by ozone. Chlorine and chloramines
were less effective than ozone, but did remove several target compounds. UV at
typical disinfection doses (=40 mJ/cm2) was mostly ineffective for the removal of
microcontaminants, with a few exceptions. However, UV at higher doses (>1000 mJ/
cm?) was effective for many compounds, especially when combined with peroxide as
an AOP process (Figure 1). Removal was dictated by target compound structure and
oxidant doses. For instance, chlorination was highly effective for removing phenolic
steroids (such as estradiol and ethinyl estradiol) but much less effective for ketone
steroids (such as testosterone and progesterone). For nearly all experiments, the data
from bench-scale experiments agreed remarkably well with pilot-scale data. Likewise,
predictions made at bench- and pilot- scales using spiked waters accurately predicted
removal in full-scale treatment plants where these compounds were detectable in the
source water. This presentation will compare these oxidative disinfection processes
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with an emphasis on advanced oxidation processes as the most effective treatment for
removal of endocrine disruptors and pharmaceuticals in water.

Figure 1: Chlorine and Ozone Bench-scale Removal of Selected Target Analytes
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Figure 2: UV Pilot-scale Removal of Selected Target Analytes
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START-UP STUDYING OF ANAEROBIC TREATMENT PROCESS
OF WINERY WASTEWATERS

I. Suman', Gh. Ducal, J. F. Malina?

! Moldova State University.
2The University of Texas at Austin, USA

Winemaking is one of the most traditional agricultural industries in Moldova.
According to preliminary data wastewaters from one enterprise having a working
capacity of 10 thousands tons of grapes/year carry to the environment 19,9 tons of
organic substances judging by BOD and 60,2 tons according to COD, 15, 6 tons
of insoluble compounds, 7,4 tons of mineral substances, 0,2 tons of phosphorous
compounds. Many from earlier designing stations for local aerobic biological
treatments of sewages were disabled because there was not taken into account
the seasonal nature of this type of production, and high concentrations of these
wastewaters. The recent successful results of different researchers are showing
that for this kind of wastewater is very suitable anaerobic treatment. But, one of
the biggest disadvantages of anaerobic treatment is long start-up requirement for
development of biomass inventory.

The goal of this work was to study the start-up of anaerobic treatment in three
different bioreactors: UASB, packed bed, and hybrid (UASB + packed bed).

The data obtained during first three months showed that the stationary packed
bed, with ceramic support, operated under stable conditions at organic loading rates
(OLR) till 14 kgCOD/m3/d and hydraulic retention time (HRT) — 5 days, gives
maximal total COD removal of 78-84%; the Hybrid reactor — operated under stable
conditions at OLR till 14 kgCOD/m3/d and HRT — 6 days with total COD removal
of 82-89%; and UASB operated under stable conditions at OLR till 5,5 kgCOD/m3/
d and HRT — 12 days, with total COD removal 78-86%.

Also it have to be noticed that the same amount of biogas was generated in first
two bioreactors (Hybrid and packed bed) — 400-550 ml Biogas/gCOD. In hybrid
bioreactor this amount of biogas was generated during 24 hours but in packed bed
this amount of biogas was generated during 34-40 hours. The amount of methane
was around 81% - in hybrid, 72% - in packed bed and 48% - UASB.

So, we can say that during the start-up more effective bioreactor is Hybrid and
less effective is UASB. For UASB is needed more time for granule formation. Also
during the start-up process, is not very important the concentration of pollutants
from winery waste water, but is very important HRT. Each bioreactors can works
with wastewater with pH 3-4 till OLR 5 kgCOD/m3/d, but if is wanted to rise the
OLR, Is needed to neutralize this wastewater till pH 7-8.
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«IJHECTP HE JOJIZKEH IIOTUBHYTb!»

Mapuna YBaposa

00 «Meouku 3a Dxonoeuron e. [{yboccapwl, Monoosa

Pexa JIHecTp yHHMKaibHa MO COYETAHHUIO MPUPOIHBIX JaHAMA(TOB, HATHIHIO
OXpaHsEMbIX BHJOB (IOPHI U (ayHbl, BEICOKOH OMOIOTMYECKOH II0I0BUTOCTHIO.
OnHako, U3-3a AHTPONOTEHHOTO BO3JEHCTBHS YENIOBEKAa MPOU3O0ILUIO M3MEHEHHE
BOJIHOTO peuMa B pesynbrare crpoutenbeTBa ['DC (ocobeHHO [IHECTpOBCKOIL),
MIPOBE/ICHUE NHTEHCUBHBIX THPOMETHOPATUBHBIX U XO35IIICTBEHHBIX MEPONIPHSITUH,
3aJIMOBBIX U COpPOCOB HEOYMINEHHBIX CTOKOB. Bce 3Tm (akTopsl NMpUBOAAT K
MIOCTENEHHOMY BBIMHUPAHHUIO PEKU, M IMPOLECC ITOT HUMEET SIBHBIE TEHICHLUU
yckopenus. Eciim B 70-x romax 20 Beka peka J[HecTp Obla OIMHOW W3 HEMHOTHX
YHCTBIX peKk B EBporie, To B HACTOSIEE BpEMs UUCTOTA BOJBI M JPYTUE MapaMeTphl
9KOJIOTHYECKOTO OJarornoiydus peKkH I10J] OOJBIIMM BOMpPOCOM. B dem MOKHO
yOeUThCs, MPOAHATM3UPOBAB XUMHUUECKHI COCTaB MOBEPXHOCTHBIX BOJI.

Hccnenosannst  Jlyboccapckoro LleHTpa 5SnujeMHONOrMM W CaHUTapHU
MIPOBOJATCS 110 CIEAYIOIIUM IMTHeHHYeCKH 3HaunMbIM napamerpam: BITK-5, XTIK,
aMMUaK, HUTPUTBI, HUTPATHL, HepTenpoxyKThl. [IMKOMITOBBIICHHOW 3ar pI3HEHHOCTH
Bozel 06T 2003 rox (Tabmuma Ne 1), Ho u mait 2004 roma He BCETHI ONTHMHU3MA 10
yAy4IIEHUIO Ka4eCTBa OYUCTKHU BOJBI, MOCTyNarouel B pexy: npessiiienue bITK-5
B 22 pa3a (npu Hopme 3,0 Mr O \im’), XIIK — B 10 pa3 (npu Hopme He Gonee 15,0
mryim?), XITIK — B 10 pa3 (mpu Hopme He Gonee 15,0 mr\im?), u ammuaka B 12
pa3 (npu Hopme He 6osee 2,0 mr\nm?). [lanHbie 1EGPbI TOBOPST 00 OYSHH HU3KOM
3 PeKTUBHOCTH PabOTHI OYUCTHBIX COOpyX)eHui ropona Jlyboccapst mo BIIK-70-
75%, B3BemeHHbIM BemecTBaM 80-85%. CioKUBIIEHCS CUTYyal[uy criocOOCTBYET U
OTCYTCTBHE CHCTEMBI OMOJIOTHUECKOW OYHMCTKH, HepaOoTarouiue a3pouiIbTphl, U
JIaBHO OOCIIAHHBIH HA CaMbIX BBICOKHX T'OCYIAapPCTBEHHBIX YPOBHSX KalUTAJIbHBINA
PEMOHT OYMCTHBIX coopyxeHuid. Eme B 2003 roxy mo HammM CBEICHUSIM, OBLIH
BBIJICJICHBI CPE/ICTBA HA JOJITOXJAHHBII PEMOHT, HO BO3 IPOOJIEM U HBIHE TaM.

MOHHTOPHHT HCCIIIOBAaHHS KadecTBa BOABI IPEIYyCMOTPEH IUIAHOM padoT
mo MununctepcTBy 3apaBooxpanenusi [IMP u Takne MOHHTOPHHTOBBIE pabOTHI
MIPOBOJAITCS CIICIMAINCTAMHI 110 BCEMY TEUCHHIO PEKH JUIS TIPEAyNpexICHUs
9KOJIOTHYECKHUX KaTacTpo(, Kak MECTHOTO, TaK U IMI00AJIBHOTO MAcIITa0OoB.

st pexu J{HecTp neHTpasbHOM MpoOieMoit, 3aMETHOH yKe HEBOOPY)KEHHBIM
I71a30M MECTHOTO HACEJIEHHsI — CTAJI0 CHUXKEHNE BOIHOCTH, U3-3a HEMTPOyMaHHOTO
THPOCTPOUTENHCTBA M CYIIECTBEHHOTO BOJ03a00pa ISl XO3SHCTBEHHBIX HYXKIT
U TMPEeXJEe BCEro MoiuBa. OJTO MPUBENO K HEBUJAHHOMY PpaHEE 3auIMBaHHIO
BOJIOXPAHWJIHIIA, CHIKEHHIO OMOpa3HOOOpasusi 1 HapyIICHHIO BOCIIPOM3BO/ICTBA
puIOBL. B cBsi3m ¢ Tem, uto peka J[HecTp oTHOcHTCS K BojoeMaMm | KaTeropuu
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M BOJBI PEKU HCIOJIB3YIOTCS B MUTHEBBIX IENSAX B TAKUX KPYMHBIX TOpOjax,
kak Kumunes, Tupacnonb, Opecca, npoOieMbl COXpPAHEHHS MOJTHOBOJHOCTU
M YUCTOTHI JTHECTPOBCKOW BOJBI — 3TO 3a00Ta HE TOJBKO JyboccapieB, HO
BCEX 3aMHTEPECOBAHHBIX OpPraHU3allMil, HE3aBUCHMO OT BEJIOMCTBEHHOH u
rOCYJIapCTBEHHOW TMPHHAIJICKHOCTH, & TakkKe HEePaBHOAYIIHBIX Tpax/aH,
9KOJIOTHYECKOH OOIIECTBEHHOCTH ¢ 00oux OeperoB /[HecTpa.

Ha moit B3man. Heobxomumo:

- OOBEIMHUTH OMBIT YYEHBIX M BO3MOXHOCTH OOIIECTBEHHOCTH B PEIICHUU
sKosorudeckux mpobdiem J{Hectpa;

- IPUBJICYb BHUMAHUE JIPYTUX CTPaH, IPEKIE BCETO CETH PEK YEPHOMOPCKOTO
Oacceiina;

- 00MBAaThCSl BOIUIOIICHUSI MOCTABJICHHBIX IIEJell HE TOJBKO Ha CIIOBaX, a
KOHKPETHBIMU JICHCTBUSIMU Ha BCEX YPOBHSIX TPaKJAHCKOTO O0IIeCTBa.

PREPARATION AND CHARACTERIZATION OF SOME FE-BASED
PREHYDROLYZED COAGULANTS FOR WATER AND
WASTEWATER TREATMENT

Ingrid Buciscanu, Melinda Pruneanu, Vasilica Maier

“Gh. Asachi” Technic University of lasi, Romania

The ferric basic solutions with certain characteristics are known as
prehydrolyzed coagulation agents and are succesfully used in primary treatment
of waters and wastewaters. This paper investigates the conditions in which stable
ferric basic solutions can be prepared starting from copperas (FeSO,- 7H,0). A
series of partially hydrolyzed ferric solutions were obtained, using exclusively
hydrogen peroxid H,0, as oxidant, in a molar ratio FeSO,/H,0,=1:1 and different
FeSO,/H,SO, molar ratios, from10:1 to 2:1; temperature was varied from 50°C
to 70°C. All the solutions were characterized in terms of total iron concentration,
basicity degree, residual Fe(II), density and stability. Standard coagulation tests
were performed on kaolin suspensions.

Subsequent Fe(Il)—Fe(IIT) oxidation and basification results in instable
solutions which generate cristaline solid depositions. Simultaneous oxidation
and basification with an appropriate oxidant lead to stable products, in which the
basification degree and stability period is controlled by the FeSO,/H,SO, ratio;
molar ratios FeSO,/H,SO, between 2 an 2,5 lead to basic solutions that are very
close to the quality standards imposed by the coagulating agents manufacturers. The
coagulation tests showed a reduction of the turbidity degree up to 72%.

Stable and effective coagulants can be obtained through a simple technology, as
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a way to recover cheap and abundant by-products from other industries, like FeSO,
and sulphuric acid.

Key words: prehydrolized coagulants, metal basic solutions, water primary
treatments

TEXHOTEHHBIE 3ATPSI3HEHHS PEK
N BOIMPOCHI UX MOHUTOPHUHTA

A. Kapumos, A. Capmyp3nna, H. MaxpenoBa, X. ’Kan6exos

KasHY um. anb-@apabu, e. Aimamei, Pecnyonuxa Kazaxcman

HUccrenoBanbl Ko GHUINEHTH BOAHON MUTPAINH TSHKETBIX METAJIOB B pas-
HBIX IIEPHOaX TOAa B TPAaHCTpaHUIHOU peke Vnn ¢ menpio pacdeTa kodhhumeHTa
BOJHOM MHTpAIUN.

[ToBbimenne 3(hHEKTHBHOCTH W WHTCHCHBHOCTH XO3SHCTBEHHOW JIeATEIHHO-
CTH YeIIOBeKa HePa3phIBHO CBS3aHHO C YCHIIGHHEM €TO BO3ICHCTBHSI Ha OKPYKalo-
IIYIO Cpemy, MOBBIIICHHEM HOBBIX OITACHOCTEH M POCTOM MPHUPOIHO-TEXHOTEHHBIX
HEONaroNpHUATHBIX COOBITHH. B 001ecTBe He 6e3 OCHOBAaHUS BO3HHKAET HapacTa-
foree OSCTIOKOHCTBO O COCTOSTHUM OKpY’KaroIiei Cpebl, He BCETIa OIpaBIaHHOTO
HCTIOTB30BaHUSI TPUPOIAHBIX PECYPCOB, YXYAMICHIE COCTOSHHUS IKOJIOTHUECKUX CH-
cteM. OMmacHOCTh HEOOPATHUMBIX M3MEHEHHH B CTPYKType reorpadudeckux cohep,
KOTOPBIE MOTYT ITPABECTH K OTPUIATEIBHBIM HEMPOTHO3UPYEMBIM TTOCIEACTBUSM.

HccrenoBanne 3aKOHOMEPHOCTEH CTAaTHCTHYECKOTO —PACIIPENEICHUs COuep-
JKaHWS ¥ HAKOTUICHHUS TSDKEIBIX METAIUIOB, a TaK jK€ MPUYNHBI UX MOCTYIIICHAS B
MIPUPOAHBIE BOMBI CYIIIN CIIOCOOCTBYIOT BRIICHEHHIO Iy TeH XUMITUECKOH MUTPAIINH,
OINPEACIICHUIO TEXHOT€HHBIX BO3JACHCTBUH, O3BOJISIIOT PACCUUTATE XUMUUECKUHI 1
SKOJIOTHYECKHH OaaHC U caMoe ITIaBHOE YCTAaHOBJICHUIO KadeCTBa BOBI.

B cBs31 ¢ yBeMMUMBAIONIMMCST aHTPOIIOTEHHBIM BO3JICHCTBHEM Ha TTPUPOTHEIC
BOJIBI TIPENICTABIISIT MHTEPEC MMPOBEACHUS N3yUCHHSI COACPIKAHIS TSDKEIBIX MeTall-
JIOB B TPAHCTPaHUIHOW peke Mmm B pasHBIe MEpHOIBI TONa C IETBI0 pacdeTa MX
k03 duIIeHTa BOMHONH MUTPAU U PACCUUTATh ONTHMAIBHBI MOIYITE MOHHBIX
CTOKOB TSDKEITBIX METAaJIIOB.

3HAYATENBEHYIO POJTH B (HOPMUPOBAHNN XUMHUECKOTO COCTaBa MPUPOIHBIX BOJ
COCTaBJISIFOT OTMBIBAHNE TOPHBIX TIOPOJI, OMHAKO, B MTOCIIEHEE BPEMs PE3KO BhIIe-
JIIeTCSI BIMSIHAE aHTPOMOTCHHBIX (DAKTOPOB.

TspKenmbie MeTauTBI B TPUPOAHBIC BOABI TOCTYTIAIOT PA3IMIHBIMHA IIPOMBIIIIICH-
HBIMH BOJAMH COAEPKAIIAMHU Pa3IHIHBIE KOIIMYECTBA XUMHUUECKAX COCTUHECHUH,
C JIOKAEBBIMH U TABIMHA BOIAMH, TIPOXOIIIINMH Yepe3 pa3Hble BOABI TPYHTOB H
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CTBOJIOB, a TAKXK€ U3 PA3ITUYHBIX CEIIbCKOXO3SIMCTBEHHBIX XPAHMIIAII MIHEPAITHHBIX
yIO0OpeHUiA, TEPOUIIUIOB U IPYTUX XUMUYIECKUX COSIMHEHUN.

Ha cymecTBeHHOE U3MEHEHHE TTOKa3aTellsi CTOKa XUMHUUECKUX BEUIECTB B Tpe-
Jennax KOPOTKUX MPOMEKYTKOB BPEeMEHH (IECSITKH JIET), KpUTSPUEM HaIpaBICHHO-
CTH TIPOIIECCOB B3aMMOICHCTBHSI BOJBI ¢ KOPOW BHIBETPUBAHUS W OMOC(epoi yka-
3BIBACTCS B pabOTax M0 JaHHOH TeMe.

Boga sBnsieTcss OCHOBHOM Cpefiod MUTpAIlMU TSDKEIBIX METaJUIOB B 36MHOMN
KOpe, KOTOpast 3aBUCHT OT MHOTHX (DAaKTOPOB, KaK MOYBHI, TaK M (HHU3UKO-XUMHUYC-
CKHUX COCTOSTHUH DJIEMEHTOB, Teorpa(U9IecKuX JaHAMAPTOB, THAPOIOTHIECKOTO
pekuMa pycer.

OrmpenenieHre TSKEIbIX METAIOB B BOAE TpaHCTpaHWuHOW pexu Mnm mpo-
BOIIWIIA BECEHHEM U oceHHeM repuonax 2003 roma aTOMHO-IMUCCHOHHBIM CITEK-
TpaJGHBIM METOIOM aHaji3a. MUHEepaIu3anus BOAbI IIPOBOIMIACHE METOTaMHU XH-
MHYECKOTO aHAJIM3a BOJ OITUCAHHOTO B JIUTEpAType.

Koa(hdurueHTsl BOIHOW MUTPAIMH TSKEIBIX METAJUIOB, KOTOPHIC XapaKTe-
PHU3YIOT UHTEHCHUBHOCTH BOBJICUCHHUS HIICMCHTOB B MHUTPAIMIO PEUYHBIMH BOIAMHU
onpenensuck o [lepensmany A. U., 3HaueHHEe KIIapKOB SJIEMEHTOB UCIIOIH30BATN
paboter Bunorpagosa A.IL

ITo ypasuenuto: K, =m_100/an, paccunTbiBanu ko3pOUIHEHTH BOTHONH MHUTpa-
UMM TKENBIX MeTanoB. [ie K, — kosddument BogxHoi Murparmu; m, — cojepixa-
HHE 2]IEMEHTA B BOJIE, MT/IM?; @ — MEHHEPATbHBIH 0CTAaTOK BOJIBI, MT/IIM’; . — KITapK
2JIEMEHTa B 3eMHOU Kope, %.

Monynb BogHOTO CTOKa paccuuThIBajIca o ypasHenuto: M = R, /0,0315C F, tne
M — Moaynb BOJHOTO CTOKA, IM*/CX KM?; R, — KOJIMYECTBO XMMHYECKOTO 2IEMEHTA
B PEYHOM CTOKE, T/roft; C, — cpeaHss KOHIEHTpaLus 2ICMEHTa B PEYHON Bozie, Mr/
am®; F — BoocGopHast miomab, KM,

ITo pesynbraTtam HcciaenoBaHUM yCTaHOBJIEHO, YTO BO BPEMsI BECEHHETO I0-
JIOBOJBSL 1151 OOHAPYKCHHBIX TSDKEIIBIX METAJUIOB XapaKTEPHBI OOJBITNE 3HAYCHUS
k03 (HUIMEHTOB BOMHOW MHUTPAllMU B BECEHHUH TEPHOJ, UYTO CBHUACTEIBCTBYET O
CE30HHOCTHU d)aKTOpOB BJIMSAHUA MUTPAIAU U CKOTIJICHUS TAXKCIIBIX METAJJIOB, a TaK
JKE CBA3aHHBIX C OBICTPBHIM TEUCHUEM PEKH B STOT MIEPUO/.

KoahdhummeHTsI BOMHON MHUTPAIlU B BECCHHUH ITEPHOJ] M3MEHSETCS B IIPe/e-
nax: g muaka ot 0,71 mo 11,2; xpoma ot 0,21 mo 3046; onosa ot 2072 g0 20,3;
cuHma ot 12,9 no 92,4.

B ocenHuil mepuos st STUX METAJIOB KOS (GHUIIMEHTHI BOIHOM MUTPAIIUHU CO-
OTBETCTBEHHO M3MeHstoTcs B npeAenax: ot 0,05 no 3,21; ot 0,012 no 0,35; ot 0,02
1o 1,28; or 0,81 o 8,21.

YMeHblIeHre 3Ha4€HUH BOJJHON MUTpaIlMU B OCEHHUU TEPHOJ IO CPAaBHEHUIO
C BECCHHUM MOXET OBITh CBS3aHHO C YMEHBIIICHHEM KOJIMYCCTBAa aTMOC(EpPHBIX
0CaJIKOB, YTO MPEMSATCTBYET MOCTYIUICHHUIO TSHKEIBIX METAJIOB C OCATIKaMH, a TaK
K€ BBIMBIBAHHEM U3 TTOYBBI ATHX METAJUIOB, HAKOIICHHBIX B MIOYBE W3 BHECEHHBIX
YI0OpEeHHIA.
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[ocTynnenne TSHKENBIX METAJIOB B PEYHBIC BOABI TaKXKe CBA3aHO C (pr3mue-
CKOM, XUMUYECKOH M OMOXMMUYECKOW JEeHYyIAIMed TOPHBIX MOpoA. XUMHUeCKast
JICHY/AIMsl MPEUMYIECTBEHHO MOCTABIISIET BOJO-PACTBOPUMBIE (JOPMBI dIEMEH-
TOB. VIHTeHCUBHOCTb XUMHYECKON JIEHYJAallMH BOZOCOPOCOB XapaKTEPH3yeTCsl 110
MOJYITI0O MOHHOTO cTOKa. CpemHuil MOMYyNTb MOHHOTO CTOKA TSHKEIBIX METaJUIOB
peku Wi coctasnser 0,000041 mv*/c xm?,

[To M3y4YeHHBIM TSDKENBIM METajylaM COCTaBIICHBI Psbl KOd(D(HHUIIMEHTOB BO-
JTHOM MUTpAIMN T10 TIEPHOIaM U3 KOTOPBIX MOJKHO CJIeJIaTh BBIBOJ, YTO KOd(duIm-
€HTHI CBUHIIA, 0JIOBA BO BCE MTEPHUOIBI IMEIOT BEICOKHE 3HAYCHUS, a KOI(DDUITMECHTHI
BOJIHON MHTPAIlMH IMHKA, XpOMa, MapraHiia — HU3KHue.

Takum 0OpazoM, 1o BeTMUUHAM KO(DGHUIIMEHTOB BOIHON MUTPAIMH, COTIACHO
JINTEPATYPHBIM JaHHBIM U JIaHHBIM, [TOJTy4Y€HHBIM HAIIUMH HCCIEI0BAaHUSIMU, MO/~
TBEP)KIAETCS XapaKTep U3MEHEHHUS 3HAYCHUS KOA(PPHUINESHTOB BOAHOW MUTPAIAN
METaJIJIOB, YTO UMEET NMPAKTUYIECKOE 3HAUYCHHE MPH OLEHKE MHUTPAIIUH TPUBOISIIEH
K 3HaQUUTEJILHOMY IIEPEPACIIPENEIICHUIO JIEMEHTOB.

HYBRID PROCESS COUPLING PHOTOCATALYSIS AND MEMBRANES
FOR REMOVAL OF THE TEXTILE DYE REACTIVE RED FROM
AQUEOUS SOLUTIONS

V. Kochkodan, S. Tsarenko, A. Todorov, V. Goncharuk

Institute of Colloid and Water Chemistry National Academy of Science of Ukraine
Kyiv

Azo dyes are the most important class of synthetic organic dyes used in the
textile industry and are therefore common industrial pollutants. Due to the stability
of modern dyes, conventional biological treatment methods for industrial wastewater
are often ineffective. Thus, there is a need for developing of novel treatment methods
for removing dyes from aqueous solutions.

This study was undertaken to examine the feasibility a combination of
photodegradation of dye in batch recirculated photoreactor with following
membrane separation of treated solution in ultrafiltration cell. Bisazodye — Reactive
Red and TiO, were used as the test pollutant and photocatalyst, respectively.
Catalyst was used in suspension form confined in photocatalytic membrane reactor
by means of membranes UPM-20, UPM-50, MFA-MA4 (Vladipor). Reactive Red
concentration in the solutions varied over the range of 20-100 mg/l. The influence
of transmembrane pressure and TiO, doze on the permeate flux and retention
properties of membranes were studied. The effect of pH and H,O, dose on the rate
of photocatalytic decomposition was also evaluated. It was shown that adsorption
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of the pollutant on the catalyst as well as membrane rejection play an important role
in the photocatalytic membrane reactor performance.

It was found that rejection of due on wide porous microfiltartion membrane
MFA-MAT1 was about 5 % while the treatment of dye solution with TiO, dose of 1
g/l under simultaneous ultraviolet irradiation during 0,5 h with following filtration
of the treated solution through the membrane provides the due rejection of 30 %.
Adding of 1 g/l of TiO, and 25 ml/l H,O, in the solution but without ultraviolet
irradiation gives the due rejection of 62 %. The highest degree of the due removal
(rejection) of about 99,9 % was found while adding both catalyst and hydrogen
peroxide (1 g/l TiO, and 25 ml H,O,, respectively) into the due solution under the
ultraviolet irradiation with following membrane filtration.

Thus, the obtained results showed the promising perspectives and synergy for
coupling of photocatalysis and membranes in photocatalytic membrane reactors for
effective dye removal from aqueous solutions.

THE PROBLEM OF ARSENIC POLLUTION IN DRINKING WATER:
HOW CAN IT BE SOLVED?

John M. Malin, Satinder Ahuja
American Chemical Society, USA

Naturally occurring arsenic in groundwater contaminates water supplies in
many nations, including Argentina, Bangladesh, Chile, France, Hungary, India
and the United States. The problem is particularly severe in Bangladesh where
it seriously affects the health of more than 60 million people, leading to a slow
and painful death for many. Using the situation in Bangladesh as a model, this
presentation will discuss the nature of the problem, methods of determining arsenic
at the parts-per-billion level, and current technologies for removing arsenic from
drinking water.

KOHJIMIIAOHUPOBAHUE IMMATHLEBOM BOJIbI JIJIS I. HOBBIN
YPEHI'O. OBE3KEJIE3UBAHUE U JEMAHTAHALIMS

B.Macuuii, B.CmupnoB, A.Cej1lokoB

OI'VII HUH BO/T'EO, 340 «/{IAP/BOAT'EO», Mocksa, Poccus

st obecniedernst ropoga HoBwlid YpeHrol MUTHEBOW BOJIOW HCIONB3YIOTCS
MO/I3eMHBIE BOJBI YPEHTOWCKOTO ra3okoHAeHcaTHoro MectopokaeHus (I'KM). Ha-
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PSIY C BBICOKOH KOHIICHTpaIuei xenesa (5,5-6,2 MT/ir) s TaHHOW BOJBI Xapak-
TEepHBI HU3KUE 3HAYEHUS JKeCTKOCTH (110 0,4 MT-3KB./1T) 1 menodHocTH (o 0,38mr-
9kB/1M). B Bome mpucyrcTBytoT Mapranen (mo 0,5 mr/im) u cepoBomopon (mo 0,15
mr/i). ClielyeT OTMETUTD TaKKe, 4TO Boja uMeeT temreparypy + (0,3-1,4)°C.

CymecTBytomnias cTaHus oOezxene3nBanus r. HoBelli YpeHroir mo Habopy
COOPYXXKCHHH M TIPUMEHSIEMBIM TEXHOJOTHYECKUM TIpoIieccaM He IO3BOJSET obe-
CTIICYNTH HOPMATHBHOE KAaueCTBO MMUTHEBOW BOMBI IO COAEPIKAHUIO JKelle3a M Map-
TaHIa.

B cBsI3u ¢ M3II0KEHHBIM, B YCIOBHSIX BO/103a0opa . HoBwIif YpeHroii HaMu BBI-
TTOJTHEHBI J1a00opaToOpHBIE MCCIENOBAHUS MO0 00e3KETe3UBAHNUIO U JIEMaHTaHAIINN
BOJIBI, TIPOBEJCHBI MHUJIOTHBIC HMCIBITAHHUS STHUX MPOIECCOB M pa3paboTaHa KOM-
IUIEKCHAs! TEXHOJIOTHYECKash CXeMa KOHAWITMOHUPOBAHUS TOA3EMHBIX BOA YpEH-
rorickoro I'KM.

CoracHO TpeAIoKeHHON TEXHOJIOTHH TIEPBBIM ATAIlOM KOHAWIIHOHUPOBAHHS
BOIIBI ABTISIETCS 00€3KeTe3NBaHNE C UCTIONIF30BAHNEM B KaUueCTBE OKHCIHTEINS TIe-
poKcHIa Bomopoaa. BTopsIM ATarmoM KOHIWIIMOHWPOBAHKS BOABI TT0 TPEIIOKEH-
HOW TEXHOJIOTHH SIBIISICTCS IEMaHTaHAINS C UCTIONIb30BaHUEM B Ka9eCTBE pearcHTa
mepMaHraHara kamus. Ha o0paboTKy mocTymaeT Boja IOCIe OKHCIICHHS KeJe3a
TIEPOKCHIOM BOAOPO/IA.

Hawmu BBITIOTHEHB! TaO0OpaTOpHBIC NCCIIEIOBAHMUS TIPOIIecca 00e3KeIe3NBaHHS
BOIBI Ypenrotickoro I'KM no cxeme «oxucienue H,O - hpunsTpoBaHue» U mpomec-
ca feMaHTaHauy ok mo cxeme «H,O, - KMnO, -punsrpoBanney. YCTaHOBIIEHO,
YTO MPUMEHEHHE TIEPOKCH/Ia BOAOPO/a MO3BOJISIET MPAKTHYESCKH MTOTHOCTHIO OYH-
CTHTB BOAY OT COSIMHEHHH jKee3a: MOXKET OBITh JOCTUTHYTA OCTaTOYHAs KOHIICH-
Tparus xeneza meHee 0,1 mr/in. KomOuHMpoBaHHas peareHTHas 0OpaboTKa BOIBI
MTO3BOJISIET TOOUTHCS KOHIICHTPAIIMK MapraHiia B OYHIICHHON Boae Ha ypoHe 0,5
ITJIK (0,05mr/m). ITpu 3TOM KOHIIEHTpaIys *ee3a (0011.) B (puiabTpare TaKkxke He
npesbimaet 0,05 mr/m.

Pe3ymibTarhl, momyueHHbIC B TAOOPAaTOPHBIX YCIOBHUAX, IIPOBEPEHBI HAMH Ha TTH-
JIOTHOM YCTaHOBKE IPOU3BOAMTENBHOCTHIO 0 2,5 M*/yac. [Ipu uccienoBanusx Ha
MMAJIOTHOM yCTaHOBKE 00pabOoTKa MEPOKCHIOM BOIOPO/Ia NCTIBITAHA KaK JJIS TTOIO-
rpeToii (adpupoBaHHOIT) BOBI ¢ TeMmiepaTypoii +6°C, Tak U s HAaTUBHOM (X0JI0-
HOM) BoIbI ¢ TeMueparypoii + (0,7-1,0)°C. YcraHOBIIEHO, YTO IIPH HCIIOIB30BAHUN
TOJIBKO TTEPOKCH/Ia BOIOPOa OCTaTOUHAS KOHIIEHTPAIHS JKeje3a B (GIIBTPOBAHHON
BOJIC HE 3aBHUCHUT OT TeMIteparyphl nporecca u coctasiser 0,1- 0,3 mr/i. [Ipu aTom
MYTHOCTH (PMIIBTPOBAHHOHM BOJABI HE TipeBbImaeT 1,0 M/, a 0CTaTOYHBIN CepoOBO-
nopox orcyTcTByeT. [Ipn kombuHHIpoBaHHOM Hcmonb3oBanuu H,O, n KMnO, ocra-
TOYHAsT KOHIIEHTPAIMS MapraHia B (pUIBTPOBAHHOH BOJE HECKOIBKO 3aBHCHUT OT
TeMIeparypslI rmporiecca. Ha XxomomaHoi Boge ocTaTouHas KOHIICHTPAIU MapraHia
coctarisger 0,05-0,1 mr/1, Ha momorpeToit — He 6osee 0,05 Mr/i.

[Ipu 5TOM OCTaTOUHas KOHIICHTpanus keje3a He mpessimaet 0,1Mr/m, cepo-
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BOJIOPOJT B OYHIIICHHOH BOJIE OTCYTCTBYET, MyTHOCTh coctasisieT 0,5 - 0,75 mr/m,
TepMaHraHaTHasE OKUCIsIeMOCTh — He Oosee 0,2 MrO/t.

[NonyueHHbIe HAMH PE3YIBTAThI HCIIOJIL30BaHbI B paboueM npoekte «Pacimpe-
Hue u pekoHcTpykiust BOC 1. HoBriif YpeHTo# 10 mpou3BOIUTEIbHOCTH 65,0 THIC.
M/cyT.». B HacTosIIIee BpeMs Ha TIOCTPOCHHBIX OYMCTHBIX COOPY/KCHHUSIX 3aKAHUIH-
BAaeTCsl MOJIrOTOBKA K MYCKOHAJIAJOUHBIM PaboTaM.

OINPEJIEJIEHUE PAIIMOHAJBHBIX YCJIOBUI
HOPEABAPUTEJBHOI'O OKUCJIEHUSA ITAB B TIPOLHECCAX
BUOCOPBIIMOHHON OYNCTKHA BO/JIbI

JI.HeBunnasi, H. Kinmenko, A.CuHeJJbHUKOBA

Hnemumym Konnouonou Xumuu u Xumuu Boovt um. A.B. [Jymanckoeo HAHY,
Kues, Yxkpauna

[Ipu orrpeneneHHBIX YCIOBUSAX COPOITMOHHON OYHNCTKH BOIBI OT PACTBOPEHHBIX
OpPTaHMYECKUX TpPUMECeH MOKHO CYIIECTBEHHO VYBEIHYHUTH pPecypc paboTHI
COPOIIMOHHBIX (WIBTPOB 3a CYET PA3BUTHUS OHWOJIOTHYECKOW aKTHBHOCTH
B cmoe copbeHta. OcobOeHHO 3(G(}EeKTHBHO 3TO B clydae HCIOIB30BAHUS
aKTHBHpPOBaHHOTO ymrad. Llempio Hacrosmeld paboOTB OBUIO HCCIIEIOBAHHE
cnennuKy 6FOCOPOIIMOHHOTO W3BIICUYCHHS AKTHBHBIM YTIIEM OKCHATHIIMPOBAHHBIX
HenoHoTeHHBIX [ TA B3 BOIHBIX pacTBOPOBO€3 NX MPEABAPUTEIIBHON OKHCITUTEITEHOM
00paboTKM W TOCNie O30HMPOBAaHMA. V3BECTHO, YTO B pE3yNbTaTe OKUCICHHS
OKCHATHIMPOBAHHBIX HEMHOTEHHBIX [IAB 030HOM B 3aBHCHUMOCTH OT YCIIOBHi
mporecca MOXKET TPOUCXOANTH MO0 pa3pylieHHe apoMaTHYecKoro sapa, JTHOo
MTOCTETIEHHOE YKOPaYMBaHNWE OKCHATIIIBHON M. XapaKTep W CTETICHb BIUSHUSL
MIPEIBAPUTEITHHOTO XUMHUIECKOTO OKUCIICHHS Ha COCTaB 00Pa3yIOIINXCS TPOTYKTOB
3aBHCAT OT TEXHOJIIOTHIECKHUX TApaMETPOB OKHUCIICHNUS, & CTETIEHb OMOIOCTYITHOCTH
TIPOTYKTOB OKHCIICHHUS — OT XUMHUYECKOTO CTPOSHHS 00Pa3yIOMINXCS BEIIECTB.

Pacuer m30TepMm amcopOIMu CMECH OpraHMYeCKHX BEIIECTB HEM3BECTHOTO
COCTaBa MOYKHO OCYIIIECTBIIATD, HCITOJIB3YsI KOHIIEHTparwio ux B Buae XI 1K miun OOY.
CyTb TaKOTO TOAXO0/1a 3aKITFOUAETCS B TOM, UTO aJICOPOITHS HEMTCHTH(HDUIINPOBAHHOM
CMECH OpPTraHMYECKMX BEIIECTB BBIPAKACTCSA B BHIE aICOPOIUH « YCIOBHOTO
KOMITOHEHTa», Xapakrepuzyemoro ennunnoi XITK.

B xauecTBe 00beKTa HCCIIETOBAHUS OBLITH HCITOJIE30BaHbI IBe OMOCOPOIIMOHHBIS
CHCTEMBI, Uepe3 KOTOphIe B TCUCHHE JITUTEITHHOTO BPEMEHH (DMIIETPOBAIH PACTBOD
HenHoreHHoro [IAB — okcuaTmimupoBanHHOTO ankwidenona. OmHy cHCTEMY
HCITONTE30BAIM 03 TpeIBapUTEIbHON OKHCIUTEIBHONH 00paboTku. Bo BTOpoit
cucrteme pactBop HITAB npensaputenbHO moaBeprajiyd OKHCICHHIO O30HOM. B
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paboTe OBUT MCIONBL30BaH aKTUBHBIA yroib KAY co crieayromumu mapaMeTpamMmu
[OPHMCTON CTPYKTYphl: 00beM Mukpomop 0,155 cM’/r, MOBEPXHOCTH ME30IOp
930m?/1, amcopOuMOHHBI 00beM mop — 0,376 cM’/r. DTOT yrois B IpoOLECCAX
JUHAMUYECKOTO (DUIBTpOBaHMS Haxomwics B ABYX (opmax: 1)c ecrecTBeHHOI
OWOIICHKOH, oOpasyromieiics B mporecce (GUILTpOBaHMS dYepe3 yroiab KAY
BOJIHOTO pacTBopa ¢ ancopOotmBoM; 2) KAY, mpemBapuTeabHO OHOIOTHYECKH
aAKTHBHUPOBAHHBIN OakrepusmMu THma Pseudomonas. B kadecTBe ancopOTHBa
HCITOJTb30BaJT HEMHOTEHHOE ITOBEPXHOCTHO- akTHBHOE BenecTBO (NPhEO) — cmech
OKCHOTHIIMPOBAHHBIX ANKHI(PEH0N0B ¢ 06miek popmyinoii C H, . C.H,O(C,H,0) H,
rne n=8-10, m=1-17.

[Toka3aHo, dYTO O30HMPOBAaHHWE CYIICCTBEHHO IIOBBIIIACT COCPKAHHC
TOMOJIOTOB C HU3KOW CTETICHBIO0 OKCHATHIIMPOBAHUS U COOTBETCTBEHHO C MEHBIIIECH
pPacTBOPUMOCTBIO, YTO IODKHO TOPMO3HTH OHomerpamganuio. Takoe BIHSHUE
030HMPOBaHHs 0TOOpakaeTcs U Ha m3MeHenuH Benmuanssbl (AG °). ITpu oxuHAKOBOM
Harpy3Ke Ha aKTHBHBIM yToib TO OPTraHHYECKOMY BEIIECTBY S(P(GEKTHBHOCTH
mporiecca OMOCOPOITMU TTOCIIe TIPEABAPUTEIHHOTO O30HMpOBaHWS B 2,3 pasa
MEHBIIIE, YeM 0e3 MpeIBapUTEILHON 00pabOTKH, YTO KOPPEIHPYET ¢ U3MEHEHUEM
CBOOOJTHOM dHEPTHHN aCcOPOITHH.

[IpoBeneHHBIE WCCIENOBAHUS ITO3BOJIOT CAETATh BBIBOJ O 3aBHCHMOCTH
3¢ hexTHBHOCTH OMOCOPOIIMOHHOTO MPOIECCca OT BETMIMHBI H3MEHEHUS CBOOOTHOM
sHepruu ancopoummu [mbOca cMecHm opraHMYEeCKHX BemecTB Ha AY, a Takke
3HAYNTEIHHO YIIPOCTUTH ONPEICTICHNE PAIMOHANIBHBIX YCIOBUH TPEIBAPUTEIFHOTO
OKHCJICHHS OpTaHMYECKUX COSTMHEHUN mepe OnocopOImet.

2n+1

ECOLOGICAL PASTES FOR ELECTROTEHNICAL AND ELECTRICAL
APPLICATION

Silvia Patachia, I. Ghimbasan

“Transilvania” University of Brasov, Romania

The necessity of minimization the electrical and electronic devices such as
thermistors and resistors, led to developing a new obtaining technique: thick film
deposition of materials for thermistors or resistors on a suitable support. To be
deposed, the materials with desired properties (insulator or semi-conductor), in a
nanometric powder form must be mixed with a film generating polymer solution or
dispersion, to obtain a paste with a suitable viscosity. This paste will be deposed by
lithographic technique on the desired support.

Until now, the reported recipes contain polymer solutions in organic solvent.
The thinner and the washing solutions used are also organic. It is well known
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that the organic solvents are not only expensive but also toxic and dangerous for
environment.

This paper presents a new method for obtaining thermistors and resistors
pastes by dispersing the metallic oxides powder in an ecological aqueous polymer
solution.

AN ADVANCED TECHNOLOGY FOR WATER TREATMENT

T.Knyazkova

National Agricultural University of Ukraine, Department of General Ecology
and Sustainable Development, Kiev

As known, membrane technologies play a major role in decision of water
ecological problems associated with the supply of fresh water and with protection
of water sources from pollution by contaminated waste waters.

In spite of achievements in the study of mechanisms and antifouling techniques,
membrane fouling and fouling control remain the most serious challenge in
membrane filtration of natural and industrial waste waters. Different techniques,
traditional and novel ones, are developed and improved to control fouling.

This paper is devoted to substantiation and realization of one of antifouling
mechanisms, which plays the dominant role in the use of protective coverings
onto the membranes to control fouling in situ in reverse osmosis and ultrafiltration
treatment of different kinds of highly contaminated waters.

Ob YCJOBUAX NPUMEHEHMUSA JIEKTPOXUMHUYECKHUX METOA0OB
JIUISI OIEHKHW KAYECTBA MOPCKOM CPE/IbI

N.Cxpunnnk

Ooeccrutt Quauan Uucmumyma buonozuu FOxicnvix Mopeu HAH Ykpaunot

B HacTosmee BpeMsi HaKOIUICH MOCTATOYHBIN OIBIT MTPUMEHEHHUS HIICKTPOXH-
MHYECKHX METOJOB KOHTPOJIS KadeCcTBa MPECHBIX U MOPCKUX BOA. [Ipu 3TOM akTy-
AIBHBIM OCTAETCS BOIPOC O BIUSHHUU dJICKTPUIECKOTO TIOJIS M MaTepHalia dJIeKTpo-
Jla Ha MOPCKHE OPTaHU3MBbI.

B pabote aHammM3MpyrOTCS PE3yNbTaThl OIEHKH YXH3HECIIOCOOHOCTH MHKPO-
BOZIOPOCTICH, SBISFOIIUXCS KITIOYEBEIM 3BEHOM B TPO(HKE MOPCKHX IKOCHCTEM,
IIpU TIPUMEHEHUH JJICKTPOXHUMUYECKIX METONOB HcciemoBaHuii. OObeKTOM wHC-
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CIIEZIOBAaHUN CITY)KHIIM MOPCKHE MHKPOBOIOPOCIH, ITHPOKO PACIIPOCTPAaHCHHEIC B
Uepraom mope, Prorocentrum micans Ehrenberg (Dinophyta), Nephrochloris sali-
na Cart. (Xanthophyta). Bogopocnu BeipamuBamuck Ha cpene [ompaoepra. Cpena
Tonpadepra ciyxmnna 1 pabouuM PacTBOPOM B IIEKTPOXUMHUICCKHUX HKCTIEPIMEH-
Tax (koHreHtparus NaCl = 0,1 Monb/m). OTBITE TPOBOAMINCH B OOBIYHOHN TpeX-
AIIEKTPOJTHON STUEHKe B YCIOBUAX HanpspkeHHoCcTH oist 0,1 B/cm, uckmrouaromnieit
rudens MUKpoBomopociei. [Tpu 6ombiroit HanpsbkerHocTH ot (E= 10 B/cm) kak
M3BECTHO HabIromaeTcs mpoOoit kireTouHbIx MeMOpaH (Tarasevich, Khanova 1987).
Kartonnoe m aHOIHOE pacCTOSHHUE pa3/ieieHbl KPAHOM, YTO ITO3BOJIIIIO TIPOBOIUTH
WCCIICIOBaHNA, HE OMacascCh BIUSHUS MPOIYKTOB OKHCICHHS (BOCCTAHOBIICHIS).
PabounM 37eKTPOIOM CITYy)KWJIH 30JI0Tasi, IIATHHOBAS WM MHPOTpaduToBas Iuia-
CTHHA C BUIMUMOMN MOBEPXHOCTHIO OKOJIO 2 cM2. DJIEKTPOJ CPABHEHHUS XJIopcepe-
OpSTHBIN.

VYCcTaHOBNICHO, YTO WCIONB30BAHME IUIATHHOBBIX OJJIEKTPOIOB HEKEIIATEIh-
HO UTS KOHTPOJIS COCTOSIHHSI CPEABl B TIPUCYTCTBHH Bogopociei. [lokazano, aro
Haubosee MPUEMIIEMBIMHU JIEKTPOTHBIMI MaTepraTaMid MOTYT OBITH aMallbraMbl
METaJIOB WM MAPOrpaduT, He oONMagaroniue KaTaJuTHIeCKIMHA cBoiicTBamu. Vc-
MTOJTF30BAaHUE MHPOTPAPHUTOBBIX AIEKTPOJOB BO3MOXKHO HE TONBKO IJIT KOHTPOJISA
KadecTBa CPEJIbl, HO U IS OI[CHKH KI3HECTIOCOOHOCTH KIIETOK MUKPOBOIOPOCIIEH,
copOMpOBaHHBIX Ha AEKTPoaaX. B pe3ynbrare MpoBEACHHBIX UCCIICAOBAaHUN TIOKa-
3aHa pa3Has YyBCTBUTEIBHOCTH B3SATHIX JUIA aHAJIN3a BOJOPOCIEH K BO3ACHCTBHIIO
AIIEKTPUUYECKOTO TONA. BONBITyI0 9yBCTBUTENFHOCTEIO JHHO(GHUTOBOH BOIOPOCITH
Prorocentrum micans ciieryeT OTHECTH 3a CUST MOHIKCHHBIX B CPAaBHCHUH C Mell-
kokierouno Nephrochloris salina amganTalmOHHBIX CITOCOOHOCTEH 00pazyeMbIX
TTOTTYJISIIAA.

OOTOXUMHNYECKHUE IMMPOLECCHI C YYHACTUEM NOHOB HUTPATA
N HUTPUTA
B. lIBbiaknii, E. [lITaMmm
Hnemumym Buoxumuueckoti @uzuku um. H.M. Omanyanan PAH, Mockea, Poccus
H. 3aiinesa, 0. CkypJaaros

Hncmumym Xumuuecxou @usuxu um. H.H. Cemenosa PAH, Mocxkea, Poccus

EcrecTBeHHBINH KpyroBopoT a3oTa B Onocdepe, XxapakrepusyeTcs: HepaJuKaib-
HOW TIPUPOJON M Majoii CKOPOCTBIO TpaHC(hOpPMAIMH, BCIESICTBHUE YEro JAHHBINA
MIPOLIECC CUIBHO TOABEPIKEH AaHTPONOIEHHBIM BO3AEHCTBUAM. B HacTosmee Bpe-
Msl B pe3ynbTare AEATelIbHOCTH UYelIOBEKAa B OKPYXKAIOLIEH cpele paBHOBECHE IO
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a3oTy B Omocepe HapymIeHO - MPOMCXOAUT HAKOIICHWE HUTpaToB. HakommeHwe
HUTPATOB B OMocdepe yBenuIMBaeT J0TI0 aOMOTHUECKOTO IMyTH TpaHCHOpMaIuu
a30TCOACPIKAIIIX COCAMHEHUH, YTO IPUBOINT K YBEIIHMUCHUIO BIHSTHUAS CBOOOTHO-
panuKaNIbHBIX MPEBPAIICHHH B IUKJIEC a30Ta.

CBoOoHO-pauKaibHas GoToTpaHCHOpMAITUs HATPAT- U HUTPUT-UOHOB XOPO-
[0 U3ydeHa Ha MOJEIBHBIX cHcTeMax (T.e. B IUCTHIUTMPOBAHHOM Boje). DTO, OJI-
HAKO, HE OTPa)KaeT CUTYAIIHIO B PEATbHBIX MTPUPOAHBIX YCIOBHUAX, KOTJa OpTaHUye-
CKHE BEIIeCTBA U MOHBI METAJUIOB IIEPEMEHHOI BAJIEHTHOCTH (B OCHOBHOM, HOHBI
MeJH, T.K. OCTaJbHbIC, KaK MPAaBMUIIO, HAXOMATCS B MUKPOKOITIOMIHOM COCTOSHUHT
B BHUJIE THIPOKCHIIOB M HEPACTBOPHUMBIX COJICH) MPHUCYTCTBYIOT B PaCTBOPEHHOM
BHJIC.

B mamHo# pabote nccienoBaHbl HOTOXHMHUYECKUE PEaKIIMH MOHOB HUTpATa |
HUTpPUTA B adPOOHBIX M aHA’POOHBIX YCIOBHUAX B TUCTWLTHPOBAHHOW BOJIE C JIO-
0aBKaMHU pacTBOPEHHBIX opraHudeckux BemecTB (POB) 1 MOHOB MeTauIoB mepe-
MEHHOU BaJICHTHOCTH.

OCHOBHBIE PE3YIBTATHl PAOOTHI CBOIATCS K CICAYIOMIEMY:

1. BeisiBNeHO, 94TO MyTH (OTOXMUMHUUYECKOM TPaHCHOPMAIIMH HUTPAT- U HUTPHT-
HMOHOB, KaK W MPHUPOAA MPOMEKYTOUHBIX MPOAYKTOB MX MPEBPAIICHHUS B BOIHOI
cpeze, MPUHIUIHATIBHO MEHSIOTCS B 3aBHCHMOCTH OT IIPHCYTCTBUS B BOJNE IPHU-
Mecell Kak OpPraHNYeCKHX BEUICCTB, TAK U MOHOB METAJUIOB ITEPEMEHHOI BaJCHT-
HOCTH.

2. B wacTHOCTH, ITOKa3aHo, 4To jJ00aBka noHOB Meau(I1) momHOCThIO HHTHON-
pyeT nporecc GpoToNm3a HUTPUTHOTO HOHA, a YD-00IydeHne cMecH HUTPUTa U HH-
Tpara B mpucyTcTBur Meau (I1) mpUBOOUT K CTEXHOMETPHUECKOMY HAKOIUICHUIO
auTpuTHOTO HOoHA. C modaBkamu POB a10T 3ddekT He peructpupyercs. OOHapy-
KEHHBIA ekt Brusnus Manbix 106asok nonos Cu(Il) ma poromms NO,” u NO,,
He OOBSCHUM B paMKaxX CYIIECTBYIOIINX MPEACTABICHUH 0 MeXxaHn3Me (hOTOXUMU-
YEeCKUX MPEBPALICHUN HOHHBIX (HOPM a30Ta.

3. IToka3aHO OTCYTCTBHE TYIICHHS BO30YXIEHHOTO COCTOSHHS HUTPUT-HOHA
noHamu Cu(Il).

4. TlonTeepXKeH TpeaIaraeMblii B Teparype mMexanusm ¢porommza NO, n
NO, ¢ obpazopanrnemM OH-pagukanos.

6. YTouHeH KBaHTOBBIH BBIXOA (oTomuza NO,’, 9TO UrpaeT BXKHYIO POIIb IS
KOJIMIECTBEHHOH oneHkH BKIana NO,” B HHUIIMMPOBaHHUE CBOOOIHO-PATMKATBHBIX
TIPOIIECCOB B IIPUPOJHBIX BOJAX.

7. Iloxazano, 9TO B MexaHH3Me (POTOTpaHCHOPMAIIIH HUTPUTOB M HUTPATOB
BaXHYIO POJIb UTPAIOT peaknuy ¢ ydactueM NO, KOTOpbIe MOTYT IIPHUBOANUTE K 00-
Pa30BaHUIO HUTPO30COCAMHEHHH.
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MESOCOSM-BASED ESTIMATION OF THE ENVIRONMENTAL
CONSEQUENCES OF A FRESHWATER BODIES BY HEAVY METALS

B. Smolyakov, A. Ryzhikh

Nikolaev Institute of Inorganic Chemistry, SB RAS, Novosibisk, Russian Federation

Contamination of freshwater bodies by heavy metal (HM) salts is an important
environmental problem. Depending on the parameters of pollution sources and the
features of a water body, the fate of pollutants and their action on hydrobionts can
vary within a wide range. Estimation of many factors determining the environmental
consequences of pollution of a water body is necessary due to the transformation of
pollutants discharged into a water body into various forms with different migration
capacity, bioaccumulation properties, and toxicity. Special methods have been
worked out to study the behavior of pollutants in the natural hydroecosystems. Due
to the application of these methods, natural abiotic and biotic parameters of water
environment can be retained. The relationship between these parameters is impossible
to simulate in the laboratory. A methodology of field modeling in the mesocosms
installed directly in the investigated water body was applied for the assessment of the
effects of HM (Cu, Pb, Cd, and Zn) chemical form transformation in water bodies.
The distribution of the HM chemical forms was changed by changing water pH.
In some experiments we used also HM complexes with dissolved organic matters
(DOM) such as derived malonic acids, phtalocyanines, humic substances, modeling
the natural DOM with different functional groups and structures. The conditions of
natural experiments was chosen previously on the basis the chemico-thermodynamical
modelling of the HM state (in terms of the main inorganic and organic forms) in the
water of the concrete chemical composition. The goal of this study was to estimate
the influence of transformation of the HM chemical forms in the water body on the
dynamics of their precipitation into bottom sediments (BS), bioaccumulation by the
floating plants, and on the condition of biota (phytoplankton and zooplankton).

A serious of chemical-biological experiments were carried out at the testing
area in the middle part of the Novosibirsk Reservoir using four mesocosms with a
water capacity (from the bottom to the surface) of 2 m? in each at a depth of 3.5 m.
One of them was the background mini-ecosystem for assessment the consequences
of HM contaminations in others mesocosms at different scenario. Summarizing, the
efficiency of sorption on suspension and removal of metals from the water mass
into BS decreases in the series Pb > Cu > Zn > Cd. This efficiency also decreases
at increasing proportion of aquaions in acidified water. HM binding with low-
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molecular DOM, having large hydrophobic (but not polar) fragments, results in
increasing of HM removal in BS, whereas its binding with humic substances plays
ambiguous role for sedimentation of different HM. Plankton community plays an
important role in the process of HM removal into BS. In some experiments the effect
of plankton community became stronger after 8 or 9 days after HM discharge into
the mesocosms. This effect was caused by a substantial increase in the population
of phytoplankton organisms, which were more tolerant to the HM action, but a
stable suppression of other organisms was observed. Injection of Cu complex with
phtalocyanine also causes a substantial increase of phytoplankton productivity. The
increase in the proportion of most toxic HM forms (aquaions) in the mesocosm with
acidified water did not prevent the above-described changes in the phytoplankton
community, but even accelerated this process. The zooplankton community was
much more depressed under the influence of HM than phytoplankton throughout
the experiment, and the change in the proportion of HM aquaions had only a weak
effect on zooplankton composition. The response of the higher plants floating on the
water surface was different: the increase in the proportion of metal aquaions in the
solution reduced their capacity to HM accumulation (with the exception of Zn).

Thus, the methodology of studying contamination of a real water body
by HM is useful for understanding the regularities in their distribution and the
response of different components in the solution—suspension—biota—BS system. An
important result of this study is the relationship between these characteristics and
the transformation of chemical forms of metals in the water body. The negative
environmental consequences of metal contamination of water bodies can be
stronger in the case when the proportion of HM aquaions in the solution becomes
larger. Such situation is usual in acidic waters with a low salinity and low DOM
content. The negative consequences manifest themselves in a decreased efficiency
of HM removal from the water mass into BS, a stronger zooplankton depression,
the disturbance of the structure of phytoplankton community, and decreased
bioaccumulation of pollutants by macrophytes.
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COCTOSAHHME MPUPOAHBIX BOJ I'. TUPACIIOJIA

J.A3zmaiinosa ', M.Caodoasuiok?, U.Kanuraabuyk?, O.boraesuy’

'Unemumym 2eoghuzuru u ceonocuu AH PM, Kuwunes, Mondosa
IIpuonecmposckuil 2ocynusepcumem, Tupacnonv, Monoosa
SUnemumym ¢usuonoeuu pacmenuit AH PM, Kuwunes, Mondosa

ITo manaeiM FOHECKO B 2002 1., Mongosa 3anumana 69-e mecro cpeau 122
CTpaH I10 Ka4eCTBY MHUTHEBOM BO/bl. Takum oOpa3om, Jutst MoJIIOBHI SBISETCS aK-
TyalbHOW TpoOiemMa oOecliedeHns] HAceJeHUs] KaueCTBEHHOM MHUTHEBOI BOIOM.
Lenpio qaHHOHN padOTHI SABISUIOCH U3YUYEHHE XMMHUYECKOTO COCTaBa MPUPOJHBIX 1
CTOYHBIX BOJ B mpeznenax . Tupacroist Juist OlleHKH nX KadecTsa. beumm uccneno-
BaHbl 12 00pa3oB BOABI M3 Pa3IMUHBIX NCTOYHHMKOB HA TEPPUTOPHH THpacmoss
(POIHUKY, KOJOIIBL, IPYABI, Py4bH, BO103a00pbI). I onpeneneHnss XuMuIecKo-
TO COCTaBa UCIIOJIB30BAINCH METOABI THTPOMETPUIECKOTO, TPABUMETPHIECKOTO 1
aTOMHO-20COPIIMOHHOTO aHanu3a. B pe3ynbrare aHanm3a BBIAEIEHO TPU THIIA BOJI:
1) ruppokapOoHaTHO-CYIb(ATHO-XIOPUAHO-HATPUI-MaraueBast; 2) ruapoxapoo-
HaTHO-CYNb()aTHO-XJIOPUTHO-HATPHH-KaIbIIMH-MarHieBasi; 3) THApPOKapAOHATHO-
Cynb(aTHO-HaTpUH-MarHueBas. YCTaHOBJIEHO, YTO Ul TeppUTOpHH T. Tupacrmomns
TPYHTOBBIE ¥ IOBEPXHOCTHBIE BOJIBI XapaKTEPHU3YIOTCS TIOBBIIICHHBIM COJICPIKaHH-
eM CyIb(aToB, KECTKOCTH, CyXOro OCTaTka u HuTparos. Habmromaercs moBcemect-
HO HU3KOE COJIepKaHKe B BOJIE TSIKENBIX MeTalioB. [Ipo0bl, B3sThIe U3 Bogo3abo0-
poB, cootrBercTByeT [OCTy 2874-82.

ACOPBIUA KAITPOJTAKTAMA U3 BOAHBIX PACTBOPOB
MNOJIUMEPHBIMU COPBEHTAMHU U HEOJIUTOM

1O. ConoBbeBa, T. AcTpakosa, B. FOcTtparos

Kemepoesckuii Texnonoeuueckuit Hnemumym Iuwesot Ipomvruunennocmu
2. Kemeposo, Poccus

HpOMLIHIJ'IeHHOG TOHAXXHOC IMPOU3BOACTBO XUMUUYCCKOI'O ChIPbA MPUBOAUT K
0O0JIBLINM 00bEMAaM CTOYHBIX BOJ, HAIIpUMEP, IpHU NPOU3BOACTBE It KalpoHa He-
06XO}_'[I/IMa yTuiun3anusda u nepepa60T1<a 2,5 TOHH CTOYHBIX BOJ. OTH CTOKU ILIOXO
oaAJar0TCA OHOXUMHYECKOU OYHCTKE, TaK Kak KJI sBisiercs 6H0p€3I/ICTeHTHI)IM
BCIICCTBOM. HOSTOMy JJIA U3BJICUCHUA KJI u3 cTouHBIX BOA JaHHBIX MPOU3BOACTB
HCHCCOO6pa3HO HCIIOJIB30BaTh aIlCOp6HI/IOHHI)I€ MCETO/BI. B HacCTosALICEC BpEMS 1A
H3BJICUCHUSA OPTaHUYCCKUX W HCOPraHMYCCKUX COG,HI/IHGHI/Iﬁ 13 MNPOMBIINIJICHHBIX
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CTOUHBIX BOJ| IMUPOKO MPHUMEHSIOT Pa3IUYHBIC COPOCHTHI, & IMEHHO aKTHBHEIC
YIIIH, YIIEPOIHBIC BOJIOKHA, IIEOUTHI, TOJTMMEPHBIC COPOCHTHI.

Panee ObIIO TIPOBENICHO HICCIIEIOBAaHUE aICOPOIMH KampolaKTama MpOMBIII-
JICHHBIMH aKTUBHBIMHU YIJISIMH. Llenpio maHHOM paOoTHI SABISETCS HWCCIICIOBAHNE
BO3MOKHOCTH U3BiIedeHUs1 KJI 13 BOIHBIX pacTBOPOB HEYIIIEPOAHBIMU COPOCHTA-
MH.

HccrnenoBarne agcopOIIIOHHOTO TpoIiecca MPOBOAMIOCH C HCIOIh30BaHUEM
KPYITHOIIOPUCTOTO CHHTETHYECKOTO IICONUTa -Y- B HAaTpHUeBOW (opme (OMBITHAS
naptus Jadoparopuu meosmToB nHCTUTYTa Katanmza COPAH), ¢ XxapakTepHBIMH
pasMepaMH MmoJIoCTel MOPUCTOro pocTpancTra 1,5-1,6 HM 1 okHAMU U3 12-4iIeH-
HBIX KOJIEI[ aTOMOB KHCIIoposia ¢ 3ppekTuBHbIM nauamerpom 0,5-0,6 HM, a Takxke
MTOJIMMEPHBIX copOeHTOB « rosicop6 JIBB 80/100» (3AO «Tokem» 1. Kemeporo) u
«mopomac 'My» (BHUUXT, . Mockga).

[onmmmepHbie CcOpOEHTH O00NIAHAalOT TMPEHMYIISCTBEHHO ME3OMPHCTON II0-
BEPXHOCTHIO, Ha KOTOPOH MPUCYTCTBYIOT (DeHHUIBHBIC TPYIIBI, KOTOPBIC TPHIAIOT
WHEPTHOH MOBEPXHOCTH TUAPOPOOHBIC CBOMCTBA. J{71s aIcopOSHTOB ObLTH OTIpesie-
JIEHBI TTapaMeTPhI TOPUCTON CTPYKTYPHI IO aicopOItmu azota nmpu 77K Ha ycTaHOB-
ke ASAP-2400 ¢pupmbr «Micrometricsy.

s ynaneHus: OpraHHYECKHX MPHUMEced W HEempopearupoBIINX MOHOMEPOB
MTOJTMMEPHBIX OblIa IPOBE/ICHa TIPEIBAPUTEIbHAS MOATOTOBKA COTJIACHO METONIH-
ke. OO6paboTaHHBIC TAaKUM 00pa3oM aJcOPOSHTHI XPAHUIIHA B 3aKPBITHIX CTEKIITHKAX
TI0]] CJIOEM JIUCTHJUTHPOBAHHOHN BOJIBI.

I'panynupoBaHHBIN IEOTUT OBLT TPEABAPUTEIFHO IIPOTPET TPH TEMIIEPaType
250°C B TeueHue 5 4acoB Ui A€COPOIMHU JIETYYNX BEMIECTB U IIAPOB BOJIBL.

AJcopOmyio MpoBOAMIIM cTaTndeckuM MetogoM. Konmentpanuto KJI mocme
azcopOImy orpenensii (HOTOMETPUIESCKH C MCTIONB30BAaHUEM PEaKIMi HATPO3HU-
poBaHUs. BbUTH MOTydeHBI H30TEPMBI aICOPOIINH.

AmHanmu3 u3otepMbl afcopormu KJI u3 BOTHBIX pacTBOPOB HEYTIIEPOAHBIMHU COP-
OeHTaM¥ U CpaBHEHHE MOTYYCHHBIX JaHHBIX C BEIMIMHAMH aICOPOIIIH /IS aKTHUB-
Horo yrist AI'-OB-1 mo3BoJISIOT cAeNaTh CIASTYIONINE BHIBOJIBI:

1. AncopOnoHHass akTUBHOCTh HCCIIEYEMBIX 00pa3IloB MMEET CIIeTYIONTHi
nopsiok: AT-OB-1 >JIBB80/100> moponac 'M>I1eonut -Y-.

2.Vcionp3oBanue 1ieonauTa st n3BiedeHns KJI U3 BOJHBIX pacTBOPOB Helle-
necooOpas3Ho, BCIECACTBHE HHU3KOM aKTHBHOCTH JaHHOTO ancopOeHTta. BeposTHo,
aJICOPOIIMOHHOE MPOCTPAHCTBO IIEOTUTA MAJOAOCTYITHO ISl THAPATHPOBAHHBIX
moznekyn KJI.

3. AncopOnmonnasi akTHBHOCTH rosincop6a J/IBB 80/100 B uHTEpBasie paBHO-
BecHbIX KoHIeHTpanuid KJI ot 0 1o 70 MMoabs/aM3 nMeeT OJMU3KHE 3HAUEHUS C Be-
JIMIUHAMHA aJcopOnmu Ha akTUBHOM yriie AI'-OB-1.

Pazmmuus B ancopOrmu KJI Ha monuMepHBIX aicopOeHTaX MOTYT OOBSCHATHCS
O0COOCHHOCTSAMH XUMHYECKON CTPYKTYPHI U TTOBEPXHOCTH aJCOPOCHTOB. AJcopO-
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nust KJI Ha mOJMMMEpHBIX aJcopOeHTaxX XapaKTepPH3yeTCs BHICOKUMH 3HAYCHUSIMHU
YACIBHOU aICOPOIMK, YTO B CBOIO OY€PEIb FTOBOPHUT O MEPCIIEKTUBHOCTH JaHHBIX
copOeHTOB. JIJIs MOIMMEpHBIX COPOCHTOB XapaKTepHa OoJbIas MPOYHOCTh, OO0JIb-
I0€ KOJIMIECTBO ITUKJIOB aJcopOIHsI-pereHepanus 6e3 CHIKEHNST akTHBHOCTH, 00-
JIee MOJTHAs pereHeparys 10 CPABHCHHIO C YITIEPOIHBIMUA COPOCHTAMHU.

3ATPA3BHEHUE KOMIIOHEHTOB AKBAJIbHBIX JIAHAIIA®TOB
B CPEAHEM TEYEHUH P. OKH

B. SImun

Bcepoccutickuii Hayuno-ucciedosamenvckuit Mncmumym I'uopomexnuxu u
Menuopayuu um. A.H.Kocmsxosa (BHUHUTuM), Mockesa, Poccus

B cooTBeTCTBHM ¢ MMEIONTIMHUCS KIIACCH(PHUKAINIME, pACCMaTPUBACMBIC JTaH]I-
madTel (TOWMBI ¥ COOCTBEHHO peka) BKIIOYAIOT TPaHCCyIepaKBaIbHbIE (TTOMMa),
cylepakBajbHbIe (HAIBOJTHBIC YACTH) M CyOakBaJgbHBIC (ITOIBOIHBIC) IEMEHTAP-
HBIC JTaHAMADTHI.

KoMmoHEeHTHI aKBaJIbHBIX JAHAMAPTOB BBIIONHAIOT B MIPOIECCaX MUTPAIIH
3arps3HAIONINX BEIIECTB TPAHCIOPTHYIO (TEKydHe MOBEPXHOCTHBIC BOIBI, B3Be-
IICHHBIC YAaCTHIIBI TBEPIOTO CTOKA, BIIara B 30HE adpaIliy ¥ TPYHTOBBIC BOJIBI) M aK-
KyMYJTUPYIOIIYIO (IOHHBIE OTIOKEHHUS B pyciiaX PeK, IMOHMEHHBIC ITOYBBI, TOPOIEI
30HBI 3PAINHN U TIIMHUCTHIC OTIOKEHHS BOIOHACHIIIICHHON 30HBI) (DYHKIINH.

HarypHsie nccnenoBanus MpOBOAMINCE B cpeHEeM TedeHUH p. OKH (YIacToK.
CepryxoB-Psi3anp) B pamkax Poccuiicko-I'epMaHCKOTO HAydYHO-TEXHHUYECKOTO CO-
TpyIHHYECTBA TI0 MpoekTaM «Oka-Dnmn0a-2» u «Bonra-PeiiH» cCOBMECTHO C YHH-
BepcuteToM Kapicpys (DHrep ByHTe HHCTUTYT) M UCCIIEIOBATEIbCKAM TIECHTPOM
«LEIPZIG-HALLEp.

K wmccnenmoBaHHBIM KOMITOHEHTAM JIAHAMIA(QTOB OTHOCATCS: PEYHBIC BOIBI;
B3BCIICHHBIC BEIICCTBA; MOWMEHHBIC IMOYBHI; IMABOJKOBHIC BOABI M CEAMMEHTEHI;
MTOYBEHHAS BJIara, TPYHTOBBIC BOJABI W APCHAXKHBIN CTOK Ha TOiiMe, a Takxke Omo-
Jorndeckasi cocrapistomas (peida). [TomydeHHbIe pe3ynbTaThl UCCIIEA0BAHNN TI0-
3BOJIAIOT YTBEPIKIATh, YTO BCE MIEPEUNCICHHBIC KOMITOHEHTHI XapaKTepU3yIOTCS Ha-
JTUYHEM 3arpsi3HCHUHN B Pa3IMIHBIX KOHIICHTPAIIHSX.

Peynvie 60061 Oxut 1 MOCKBBI IITUPOKO HCIIOIB3YIOTCS ISl OPOIICHHS TIIOI00-
BOIIIHBIX KYJIBTYP, BO3EITBIBAEMBIX HA TOWMEHHBIX 3eMIIsIX. OHU XapaKTepH3yIOTCs
TTOBBITIIEHHBIMHU KOHIICHTPAITUSME OMOTEHHBIX 3arpsS3HATENEH, TSIKEIBIX METaJLIOB
U opranuyeckux coeauHeHui. [Ipu sToM pexa MockBa sBISIETCS OCHOBHBIM HCTOY-
HUKOM 3arpsi3HeHMs Bof p. OKH. AHANN3 COIEpKaHUS TSHKESIBIX METAJUIOB MTOKA3al,
9TO B Mpo0ax oOHApyKHUBAETCs JKeIe30, MapraHell, Me/b, KOOAbT, IINHK, CBUHEI]
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" HUKeb. OOIIIel 3aKOHOMEPHOCTHIO SBISICTCS HATMYHE HAUOOIBIINX KOHIICHTPA-
U B IEPHONBI ¢ MUHUMATBHBIMA pacxofaMu pek. [IoCTOSHHO TeCTHPYIOTCS XJI0-
popraandeckue (1o AOX) 3arpsS3HATENH U PaCTBOPEHHBIA OPTaHWISCKUAN YITICPO/I.
Taxwum ke XapaKkTepoM 3arps3HEHHOCTH OIIPECIISIOTCS U NA800KO8ble 800bl, IMe-
fOIMe CIeM(PUICSCKUI THAPOXUMUICCKUN PEIKUM.

Tlousennvie 600l copepxkat MOOMITbHBIC (DOPMBI 3arps3HUTENEH, KOTOPBIE MO-
TYT aKTHBHO TTOCTYIIATh B PACTCHUS U 3aTPA3HATH CEIbX03MPOAYKITHIO. [ToBhITIIeH-
HBIM COJIep)KaHUeM XapaKTepHU3YIOTCs XKele30, Mapraner U muHK (137-2190 mxr/i,
3-1630 Mxr/m 1 27,9-187 Mr/n). I pynmoguvie 600bl N OPeHANCHbIN CHOK 3arpsi3He-
HBI TSDKEITBIMA MeTaJIaMH, OMOTEHHBIMH BEIIIECTBAMH U OPTaHMYESCKUMHE COCIHHE-
HustMA. OTMEYaeTcs YeTKas CBSA3b KOHIICHTPAIHI XJIIOPOPTAaHNIECKAX COCTMHEHUI
B MAaBOAKOBBIX BOJaX Ha MOWME C UX COACPKaHMUEM B JPEHAKHOM CTOKE.

HccrenoBano 3arpsi3sHEHNE TSHKETBIMU METAITIAMA HOUMEHHbIX NOU8, NAB0OKO-
8bIX CEOUMEHMO08, OOHHBIX OMJLONHCEHUL, 836CULEHHBIX YaCmuUl U pblo.

[Tomy4yeHHBIE Pe3yNIbTaThl HATYPHBIX FCCICIOBAHUH ITO3BOIISICT OTMETUTH CIIe-
Jyromiee:

- JIOMUHHPYIOIIYIO POJIb B 3arPS3HESHUH MTOWMEHHBIX TTOYB, TPYHTOBEIX U JIpe-
Ha)KHBIX BOJ[ Ha TTOWME UTPAIOT TABOIKOBEIC TIPOIIECCH, IIPOTEKAIOIINE B TICPHOIBI
3aTOIICHUS TTOMM;

- OTHOCHTENHHO TOBBIIICHHBIE KOHIICHTPAIINN TSDKENBIX METAIIOB B PEYHON
BOJI€, B3BEIICHHBIX BEIICCTBAX, TOHHBIX OTIOKEHHUAX U PbIOe XapaKTepHBI 11 Oac-
ceitHa p. MOCKBBI, KOTOpasi MOKET PaCCMaTPUBATHCS CPEIH OCHOBHBIX HCTOYHHUKOB
3arps3HEHUS] KOMITOHEHTOB aKBAJIBHBIX JTaHAMA(GTOB OKH HIDKE YCThS P.MOCKBHI;

- ST TUNMHYHBIX KOHICHTPAIUK TSHKEIBIX METAJUIOB B yOBIBAIOIIEM MOPSIKE
MOYKHO TIPE/ICTABUThH B BUJIC «B3BEIICHHBIC YACTHUIIHI —> JTOHHBIC OTIOKEHHS —> TIa-
BOJIKOBBIC CEIMMEHTHI —> TIOMEHHAs TI0YBa — OMOTHYECKas COCTABIIIIOMIAsD).
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HNCCIEAOBAHUSA COCTABA ATMOC®EPHOI'O BO3YXA
B KAJIMBIKUHA

H.Enaunckuii, A.Boaox, A.Ckopoxoa u 1.p.

Jlabopamopus I'azoswix [pumeceii Ammocghepor HPA PAH, Mockea, Poccus

B 3HaunTENBHON CTENCHHW COCTOSHHE OKpY)Karomel cpensl B KanMbikum 3a-
BHCHT, KaK M Be3JI¢, OT Pa3IHMYHBIX TUIIOB MPHPOIHBIX U AaHTPOIIOTEHHBIX dIMHUCCHI
1 TIPOIIeCCOB X mepeHoca. OmHako crennupudecKkne IpUpoIHbIe YCIoBus Kammbl-
kun 1 Kacruiickoro pernoHa B coueTaHuu ¢ POTOXMMHUECKON TpaHChopMaIueit B
XOJIe TPAHCTPAHUYHOTO TIEPEHOCA 3aTPSA3HEHUN CO3/1aI0T YHUKAIBHYIO KOJIOTHYe-
CKYIO CHTYaIHIO, KOTOpasi pa3BUBACTCS B HEOIArOMPUATHOM ISl PECIyOINKH Ha-
MIPaBJICHHH.

[TpuBeneHs pe3ynbTaThl aHAJTM30B JIEMEHTHOTO cOcTaBa 36 Mpod a’pozosei
armMoc(epHOro Bo3ayxa OTOOpaHHBIX Ha TEPpUTOpUM KaJMBIKUU BBITOJIHEHHBIX
merogom MC UCII. KoppensunoHHBIH aHamu3 3THX Mpo0 1oKas3al He CTaHIapT-
HYI0 KapTHHY cBsizeid. Tak Hanpumep, orcyTcTByeT cBsi3b Na u B u Co u Ni ¢ npy-
THUMH 2JIEMEHTaMHU. DJIEMEHTHI C MOBBIIICHHBIMU conepykanusimu Cr, Fe, Ni, Cu,
Pb ycnoBHO MoxHO pasgenuth Ha 3 rpymmsl (1-Cr, Cu; 2-Fe; 3-Pb), kaxkmas u3
KOTOPBIX UMEET CBOIO ACCOITHAIIHNIO.

Copep xaHusl 0-KCHIIONA, STHIIOCH30J1a ¥ (heHOJIa U3 OTIPEICIEHHBIX 28 BEIIECTB
B BO3/IyXe Ha 3TOM K€ Y4acTKE HMEIOT HanOOJIbIIIE KOHIICHTPAIIHH.

Kpome cranmonapHbIX HaOMIOAEHUI MPOBOMMIINCEH TaKKe M MapIIPyTHHIC Ha
aBromoOuIe. Pactipenenenue ) yrneBogopoaos u SO B Bo3ayxe ImpH paboTe Ha aB-
TomMobmIIe 1o npoduito onpenenensl Ha 34 Toukax. [Ipesbimenue ITJIKM.p. ycra-
HOBJICHBI JIJIsI MECT, [JIC OCYIICCTBISICTCS 100bIUa HEPTH U ¢ TIepepadboTKa.

B mMecTax oTOopa nmpob Bo3ayxa MPOBOAUIICS TaKkKe 0TOOp mpoO mouB. Pesyiib-
TaThl JIEMEHTHOTO aHaJM3a IOKa3aJld MMPAKTHYECKH OJHOPOAHYIO CTPYKTYpPYy HX
pacripesieneHus.

[TpuBenensl rpaguky pacrnpenesieHns] CyMMBbl YIVIEBOAOPOAOB M JHOKCHAA
CepHl, MOTYYCHHBIC M0 Pe3yIIbTaTaM H3MEPEeHHUI ¢ OopTa caMolieTa MOATBEPIKIAIOT
MTOBBITIICHHBIC COJCPIKAHUS Y, YIIIEBOAOPOIOB MOTYYeHHBIX Ha aBToMoOmie. Co-
nepxxanus SO, Ha IPOTSHKEHHE BCETO TONIETa HAXOAUIMCH Ha ()OHOBOM YPOBHE, 1
TONBKO B TIpe/ienax ACTpaxaHCKOTO Ta30KOHJECHCATHOTO KOMOWHATa OTMEYArOTCs
BBICOKHE €TO COICPIKaHMUS.

B ycnoBusax kapkoro KiInMMmara, IOBBIIIEHHOW pagWaludl W OOJBIIOTO
coaeprkaHus xiopcoaepxanux C2-yrieBogopoIoB B BO3IYXE Ha COIEBOM a3p030J1e
U B BOJIE COJIEBBIX 03€p aKTUBHO MIYT ITPOLIECCH 00pa30BaHMUs XJIOPOPraHUIECKUX
TOKCUYHBIX COEIMHEHMH Tuma (MeCTHLUIOB, TPUXJIOPYKCYCHON KHCIOTH. B
JIOKJIaJIe MPUBOASATCS CXEMbl TETEPOTreHHBIX M Ta30(asHbIX B3aWMOJEHCTBUIMA,
OIpECIIAIONINX 00pa30BaHNe TOKCUYHBIX BEILIECTB, a TAK)KE [TOKAa3aHbI TOCIIECTBUS
UX BO3JICUCTBHS HA PACTUTEIBHOCTh PETUOHA.
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MONITORING OF AEROSOL OPTICAL PROPERTIES, TOTAL
COLUMN OZONE CONTENT, AND SOLAR UV-B ERYTHEMAL
IRRADIANCE OVER THE KISHINEV

A. Aculinin®, B. Holben?, A.Smirnov®, V. Smicov", T. Eck®, A. Policarpov",
V. Grachev?

!Atmospheric Research Group (ARG), Institute of Applied Physics, Academy of
Sciences of Moldova
’Biospheric Sciences Branch, NASA Goddard Space Flight Center, Greenbelt, USA
‘Goddard Earth Sciences and Technology Center, University of Maryland, Baltim-
ore County,Goddar, Space Flight Center, Greenbelt, USA

Column-integrated aerosol optical and microphysical properties were retrieved
from the measurements made with sunphotometer at the Kishinev site in frames
of the AERONET program, NASA/GSFC. Results of monthly average values of
aerosol optical thickness (AOT) for 2003-2004 are presented in comparison with
multi-year statistics of monthly mean AOT retrieved at the Kishinev site for 1999-
2004.

Firstly in Moldova it was developed and established a ground-based
multifunctional radiometric complex. This complex is intended to carry out
long-term continuous monitoring of radiative properties of atmosphere and solar
radiation, and to acquire datasets of the broadband measurements of solar radiation
(global, diffuse and direct components) from UV-B to IR. The complex is placed
in an urban environment at the Kishinev site. At this site of observations regular
measurements of the total column ozone content are made since the July, 2003.
Solar and atmospheric radiation measurements in a wide spectral wavelength region
are under way since the October, 2003.

Original results of total column ozone and monthly totals of solar UV-B
erythemal global and diffuse irradiance measured at the Kishinev site for 2003-
2004 are presented in comparison with the multi-annual data sets retrieved from the
EP TOMS satellite platform.

Final data for solar and atmospheric radiation measurements, UV-B erythemal
irradiance, and total column ozone content are of high quality and accuracy in
accordance with the WMO requirements and demands adopted at the BSRN station
and WOUDC.
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SMOKE AEROSOLS OVER MOLDOVA FROM THE FIRES
OCCURRED IN THE WESTERN RUSSIA, BELARUS AND UKRAINE
DURING THE AUGUST - SEPTEMBER, 2002

A. Aculinin

Atmospheric Research Group (ARG), Institute of Applied Physics, Academy of
Sciences of Moldova, Kishinev

Complex interaction of the synoptic processes and the processes that initially
form aerosols both with anthropogenic and natural origin results in variability of
the optical properties of atmospheric aerosols. In this paper it is investigated the
variation of atmospheric acrosol optical properties derived from the direct Sun
and sky radiance measurements by using multiwavelength sun photometer. These
properties are analyzed in connection with the influence of the smoke particles long-
distance transported from the west regions of Russia, Belarus and Ukraine where
numerous of forest and peat fires were observed from August to September, 2002.
Images from the satellite platforms TERRA and NOAA give clear presentation
about the long-path transport of air-masses with smoke.

It was shown that the smoke intrusion may cause essential variation of the
columnar atmospheric optical and microphysical parameters, which were derived
from direct Sun and sky radiance measurements made at the Kishinev site. This
influence is attributed to the amount of smoke particles transported by air masses
from loci of forest and peat fires in west regions of the Russia and other countries
along the path of transportation. In particular, on 11 September, daily average
value of AOT <t (500)> was the highest t, ever measured at the Kishinev site and
reached value of ~2.16. Column volume size distributions of smoke particles are
characterized by prevailing contribution of particles with fine mode ~0.16-0.26 pm.
Both column-integrated volume size distributions and optical parameters of smoke
particles are changed due to hygroscopic growth, smoke aging, and smoke mixing
with the urban/industrial pollutions during the long-path transport.
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KOHTPOJIb XUMHUYECKOI'O COCTABA TA30OBBIX 3AT'PAA3HEHUI B
ATMOC®EPE METOJOM UH®PAKPACHOI'O MOHUTOPUHTA

P.Acarpsin, I.I'eBopksin, I'. Maprosin, M. Mucaksu,
O. OranecsH, 0. CkBopuos

Yerevan State University, Dep. of Physics Yerevan, Armenia

W3yueHne XMMHYECKOTO COCTaBa ra30BBIX 3arpsi3HEHHWH B atMocdepe urpa-
€T 3HAUYUTENBHYIO POJIb B SKOJIOTWYECKUX HCCICTOBAHUIX OKPYKAIOUICH CPEbl.
OpnHOI U3 TIABHBIX 33129 KOHTPOJISI OKPY>KAIOIIEH CPE/IBI SIBISIOTCS CIICKTPATbHBIC
HCCIICIOBAHMS XMMHYECKOTO COCTaBa aTMOC(HEPHBIX Ta30BbIX 3arpsA3HEHHM, a Tak-
K€ aHaJIN3 Ta30BBIX BHIOPOCOB KaK MPOW3BOACTBEHHBIX MPEANPHITHN Tak M pas-
JIUYHBIX TPAHCIIOPTHBIX CPEACTB.

B Hacrosmem nokiaae MpeACTaBISAIOTCS PE3yabTaThl pa3paboTok YHHBEp-
calpHOTO 3KoJorudeckoro nappakpacHoro (MK) cnekrpopannomerpa “Cunan-
A”, a TaK)Ke HEKOTOPBIX MCCIEI0OBAHUN, TPOBEACHHBIX C TTIOMOIIBIO pa3paboTaH-
HOU Hamu cucteMbl “Cumnan-A” B oonactu UK MOHUTOpHHTA TPOU3BOICTBEHHBIX
ropsiYuX Ta30BBIX BEIOpOCOB B arMochepy. UK cnextpopaamometp “Cumnan-A”
MpeAHa3HAYCH I BEICOKOTOYHBIX M3MEPEHNN 00BEeMHBIX KOHIICHTPAIIHH Ta30B
C0.,CO0,,CH,,NH,,NO,N,0,80,,0,,mapoB H,O 1 ip. B 0Kpy:Karomei cpese MeTo
OM M3MEPEHUN MHTErpajJbHbBIX MOoromeHuil B BeIOpanubix MK monocax uccie-
JIyeMBIX Ta30B (B 00JaCTH IJIMH BOJH OT 3 10 13MKM), a Tak)Ke TUCTAaHIIMOHHO-
TO CIIEKTPAIBHOTO aHAIN3a XUMHUYECKOTO COCTaBa TOPAYNX Ta30BBIX BRIOPOCOB
(B TOM "mCIIe TPOMBINIUIEHHBIX) B aTMoc(depy B 00JIaCTH JUIMH BOJH OT 2.5 10
5.5mxMm. B pabore mpezactaBisiiorest pe3ynabTaTthl MK criekTpomMeTpupoBaHHs
(c paccTosiHHS 3KM) Ta30BBIX BEIOPOCOB OT MTPOU3BOJICTBEHHON IBIMOBOM TPYOHI,
Ha IOIyYE€HHOH creKkTporpaMme obnapysxensl nmojocel CO, CO,, N, O, SO,, ma-
poB H,O u Tpynmsl yIieBomxopoI0B, OIIEHEHBI OTHOCUTEIBHBIE KOJTHIECTBA BbI-
OpachIBaeMBIX B aTMOC(epy ra3os mo oTHomeHuo rpymnsr CO-CO,,.

Crnekrpopaguometp “Cuman-A” QyHKIHOHUPYET B JIByX peKuMmax. B akTuB-
HOM pexume OH JiercTByeT B kauectBe UK pannomerpa anisa usmepeHuit Jokaiib-
HBIX OOBEMHBIX KOHIIGHTPAILMI HCCIIEAyeMbIX Ta30B B OKpY’KaloIled cpene, a B
MTACCUBHOM pe&XHMe OH paboraeT aucTaHnnoHHBIM MK crmekrpanpHBIM aHamM3a-
TOPOM XHMHYECKOTO COCTaBa FOPSYMX ra30BBIX BEIOPOCOB B atMocdepy. M3mepe-
HHUE PEKUMOB PAOOTHI CIIEKTPOPATHOMETPA OCYIIECTBISETCS MIyTEM 3aMEHBI y3JI0B
(oTonpreMHuKa, CBETOQMIBTPOB M BKIIOUYCHHEM B COCTAB alllapaTypbl BHEITHEH
Moeu adcomoTHO YyepHoro tena (AUT).

KonctpykTuBHO anmaparypa “Cumnan-A” COCTOUT U3 TPEX OCHOBHBIX OJIOKOB:
onTHKO-MexaHudeckoro 6imoka (OMB); 6ioka snekrponnoro ynpasienus (bOY) ¢
y3JI0M aBTOMATHYECKOH 00pabOTKH pPe3ynbTaToB U3MEPEHMH (Ky/la BXOIUT MEePCO-
HaJbHBIA KOMITBIOTEP) U y3i1a BHelTHe Mmonenu AYT.
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UK criekrpopamuomMerpudeckas cucreMa “CumaH-A” MOXKET 00€CTIIeUnTh OTTe-
PaTUBHBIN SKOJIOTMYECKUM KOHTPOJIb XMMHUYECKOTO COCTABA Ta30BBIX 3arps3HEHUN
B atMocdepe myTeM HHpaKpacHOTO MOHUTOPHHTA.

PARTITIONING OF VOLATILE ORGANIC POLLUTANTS BETWEEN
AIR AND ENVIRONMENTAL INTERFACES

M. S. Bazylevska, V. 1. Bogillo

Department of Antarctic Geology and Geoecology, Institute of Geological Sciences,
National Academy of Sciences, Kiev, Ukraine

Volatile organic compounds (VOCs) used as solvents and refrigerants are
important priority toxic pollutants because exposure to the dangerous VOCs can be
injurious to human health and ecosystems. Heterogeneous reactions of halocarbons
(HCs) on the surface of stratospheric cryoaerosols and solid constituents of rocket
exhaust are responsible for the development of the Antarctic ozone hole. The VOCs
can be transported over long distances from emission sources and be distributed
between air and the environmental compartments. Knowledge of VOCs adsorption
from gas phase to the interfaces is important for assessing the VOCs partitioning
and transport in our environment. In all cases, a priori prediction of the adsorption
characteristics would be very useful in order to reduce the experimental efforts.

Adsorption thermodynamic functions have been derived from data of gas
chromatography in Henry region and at finite concentrations for 23 priority VOCs
on surface of carbon black, silica and carbonized silica (30% C) as surrogates of the
environmental interfaces. One-type quantitative “structure-activity” relationships
(QSARs) including the linear combination of molecular deformation polarizability
and acid-base hydrogen-bonding parameters of VOCs for the gas/interface
partitioning and its temperature dependencies have been proposed. They have
been applied to describe the experimental and data known from literature for more
than 100 various interfaces. The QSARs were extended to describe the VOCs gas/
interface partitioning in region of finite surface concentrations for the solids using
stochastic approach.

The QSARs sufficiently describe the adsorption thermodynamics of VOCs on
surface of various carbonaceous materials, minerals, inorganic oxides, salts, organic
matter, water, snow, wet soils and plants. Their coefficients demonstrate high
dependence of the adsorption characteristics on the material’s surface chemistry.
Then the QSARSs can be used in current multimedia mass-balance atmospheric and
environmental models to predict the partition coefficients and concentrations of
VOCs on various natural solid and liquid natural surfaces.
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CPABHUTEJIBHASA OHEHKA COCTABA BO3JYXA
HPOMBIIJIEHHBIX TOPOJOB CUBUPHU B XOJIOHBIN ITEPUO/]

b. bBenan, I'. UBaes, B. ITuporos, E. ITokpoBckuii, /{. CuMOHEHKOB,
H. Vikerosa, A. ®odoHos

Hucmumym Onmuxu Ammocgepor CO PAH Tomck, Poccus

HccnenoBanus 3akoHOMEpHOCTEH (POPMUPOBAHUS U TpaHC(HOPMAIIHH TTOJIS 3a-
IPSI3HEHUH BO3/{yXa B KPYITHBIX MPOMBIIUICHHBIX IIEHTPAaX 0COOCHHO OypHO pa3BH-
Batorcs B mocaeaaue 10-15 sret. JnutenpHoe BpeMst CYUTAIO0Ch 9TO B OOBIYHBIC THA
C YMEPEHHBIM BETPOM T'OPO XOPOIIIO MPO/YBACTCs 1 TIOBBIIICHHBINA ()OH 3arpsizHe-
HUSI BO3/yXa HAOIIOaeTcst TOIbKO BOJM3M MPOM3BOJCTB MIIM BJIOJb muIeiida pac-
IIpocTpaHeHus mpuMeceid. st onpeaeeHust Oyyniero Mecta pa3MeIieHHsT HOBBIX
MIPOU3BOJCTB HCIIOIB30BAIaCh KIMMaTHUYeCKas po3a BeTpoB. B 3ToM cimyuae Ho-
BbIE TMPEANPUATHUS PACHONATAIOTCA BHE YEPTHI FOPO/a, Ha MOJBETPEHHON CTOPOHE.
[Ipearnonaranock, 4To MPH TAKOM pa3MEIIEHUN BEIOPOCHI OyIyT YHOCHTHCS BETPOM
1 TIPEATIPUSATHS TOJDKHBI OKa3bIBaTh MUHUMAJIBHOE BO3ZEHCTBHE Ha aTMocdepy ro-
pona. CoBpeMEeHHBIE TEOPETHUECKHE JaHHbIE 00 0COOCHHOCTSIX adpaliiy KPyIHBIX
TIPOMBIIIICHHBIX [IEHTPOB MOKA3bIBAIOT, YTO 3TO ONAacHOE 320y XK ICHHE.

Llenpro HacTosmIel pabOTHI SABISETCS SKCIEPUMEHTAIbHAS TPOBEPKA PE3yIb-
TaTOB AEUCTBHS JOKATIBHON MUPKYISAIMY B pallOHaX MPOMBIIUIEHHBIX rOpo1oB CH-
OUpPCKOTO pEernoHa.

JI1st uccnenoBaHus UCIOIb30Baach MoOmiIbHas ctanius AKB-2, co3nannas B
Wncruryre ontuku armochepsr CO PAH. Komrutekec 060pynoBaHust CTaHIMA 110-
3BOJIIET U3MEPATH: TEMIIEPATYPY U BIAXKHOCThH BO31yXa, CKOPOCTb U HAIPABIECHUE
BETPa, CyMMapHYIO COJIHEUHYIO PAJUALNIO; TUCIIEPCHBII COCTaB aypo30isl B IBYX
nuanazonax 0.4-10 MkM, ¢ TOMOILBIO MOAEPHU3UPOBAHHOTO cueTunka A3-6 o 12
KaHallaM M B juarnasone 3-200 HM, ¢ momoInbio Auy3MOHHOTO CIEKTPOMETpa
asposons o § KaHanam; KoHienrpaiio razos NO, NO,, O,, SO,, CO, CO,. lns
OIpEe/IEIICHHsI XUMHUYECKOTO COCTaBa a’po30iIsl NCIIONIB3YyeTCsl METO/l 0TOoOpa mpod
Ha unerpsl THa ADA ¢ MocneyIOmNuM aHATUTHIECKAM aHAITH30M.

B npunnune, cranmms AKB-2 He CymecTBeHHO OTAMYaeTcst oT cebe 1moaoo-
HBIX, KOTOPBIE CO3/AI0TCSI BO MHOTUX pernoHax. OCHOBHOE OTIIMYHE 3aKJII0YAeTCs
B TOM, 4TO, OJIarofapst UMeIoLIelcst B Hell akKyMyIsaTOpHOI 6arapee U nmpeoOpaso-
Barens HanpspkeHus 12B/220B, craHums 1mo3BossieT MPOU3BOANTD U3MEPEHUsI, HE
TOJILKO Ha OCTAHOBKAX, HO M MO X0y MapHIpyTa.

W3mepenus 6bun npoBeieHsl B (espane-mapre 2004 roma, mo MapmpyTy ot
Wpkytcka no HoBocubupcka.

B xozme mpoBeneHHBIX SKCIEPUMEHTAIBHBIX HCCIEJOBAaHUI BBIIBICHO, UTO B
MIPOMBIIIICHHBIX Topoaax CHOMPH, BCIEICTBHE HATTMYHS 0COOO0H JIOKAIBHOM IHp-
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KYJISIIAH, CO3IAI0TCSI CBOCOOPA3HBIC MO pacIipeeNieHus TpuMecei. VX KoHIeH-
Tpamys BBIIIEC B IIEHTPATBHBIX YaCTSIX M YMEHBIIACTCS K Mepudepun. ITo Ke OT-
HOCHTCS ¥ K TEPMOJMHAMUYECKAM XapaKTEPUCTHKAM BO3/IyXa.

IPEOBPA3OBAHUE «I'A3 - YACTHUIIA» B HIJIEH®E
HPOMBIIIJIEHHBIX BBIBPOCOB B IIOJIIPHO ATMOC®EPE
B 3UMHUX YCJIOBUAX.

M. Apmunos, b. beaan, I. UBxaes, JI. CumoneHkoB,
A. ®o¢oHnoB

Hnemumym Onmuxu Ammocgpepvr CO PAH Tomck, Poccus

B pabote npuBoIsTCS pe3yabTaThl KOMIUIEKCHOTO 30HIUPOBAaHNUS aTMOC(EpHI B
Host6pe 2002 1. B paiione Hopuiibckoro npomelnuieHHOTO y3ina. Llenbio sxeneanmm
SIBIISIIOCH OTpENIeJICHHe CTENEeHU U XapakTepa BozzeicTBus Hopuiibckoro ropHo-
METaJIIypPrU4eCcKOro KOMOMHATa Ha COCTOSHHE BO3MYNIHOrO OacceliHa MpHIeraro-
[TUX PETHOHOB C UCTIOIB30BAHUEM caMolieTa-tadoparopun AH-30 «OnTHK-D».

BrImonHeHHOE MCCTIeNOBaHNE BBISABHIIO PSIT HOBBIX 3aKOHOMEPHOCTEH B pac-
MIpeIeIICHIH ¥ TPaHC(HOpMaIU KOMITOHEHTOB BBIOPOCOB. Tak, 30HBI MOBBIIIICHHBIX
KOHIICHTPAIIMIA CEPHUCTOTO aHTHPUIA U a3PO30Jis CYOMUKPOHHOW (hpaKIuy 3ada-
CTYI0 HE COBIAJalM, YTO OOHAPYKUIIOCH BIEpPBHIE B Hallel MpakTuke. BrepBrie
yAAI0Ch 3aUKCHPOBATh IIEPEXOJ] ra3—>YacTHIIa, KOTOPBIH aKTHBHO HAOIFOIAIICS Ha
yranennn 60-100 kM OT UCTOYHHKA BEIOPOCOB. BBUTO HaliIeHO, UTO CpeTHEe BPEeMst
JKU3HHU TUOKCHIA CEpPhI 32 CYET CYXOTo IMOIIOMICHUs COCTaBisgeT nopsnka 10 ga-
coB. OCHOBHBIM KOHTPAreHTOM TaKOW eTePOreHHON KoHIeHcauu SO, BBICTYNaeT
CaO: mo mMepe yIancHus OT HCTOYHUKA, MACCOBast IOJIS CyJIb(aT-aHUOHA B COCTABE
a’po3oiis Bo3pacraet ¢ 4 1o 51 %, a kanbuus ymenbinaetcs ¢ 64 1o 9 macc.%. B To
K€ BpeMsl BHICOKHE KOHIIEHTPAILMH CEPHUCTOro aHruapuaa — 10 0,4 mr/m> - B co-
CTapUBIINXCA TIIeH(ax, TOBOPAT O TOM, YTO BPEMS €r0 KU3HU B CYXOH TOJSIPHOM
arMocdepe pu OTCYTCTBUHU OCAIKOB, TI0 BCEH BUANMOCTH, MOYKET JOCTHTATh MHO-
I'HX JIECATKOB YaCOB M Jaxke CyToK. Pasnnuue B rpanunax 301 SO, u CO, B nuieide
JTacT OCHOBAaHUE MPEAIONIOKHTE, YTO Pa30aBICHUE AUOKCHIA yIiepoaa B mureide
110 (DOHOBOTO YPOBHSI TAKXKE IMMPOUCXOIUT ITO MEXAHU3MY CYXOU TeTEPOTCHHOM KOH-
JICHCAIUH.
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COCTAB IIUIE®OB BbIBPOCOB ITPOMBIIIJIEHHBIX
HUCTOYHUKOB U CTPYKTYPA ADPO30JbHBIX ITOJIENA HAJT
ropOJAMM MO JAHHBIM CAMOJIETHOI'O 30HAUPOBAHUA U
NPU3EMHBIX U3BMEPEHUI

b. beaan, T. beaan, /I. Cumonenkos, I. ToiimaueB

Hucmumym Onmuxu Ammocgepvr CO PAH, Tomck, Poccus

Ilo wroram camoieTHBIX M HpuU3eMHBIX u3MepeHuir 1990-2004-x rr. B
JIOKJIaJIe TIPUBOASATCS TaHHBIE COCTaBa I1Iel(hOB BEIOPOCOB Psijia IPOMBIIIIIEHHBIX
HCTOYHUKOB B ropomax Poccmm m Kaszaxcrama u pe3yisTaTbl HCCIECIOBAHUS
CTPYKTYPBI a3PO30JIbHBIX IIAMOK Ha/l HEKOTOPBIMH TOpoiaMH. JlaHHbIE XUMHYIECKOTO
COCTaBa a’p030JIsl TTOMYIECHBI KOINYECTBEHHBIM XUMUYECKUM aHAIN30M (IIBTPOB
[erpsinoBa (ADA-XII-, ADA-BII-, ADA-XA-20), Ha KOTOpBIE a’po30JIb
oTOMpaJcsi IMyTeM aclupaluy 4epe3 HUX BO3JyXa, B T.4. B IuIeH(ax BbIOPOCOB
¢ Oopra camosera-nadboparopun AH-30 «OnTuk-D». Hapsay ¢ orbopom mpod
a’po3osist B muieidax, Ha Tex e BBICOTaX OTOMpANUCh NMPOObI BO3/IyXa BHE
nueiia, ¢ HaBeTPEHHOW CTOPOHBI, YTO a0 BO3MOKHOCTh OIIEHUTH 00OTaIleHNE,
KOTOPOE OKa3bIBAIOT BHIOPOCH Ha OKPYXKAIOMINI BO3AyX. B OonpmmMHCTBE ciiydaeB
OTHOIICHHSI KOHIEHTpauui B muieldax K (OHOBBIM OKa3aJMCh 3aKIIOYEHBI B
JMana3oHe OT JECATKOB JI0 COTEH pas.

HccnenoBanue CTpyKTyphl TOPOJACKUX adpPO30JbHBIX TONEH MOKa3bIBACT, UTO
XUMHWYECKHI COCTaB a’p0o30JIsl B IIAIKE 3arPsI3HEHUI HaJl TOPOJOM U B TIPU3EMHOM
CJIOE CYIIECTBEHHO PA3IN4aeTcs HE TOIBKO KOJIMYECTBEHHO, HO M KadeCTBEHHO.
OoOorarenue psia 3IIEMEHTOB B IIANTKE MOXKET IOCTUTATh COTEH Pa3, T.C. 3arpsI3HEHUS
HE YHOCSITCSI C TEPPUTOPUH TOPOAA, a HAKAIIMBAIOTCA HaJ HUM. M3 Bcex roponos
(7) u onpenensBinxcst BeuiecTs (10 30 2IeMEHTOB U HOHOB) TOJIBKO B 4 Cirydasix
(Ca, Mg, Mn, NO, B IlaBnonape, Hmwxnesaproscke n Komcomonbcke-Ha-AMype)
KOHIIGHTPAIIHS AIEMEHTOB Y TIOBEPXHOCTH 3eMJIHM ObLIa OOJIBIIIE, YeM B IIAIKE.

B menmom, a»’po3onbHas Imanka HaJ TOPOJAOM, BO3HUKAIONIAs BCIIEACTBHE
CYIEPIIO3UINH BEIOPOCOB B IPU3EMHOM CIIO€ U BBIIIEPACTIONOKEHHBIX HCTOUHHKOB,
MMEET BEpTHUKAIbHBIE pa3MepBI B HECKOIBKO COTeH MeTpoB (400—-600 M) 1 HECKOIBEKO
JIECSITKOB KMJIOMETPOB IO ropu3oHTanu. Ee BbICOTa M AMHAMUKa ONpPEeISIOTCS
YPOBHEM BHYTPEHHEro clod mepeMemuBanHus. OHa HMeeT HEOTHOPOAHYIO
CTPYKTypy 1O BEpTHKAaJd M TOPH3OHTAIM W CYIIECTBEHHO OTIMYAeTCA IO
XMMHYECKOMY COCTaBy OT IPH3EMHOTO a3PO30JIsl.
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MHOTI'OJIETHUE UBMEHEHUA KOHIHEHTPAIIUU O30HA U
A3P030JI1 B TOMCKE U BO3MOKHBIE UX TPUYUHBI

b. benan
Hucmumym Onmuxu Ammocgepor CO PAH, Tomck, Poccus

W3mepeHnst c4eTHOM KOHIGHTpAIMM a’po30isd, BHAYaje C caMoleTa-
naboparopun Hajg TeppuTopueii 3amnaaHoi Cubupu, a 3aTeM IpU3eMHBIC U3MEPEHHS
a’po3oid 1 o30Ha B paiione Tomcka, BeinonHeHHsle cotpyaaukamu MOA CO PAH
B 80-x — 90-X romax, BBISIBUIIM, YTO 00€ 3TH KOMIIOHEHTHI BO3J[yXa HCIIBITHIBAIOT
MHOTOJIETHIOIO M3MEHYMBOCTh, ONMu3Kyro K mepuoxy 11 mer. Oxaszanocs, 4To B
nepuox ¢ 1983 mo 1988 rr. cueTHas KOHIIEHTpAIUs a’po30Jis YMEHbIAIach, a ¢
1990 roma Havaja Bo3pacTaTh. 3aTeM ObUI MepephiB B M3MepeHusx. Cremyrommii
MaIeHUS KOHIIEHTpanuy Hadaics B 1994 romy (poBHO depe3 11 yet) u 3aBeprimics
B 1999 romy, mociae 4dero KOHIEHTpaLMs a’po30js CHOBAa Hayalla HapacTarhb.
Takum oOpazom, B Teuenne nouty 20 et HAOIIONANOCH 1B MHOTOJICTHUX IUKJIA
YMEHBIIICHHUS U YBETUUYEHHUS KOHIIEHTPAIIUH a3PO30JIsL.

Takne Gonblye M0 aMIUINTYZE BapUallMy 030HA U a3PO30JI MOTYT BBI3bIBATh
HekoTopoe HemoBepre. [ToaToMy menecoodpa3Ho COnmOCTaBUTh MmomydeHHbIe B MOA
COPAH pe3zynbrarsl ¢ apyrumu JanabsiME. 1. XoddmaH 110 6a1oHHBIM U3MEPEHUSM
CUETHOH KOHLeHTpaluu a3posois BoisiBu Haj CIIA B nepuoa ¢ 1983 no 1989 rox
MaICHUE CYETHON KOHIIEHTPALUH B cioe 5-10 KM MOUTH Ha MOPSAJOK U IPUMEPHO B
3 pasa B c0e 2-5 KM, 4TO 110 BPEMEHHU U BEJIMYMHE OJU3KO K BBIIICTIPUBEICHHBIM
JAHHBIM. AHAJIHA3 a3p030JbHON ONTHYECKOH Toumy 3a epuos ¢ 1980 mo 1996 rox
B [lombmie, mokasai, 9To B T€ ke MEPHO/IBI, HAOIIOIANI0Ch MEUIEHHOE €€ Ma/IeHHe
~7.4 % B TOx M OBICTPOE BOCCTAHOBJICHHWE B NEPHOJ pocTa. Bim3Kyio KapTHHY
MTOJTyYHJIa UTSE adp030i1bHO# Tou B Mockee u .M. AbakymoBa.

TpeHapl KOHIEHTpAlMK 030HA, ONM3KKWE 10 BPEMEHH, OOHAPYKEHHI B
Kucnosoncke, I'petnu B, @unnsuauu, Janum.

Jnst  HaXOKAEHWs MPUYMH 3TOTO  SIBICHUS  IOCIEJOBATENbHO  ObLIN
MIPOAHAIN3UPOBAHBI O30HOBBIH MEXaHW3M, IIOCIEACTBHS BapHalMi IPHUXOAA
Y®-paagnanmm, KOTOphIe BBIBEIM Ha MPOMEKYTOUHBIH BApHAHT. DTOT MEXaHHM3M
00yCIIOBIICH B3aUMO/ICHCTBIEM yCHIIMBatoIeiics: Y P-pagualiiy c pacTHTEbHOCTHIO.
B nauane mpouecca pocra Y®-paguanudu NPOUCXOAUT YTHETCHHME pACTEHUH,
nocine 1-2 roqu4Horo mporecca aganTalyuy, y HUX YCUIHBAETCS MPOAYKTUBHOCTE,
YTO NPUBOAMUT K BHIOpOCY B arMocgepy IOMOIHHUTEIBHOIO KOJIMYECTBA O30HO-
U adpo30JIe00pasyIoINX BEMIECTB. JTa TUIOTE3a IPOBEPEHa C MOMOIIBIO
HOPMaJIN30BAaHHOTO MHEKCA BEr€Tallny 1 JIaJla XOPOIIHE Pe3yIIbTaThL.
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SOURCES, PARTITIONING AND TRANSPORT OF HALOGENATED
ORGANICS IN ANTARCTIC ENVIRONMENT

V. I. Bogillo, E. Yu. Tkachenko, M. S. Bazylevska

Department of Antarctic Geology and Geoecology, Institute of Geological Science,
National Academy of Sciences, Kiev, Ukraine

Due to high adsorption area of Antarctic snow pack and low annual temperature,
this remote continent can act as giant accumulator for hazardous volatile F, CI, Br-,
and I-containing ozone-depleting compounds, and semi-volatile persistent organic
pollutants (POPs) as hexachlorocyclohexane isomers, DDT and its methabolites,
hexachlorobenzene, insecticides of chlordane family, polychlorinated biphenyls
and polychlorinated dibenzodioxines/furans from atmosphere. Global distillation,
fractionating and condensation processes lead to their occurrence and accumulation
in the Polar region. The sources, long-range transport, accumulation patterns
and levels of the halogenated organics in Antarctic air, snow, water and biota are
discussed here.

It has been shown that high enrichment coefficients in comparison with current
atmospheric level are characteristic for CH,CI, C,H.Cl, CH,=CHCI, CH,Br, CH,Br,,
CHBr,, CH,I, C,H.I and CH,=CHI which identified in young and aged layers of
retreated glacier in West coastal Antarctica. This suggests natural sources of their
formation, such as phytoplankton, ice micro- and oceanic macroalgae, photolysis
of organic matter deposited from ocean on surface of snow and firn and its redox
transformations in snow pack. A further reason for the enrichment is the repeating
of the melt-freeze cycles in warm glacier. Fluxes of the gases emission from glaciers
of coastal Antarctica during their melting and calving of the icebergs initiated by
current global warming have been estimated.

General temporal and spatial trends of accumulation and partition of POPs
in the environment compartments and variation of their levels in the Antarctic
food webs have been related to physicochemical parameters of the POPs, which
are responsible for their long-range transfer ability in the air and water and their
bioaccumulation capacity in the biota. The global fluxes of the POPs in Antarctic
environment and the reservoir capacities of the compartments for the POPs have
been estimated using developed mass-balance models, ambient concentrations of
POPs and their partition constants.
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ACIDIFYING EMISSIONS AND DEPOSITIONS IN THE NORTH PART
OF THE REPUBLIC OF MOLDOVA

V. Brega', A. Begu!, Lilia Bogaiciuc', Gh. Duca?

! National Institute of Ecology, ? The State University of Moldova, Chisinau, Mol-
dova

According to the methodology provided for by the international program on
transboundary air pollution assessment within 1979 Geneva Convention — “Long-
range Transboundary Air Pollutions — LRTAP”, an inventory of pollution sources
and emissions for all categories specific to pollutions activities across the Moldova,
has been elaborated for the period 1990-2004. This inventory is updated yearly at
disaggregation level e.g. country level, locality level and enterprise level, and has
been structured by both water catchments basins and EMEP grid. The obtained
data have been analyzed, progressively, in line with the characteristics of polluting
sources, the specifics of emissions, yearly amounts, and emission velocity (g/s). In
their basis, the content of acid emissions in air (for the pace of 2.5 and 5 km) has
been calculated at the ground level in the north part of the Moldova. It has been
established that SO2 prevails in gaseous substances, indicating that it has been no
significant improvements of boiler houses (i.e. no transition to natural gas burning)
in the studied area in contrast to central part of Moldova. The concentration isolines
of emissions assessed by ECOLOG software in basis of the data on emission sources
for the year of 2004, show maximal SO, and NOx values of 0.1MAC- maximal
admissible concentration in for all locations (excluding the working and sanitary
zone). In 1990 these values stood at 0.1-0.7 MAC (in conformity with maximal
concentration isolines of pollutants from fixed sources).

Along with the assessment conducted, air and precipitation samples from
natural protected areas of Briceni and Edinet districts and Hincesti station have
been collected. Samples were analyzed in order to detect acid oxides (NO_, SO,,
CO,), NH,, dust and corresponding ions from precipitations. Depositions from
local and transboundary emissions were analyzed in basis experimental data from
Hincesti station, with further correlation with data on pollutant concentrations in
precipitations calculated by European grid methods developed by EMEP-West,
Sweden. The data shows that emissions from stationary sources dropped 10-20
time in 2003 against 1990, depending on pollutant. It was established that emissions
contain over 50% dust and gaseous substances. In districts Briceni, Ocnita, Edinet,
the yearly amounts of pollutants are, as follows, in tons: NOx - 175/1.75; 132/ 19;
201/ 56,802 -1727/9,46; 3215/62; 2043/7, for the years 1990/20003, respectively.
This amount of emissions referred to the unit of surface is ten times smaller than
amount of pollutants from precipitations referred to the unit of surface. Deriving from
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the study of the impact of emissions and precipitations both on the environmental
elements (air, water, soil) and ecosystem biota conducted in 2004, we have assessed
pollution levels in protected north areas of the Republic of Moldova and have
established that trans-boundary effects play the major role in pollutions.

DETERMINAREA INFLUENTEI CATALIZATORULUI OMOGEN
ASUPRA REDUCERII CONTINUTULUI DE EMISII POLUANTE iN
ATMOSFERA ALE MOTOARELOR CU ARDERE INTERNA

A. Criciun, V. Ene, Gh. Duca, T. Sajin

'USM, Moldova
2UTM, Moldova
3IFA, ASM, Moldova

Prezenta lucrare este dedicatd determinarii influentei catalizatorului omogen
“BIO-FRIENDLY” (SUA) asupra reducerii continutului de emisii poluante in
gazele de esapament si a consumului de combustibili la motoarele cu ardere interna,
care functioneaza cu benzina si motorina.

Din rezultatele obtinute la realizarea celor trei serii de testari se desprind
urmatoarele concluzii:

1. Reducerea fumegarii gazelor de esapament de /,5-2, 3 ori pentru automobilele
cu motoare Diesel conduce respectiv la reducerea continutului de funingine, care
este purtator de hidrocarburi aromatice cancerigene.

2. Datorita eficientii inalte (reducerea concentratieci de CO din gazele de
esapament a de 1,5-3 ori, CH de 1,4-1,6 ori, NO_de 1,3-1,6 ori, precum si reducerii
consumului de benzind in mediu cu 10% iar a motorinei cu 15% si lipsei in
compozitie a substantelor cancerigene §i mutagene), catalizatorul omogen poate fi
recomandat in calitate de adaos la benzina si motorina.

3. Utilizarea catalizatorului omogen “BIO-FRIENDLY”’ nu exclude, dar
completeaza functionarea convertitorului catalitic din ceramica tip fagure, deoarece
reduce considerabil incarcatura asupra acestora, crescandu-le astfel durata de
viata.

4. Se micsoreaza suprasolicitarea ecologica asupra mediului ambiant, deoarece
se reduce cantitatea utilizata de carburant.

5. Utilizarea catalizatorului omogen se soldeaza si cu obtinerea unui beneficiu
economic.

6. Utilizarea biocatalizatorului va conduce la imbunatatirea bazinului aerian al
Republicii Moldova.
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CHALCOGENIDE GLASS SEMICONDUCTORS FOR GAS SENSORS
APPLICATIONS

'S. Dmitrev, 2I. Dementiev, 'A. Craciun

!Center of Applied and Environmental Chemistry, Moldova State University
‘Department of Physics, Chisinau, Moldova

Report presents results of research aimed the investigation of possibility to
use such chalcogenide materials as vitreous As,S., As Se, and their solid solutions
for gas sensors applications. For a long time these materials were well-known as
materials mostly used for optical information registration. Developed approach
allows to widening the sphere of application of given materials and create new class
of gas sensitive devices.

Thin film gas sensitive elements on the base of solid solutions of (As,S)) -
(As,Se,),  (where x=0; 0.3; 0.5; 0.7 and 1.0) were obtained by means of the thermal
evaporation under vacuum conditions 10~ Torr. Thin films can be deposited on both
hard and flexible substrate. Formed films had specific resistance on the level 10'-
10" Ohmem (on dependence on composition) at the thickness of 1-2 pum.

Gas sensitivity § of CGS thin film was determined as ratio of sheet conductivity
G measured in pure air and in the presence of gas impurity in atmosphere $=(G,,-
G )/G .. Measured sensitivity amounted 2-3 relative units for CO and 7-8 for
hydrogen at the 100 ppm concentration levels of both gases in atmosphere.

It is important to note that all measurements of gas sensitivity were performed at
room temperature that allows, in comparison with traditional metal oxide based gas
sensors, to excluding the heater from the construction of gas sensors and decreasing
through that both manufacturing and operational cost. Also, it is well-known another
merit of given materials - their high radiation resistance.

So, it may be concluded that chalcogenide semiconductor materials can be
considered as perspective materials for gas sensor application, including for space
application. However, the mechanism of the gas sensitivity is not clear still and
requires further investigation.
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IDENTIFICATION OF POLLUTANT SOURCES - ANALYSIS OF AIR
MASS BACKWARD TRAJECTORIES

Dvorska Alice

Recetox, Brno, Czech Republic

The development of mechanisms and strategies for controlling air quality
requires information on the sources and long-range transport of pollutants. The
regional observatory Kosetice, Czech Republic, is a part of EMEP (The Co-operative
Programme for Monitoring and Evaluation of the Long-Range Transmission of
Air Pollutants in Europe) and provides data on long-term monitoring of persistent
organic pollutants (POPs) in air.

Weakly measured concentration data for Kosetice air from 1999 to 2001 and
the method of air mass backward trajectories were used to evaluate the long-range
transport of POPs. A trajectory is the path of an imaginary air parcel as it is acted
on by winds. The evaluation of directions of trajectories belonging to samples with
measured median and higher concentrations of pollutants lead to the conclusion,
that the western direction clearly dominated in cases of all studied substances and
in all three years. This is in agreement with general meteorological conditions for
the Czech Republic.

The method of EMEP was used to evaluate the trajectories, we allocated them to
nine sectors (north, south, east, west, northeast, northwest, southeast, southwest and
inattributable). However there exist a lot of other evaluation methods and they were
reviewed in an extensive literature search — e.g. the Potential pource contribution
function, cluster analysis, trajectory ensemble analysis or the statistics method of
Stohl.

The current work consists of looking for another appropriate method for the
Kosetice trajectories evaluation to compare the results. Evaluation will be also done
for additional years.
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MONITORING OF AIR QUALITY AND RELATED RESPIRATORY
AND CARDIOVASCULARY DISEASES IN MOLDOVA

G. Gilca*, Ala Overcenco**

* Monitoring Department on Environmental Quality of State Hydrometeorological
Service
** Socio-Hygienic Monitoring Department of National Center for Scientific and
Applied Preventive Medicine, Chisinau, Moldova

Urban air pollution levels are associated with increased cardio-respiratory
morbidity and mortality. Plenty of studies show that populations exposed to high
levels of air pollution by carbon monoxide (CO), nitrogen dioxide (NO,), sulphur
dioxide (SO,), formaldehyde and suspended particles experience a decrease
in pulmonary and cardiac functions, lung irritation, increased broncho-hyper-
responsiveness, inflammatory and immune system changes and increased asthma
symptom reporting and medication use. Additionally, excess of CO alters nervous
system; it causes headaches, fatigue, drowsiness, respiratory failure and even death.
It also reduces the ability of blood to carry oxygen.

In the Republic of Moldova the national network of socio-hygienic monitoring
is created in order to qualify and quantify the adverse health effects of air pollution
(but not only) and to provide the public health community by scientific and policy
evidences for the decision-making on risk mitigation measures.

Linkage of multiple data sets covering of air quality and human health
strengthens the assessment of health effects. However, actual air quality monitoring
systems very often are not designed for determination of quantitative characteristics
of population exposure to toxic atmospheric admixtures and for the assessment of
its consequences for human health.

Nevertheless, the attempt to find relationships between individual air pollutants
and respiratory and cardiovascular diseases on existing datasets was made. The
association between long-term (1981-2002) exposure to ambient air pollution
by CO, NO,, SO,, formaldehyde and suspended particles and cardio-respiratory
morbidity and mortality in 5 large towns of Moldova was investigated. It was
established that lack of more detailed data both on health and air quality don’t allow
precise assessing the contribution of air pollutants to cardio-respiratory diseases. It
is proposed in dependence on human exposure requirements and expected health
effects to determine temporal intervals of measurements and places for sampling.
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AN INTEGRATED EFFORT FOR A BETTER UNDERSTANDING
OF ATMOSPHERIC MULTIPHASE CHEMISTRY: LABORATORY,
MODELING AND FIELD STUDIES

H. Herrmann

Leibniz-Institut fiir Troposphdrenforschung, Leipzig, Germany

Tropospheric multiphase chemistry needs to be studied by all three approaches
used in the atmospheric sciences. Field measurements, laboratory experiments and
modeling studies are to be applied. The atmospheric degradation of oxygenated
hydrocarbons is mainly driven by radical reactions both in the gas and in the
aqueous phase. The oxidation processes in the latter can be study applying a laser
flash photolysis technique. Rate constants for the reactions of the most important
atmospheric radicals (e.g., OH, NO, and halogene-containing radicals) with
oxygenated hydrocarbons were obtained in aqueous solution in temperature range
between 278 K and 328 K. The kinetic data obtained are essential input parameters
for tropospheric chemistry models. Upon development based on laboratory
measurements tropospheric multiphase models can be applied for the interpretation
of complex field campaigns characterizing gases, particles as well as cloud droplets
and their respective interactions.

The latest version of CAPRAM (Chemical Aqueous Phase Radical Mechanism),
which includes a detailed description of the aqueous phase chemistry of organic
compounds up to 4 carbon atoms, was used to interpret the results of a complex field
experiment on aerosol and cloud chemistry and physics, namely FEBUKO.

The FEBUKO experiments at the three research sites in the Thiiringer Wald
(Germany) were carried out in the autumn of 2001 and 2002, respectively, to
characterize the aerosol and cloud water with respect to their chemical composition
and physical properties.

A compilation of the main findings of this concerted effort on the study of
aerosol-cloud interaction will be given comprising experimental results from
chemical measurements and complex model development.
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MEKT'OJOBBIE U3MEHEHW S OBIIETO COAEPXKAHUS O30HA
B 1973-2004 I'T. HA TEPPUTOPHUM CTPAH CHI 110 U3BMEPEHUSIM
HA3EMHOWM CETHU CTAHIIUM

N. Kapousb, A. Hlanamsauckuii, JI. Knsruna, O. CoipoBaTkuHa.

Iasnas Ieopusuueckas Oocepsamopus um. A.H. Boetikosa, Cankm-Ilemepoype,
Poccus

[IpesncTaBneHsl pe3yabTaThl U3MEPEHHH OOIIETO COAEpKaHUSI 030HA HA CETH
cranuuit CHI" 3a nepuon 1973-2002 rr., mpoBepeHHbIE U OCPETHEHHBIE 110 MECSIIAM
U TIO MATU OCHOBHBIM PETMOHAM OT CeBepa eBporeickoil Teppuropun Poccun no
Hansrero Boctoka. PaccMoTpeHbI ce30HHBIC N3MEHEHHS 00IIETro CONlep KaHMs 030-
Ha 10 PErHOHaM 3a Bech NepHo/ 1 jiBa nonyneprona (1973-1987 n 1988-2002 rr),
OLICHEHBI CTATUCTUYECKUE TapaMETPhl MACCHBOB JaHHBIX U CTATUCTUYECKAs 3HAUU-
MOCTb Pa3INIHi CPETHEMECSIHBIX OOIINX COJepP)KaHU 030HA JUISl ATHX MOIYIEpPH-
0710B 1 pernoHoB. [TokazaHo, 4TO 3TH pa3nuuKsl 3Ha4YMMbI Ha ypoBHE 95-99% B 3uM-
HE-BECEHHHUE MECSIIBI U HE3HAYMMBI JIETOM Ipu ypoBHE MeHee 90%. YcTaHoBneHa
TECHas CBS3b MEKTO/IOBBIX M3MEHEHUH CPETHETOI0BOTO M 3UMHETO O0IIEro coaep-
YKaHUsI 030Ha CEBEPHBIX PETHOHOB C KBA3H/BYXJICTHUM U APKTHYECKUM KOJIeOaHH-
SIMU [IUPKYJILIHA aTMOC(HEpBI.

EXPRESS METHOD AND RADON GAS MEASUREMENT DETECTOR

R. A. Khaydarov, R.R. Khaydarov

Institute of Nuclear Physics, Tashkent, Uzbekistan

The US EPA has identified 15 radon measurement methods in air. Each of them
has advantages and disadvantages, requires different types of devices to detect
a radiation. The purpose of this work is improvement of AC method - activated
charcoal adsorption method.

The detector consists of electronic unit (200x180x80 mm) and scintillation cell
(a tube with diameter of 60 mm and length 200 mm). The electronic unit contains
power supply, amplifier, discriminator, timer, counter and indicator. The scintillation
cell contains the zinc sulfide scintillator, photomultiplier, preamplifier, high voltage
power supply and chamber with volume of 200 mL over the scintillator. This chamber
is intended to situate activated carbon fibrous absorber and air compressor.

For this method, air is drawn through a filter to remove radon decay products
and then through the activated carbon cloth by using the compressor. Sampling
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takes from 5 to 15 minutes. After sampling the cloth is heated during 5-10 sec by
electric current passing through the fiber up to 200-2500C. Radon gas evaporates
from the cloth and the device detects scintillation counts. Due to high coefficient of
radon concentrating (adsorption of radon by the activated carbon cloth from large
volume of air of 50-150 1 and evaporating into small volume of the chamber) the
method has detecting limit of 2-4 Bq/m3. As the distance between the filter, cloth
and scintillator is more than 80 mm, the detector measures only radiation of radon
and not from radon decay products remained in the filter and cloth.

COMPUTER STUDY OF ATMOSPHERIC MOISTURE INTERACTION
WITH GREENHOUSE GASES

O. A. Galasheva, O.R. Rahmanova, A.N.Novruzov, V.N.Chukanov

Institute of Industrial Ecology of the Ural Branch of the Russian Academy
of Sciences, Ekaterinburg, Russia

The present research is designed to purify the atmosphere from gas admixtures
of natural and anthropogenic origin. The dielectric properties of water clusters
that absorbed CO, and CH, molecules have been investigated by a molecular
dynamics method. The excessive free clusters’ energy was calculated and their
thermal, mechanical and dielectric stability was determined. It was shown that
water clusters containing up to twenty molecules remained thermodynamically
stable after adjustment of up to two CO, molecules and up to six CH, molecules.
The frequency dependence of complex dielectric permeability of clusters was
calculated. Both €'(real) and & (imaginary) parts of water clusters’ dielectric
permeability strongly depend on what molecules (CO, or CH,) were absorbed by
the aggregate. The CH, molecule absorption may lead to a significant increase of
e’ value at a certain frequency level, while the absorption of a CO, molecule shifts
the oscillations of the &' value towards higher frequencies without a significant
increase in their amplitude. After a CO, molecule’s absorption by water clusters, the
oscillations of €' value at ® =100 cm~! decrease on amplitude. Thus, the spots of
¢"(w) functions maximum practically do not vary. In the case of a CH, molecule’s
absorption, the type of €"(w) function changes significantly: from oscillatory to
unimodal with the maximum at ® = 275 cm-! frequency. In the process of CO,
molecules’ addition there is a substantial increase of dielectric permeability and
intensity of infrared spectra of (CO,), (H,0) , clusters in a frequency range of
Earth radiation. After absorption of even one methane molecule by water clusters
the frequency dependence of absorption coefficient @ changes significantly. The
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number of maximums for o(w) dependence reduces from two to one, thus the most
active frequency for infrared radiation absorption decreases.

Hence, the dielectric properties and water clusters’ stability are defined not
only by polarity of absorbed molecules, but also by the form and distribution of
electric charges in an admixture’s molecules. The increase of charges’ distribution
symmetry, and the shapes of the admixture molecule, promotes time increase for
molecules reorientation in clusters.

COBPEMEHHOE COCTOAHUE MPOBJEMbBI OHEHKHA
XUMHUYECKOI'O COCTABA ATMOC®EPHBIX OCAJIKOB
N UX BIMHUE HA PETMOHAJIBHOE U ITIOBAJIBHOE
NU3MEHEHUA ATMOC®DEPBI

Tarbsina CMupHOBa

Hayuno-uccreoosamenvcxuil I uopomemeoponoeuueckuit Mncmumym (HUTMH),
Tawrkenm, Y3zbexucman

CpenHea3naTCcKUil PETHOH SBISCTCS OMHUM U3 crierduyaeckux paifoHoB EBpa-
3WH, OTIMYAIOMICHCS YHUKAJIBHBIM COYCTaHHEM MPUPOIHO-KIMMAaTHICCKUX 30H, B
OCHOBHOM C PE3KO-KOHTHHEHTAJIHHBIM KIIMMAaTOM, OOMJIHEM COTHEUHBIX THEH, Jiec-
COBBIM TTOYBEHHBIM ITOKPOBOM, SIBIISFOIIMMCS MOIIHBIM HPUPOIHBIM UCTOYHHKOM
MTOCTYTUICHUS TOYBEHHOTO a3p030Jis B atMochepy.

W3yueHne XHUMUYIeCKOTO COCTaBa 0CaIKOB B HACTOSAIIEE BPEMS SIBIISCTCS OYCHD
aKTyaJbHOW 3ajadeil P MOHUTOPHHIE 3arpsI3HEHUs OKpyxaromeil cpemsl. Oco-
00r0 BHUMAaHUS 3aCIY)KHBAIOT BOTIPOCHI, KACAIOIINECS BBIIBICHUS 04aroB 3arpss-
HEHWsI, U3MCHEHUS CTETICHN 3aTrPS3HEHHS C TSICHUEM BPEMEHH W XUMHUYECKOTO CO-
CTaBa 3arPA3HAIOMNX BemecTB. K OCHOBHBIM aHTPOIIOTEHHBIM 3aTrPS3HUTEIISM BO3-
Jyxa B 00JaCTH MOYKHO OTHECTH OKCHJIBI CEPHBI, a30Ta, yIIIepoa, TBEPAbIC YaCTHIIBI
Pa3NIUYHOTO COCTaBa M MPOUCXOKICHHUA. K OCHOBHBIM MCTOYHHKAM 3arps3HEHUS
BO3/IyXa Ha TePPUTOpHUU TamIKeHTCKOW OOIACTH OTHOCSTCS MPENIMPUATHS TEIIO-
SHEPTeTHKH, CTPOUUHAYCTPUH, TOPHOIOOBIBAOIIAS M XUMUYECKast IIPOMBIILICHHO-
CTH, TPAHCIIOPTHBIN KOMITICKC U IpyTHE.

OObeKTaMH MCCIIeIOBaHUs ObLTA BBIOPaHBI aTMOc(epHbIe 0CallKH, OTOOpaH-
HbIC Ha CTaHIUAX: KOMIUIEKCHOTO (hoHOBOTO MOHHMTOpHHTa (CKDPM) — Yarkaib-
CKHI OMOC(EPHBIH 3alI0BETHUK, TIPOMBIIUICHHBIH IeHTp ctonuia PY3 . MC Tam-
KEeHT M CTaHIIMH, pacrnoiokeHHbie B TamkeHTckoi oomactu — MC Kaynuu, Anmva-
JIBIK, YupUuK.

XUMUYECKHI COCTaB OCAIKOB HM3YyYall METONAMH HOHHOW Xpomarorpadud,
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aTOMHO aicopO1nH, (HOTOKOIOPUMETPHEH, MUKPOCKOTTHPOBAHIEM M HEKOTOPBIMH
IpyruMu. Vcrmonms3ys TmoydeHHbIe JaHHBIC, WCCIICAOBAaHb METOAaMH MaTeMaTH-
YECKOM CTAaTHCTHKU MHOTOJIETHHE TPEHIBl XUMHUYECKOTO COCTaBa aTMOCHEPHBIX
OCaJIKOB.

CrnemyeT MOAYEPKHYTh, YTO XUMHYECKHHA COCTaB aTMOC(EpHBIX OCaJKOB OT-
pakaeT BIHMSHHAE aHTPOMOTCHHBIX JIOKABHBIX MCTOYHUKOB SMHUCCHH a’pO30JIeh U
MOYKET CITYKHUTh HHINKATOPOM PETHOHAIBEHOTO U TII00AIEHOTO 3arpSI3HEHHUS aTMOC-
(epo1. Tpenapl MUHEpANTH3alUN OCAIKOB BBISBIIIA OOIIYIO TCHICHINIO €€ YBEIU-
YeHWs, U KaK CIICJICTBUE, BO3pACTaHUE 3arps3HEHHS aTMOC(EpHl B PETHOHE, Kak
MIPUPOAHBIMHA TaK M aHTPOIIOTEHHBIMHI HCTOYHUKAMH.

Lenb maHHOTO UCCIIENOBAHUS PACCMOTPETh U OIIEHUTH BO3ZMOKHOE M3MECHEHHE
B XMMHYECKOM COCTaBE aTMOC(HEPHBIX OCAIKOB 10 OCHOBHBIM KOMIIOHEHTaM 3a
nocienaue 15 nmet. JlaTh COBpeMEHHYIO OIIEHKY XUMHUYECKOTO COCTaBa aTMocdep-
HBIX 0CAJIKOB TI0 OCHOBHBIM KOMITOHCHTaM. V3MeHeHHe KOTHMYeCTBEHHOTO COCTaBa
OCHOBHBIX KOMIIOHEHTOB B aTMOC(EPHBIX OCaIKax.

REDUCING RADON LEVELS IN BUILDINGS

R. A. Khaydarov, B.S. Yuldashev, O. U. Gapurova, R.R. Khaydarov
Institute of Nuclear Physics, Tashkent, Uzbekistan

It is known that radon concentration is particularly great in regions with the
heightened content of uranium in soil and water and with geological breaks of the
earth crust. The Republic of Uzbekistan is located in granitoid zone. Concentration
of radon in soil’s air varies from 1000 Bg/m3 in the west parts of the country up
to 20,000 Bg/m3 in the submontane parts. And high concentration of radon gas is
found in houses and underground structures all over the Uzbekistan. For example,
the concentration of radon exceeds the regulation level 10-100 times in 14%
of premises in Tashkent, in 41% in the city of Almalyk and 44% in the city of
Yangyabad.

The purpose of this work is creating a method to reduce concentration of radon
gas in buildings and underground structures. The concentration of radon can be
reduced by using polymeric compositions which fill pores inside the construction
materials and decrease coefficient of permeation of radon atoms and water molecules
in construction materials (concrete, gypsum, etc.). In the paper polymeric organic
compounds are investigated and selected as the chemicals to prevent radon seeping
indoors.

Gas (air, Ar, 222Rn, H20) permeability of concrete and gypsum after treatment
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by chemicals has been examined. Experiments have shown that chosen method
of treatment of the construction materials allows reducing the coefficient of gas
permeability in 200 — 400 times. The treatment of floor, walls and ceiling of 25
buildings’ basements has reduced the radon concentration in the premises of the first
floor from 400 - 600 Bq/m3 to the background value of 17-20 Bq/m3.

ECOLOGICAL CATALYSIS: THEORY AND PRACTICE

Rakitskaya Tatyana', Ennan Alim?

! Odessa I.I. Mechnikov National University, Odessa, Ukraine
2 Physicochemical Institute of Environment and Human's Protection, Odessa,
Ukraine

Some theoretical and practical aspects of the development of supported metal-
complex catalysts (SMCCs) for the low-temperature air purification to remove CO,
PH,, and O, in small-size collective and individual respiratory protective devices
for people employed in different productions.

Kinetics and mechanisms of reactions

2CO+0,=2C0O,, PH,+20,=HPO,, and 20, =30,
in the presence of some homonuclear or heteronuclear metal complexes were stu-
died in detail.

There were shown significant advantages of SMCCs which activity can be
changed in a wide range by the varying a nature of a carrier, of surface ligands,
and of a central metal ion as well as by the changing the number of ligands in
the coordination sphere of the latter and the metal : ligand ratio. There has been
proposed a theoretical model to predict the effect of both structure-adsorption and
physicochemical properties of carriers on the composition and catalytic activity
of the acido complexes supported. For oxide carriers, their structure-adsorption
properties are not determining (the activity of metal-complex catalysts does not
depend on the carrier specific surface) while a nature of their functional groups affects
both the formation mechanism and a mode of bonding between a metal complex
and a carrier surface. For carbon carriers, the both factors influence substantially
the activity of SMCCs. The ozone decomposition reactions occur according to a
chain-radical mechanism, so, it is necessary to consider a contribution made by a
carrier to both the initiation process and the radical stabilization. Some examples of
SMCCs application: different ligand containing heteronuclear Pd(II)-Cu(I1)/TZK-
M catalysts are used in apparatuses for sanitary air purification to remove CO;
heteronuclear Cu(IT)-CI-Pd(IT)/CFM catalysts are used in “Snezhok GP-E” type
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light-weight respirators for the protection against phosphine at its concentrations
1.5 mg/m* (15 MPC) at most; CuCL,/CFM catalyst is used in “Snezhok GPE-Ozon”
type respirators at ozone concentrations 1.5 mg/m?® (15 MPC) at most.

CATALYSTS FOR LOW-TEMPERATURE CARBON MONOXIDE
OXIDATION FOR RESPIRATORY PROTECTIVE DEVICES

Rakitskaya Tatyana'", Kiose Tatyana', Volkova Vitaliya*

! Odessa 1. Mechnikov National University, Odessa, Ukraine
2 Physicochemical Institute of Environment and Human's Protection, Odessa,
Ukraine

Despite a variety of catalysts for low-temperature carbon monoxide oxidation,
only hopcalite type catalysts and Pd/AlO, are mainly used in respiratory protection
devices (gas masks and small-size apparatuses for air purification). However, these
catalysts have a number of drawbacks. The poisoning of hopcalite with aqueous
vapor and high contents (up to 5 mass %) of palladium in Pd/Al,O, are the most
considerable among them.

We have shown that metal-complex compounds of Pd(IT) and Cu(II) anchored to
different carriers have the best properties of both homogeneous and heterogeneous
catalysts for low-temperature carbon monoxide oxidation. Their activity can be
changed by varying a ratio of components supported, by changing a ligand nature,
and by alteration of a type of bonding between a central atom and a functional group
of a carrier. The high activity and stability was demonstrated by tripoli-supported
halogenide complexes of Pd(IT) and Cu(II). As was found, at low CO concentrations
(from 100 mg/m’® to 300 mg/m?), the steady-state regime was attained soon and
the reaction order was 1 with respect to CO while dependences of the reaction
rate in the steady-state regime (W) on Pd(II) : Cu(Il) : X" ratio (X = CI and Br)
were complicated. The synergism in catalytic activity of Pd(IT) and Cu(II) at their
ratio 1 : 1 was observed and final CO concentrations were much lower than the
maximum permissible one (MPC = 20 mg/m?) for a long time. Very complicated
W _ dependences on the content of halogenide ions are evidence of the formation of
surface complexes of different compositions. The activity of the catalyst proposed
was found to grow with the increase in the water content (up to 0.1 g/g), so, a role
of the carrier did not come only to its influence on thermodynamic properties of
the surface complexes but also on the behavior of the water adsorbed. The long-
term testing to determine protective properties of the catalyst has shown both its
advantages in comparison with the well-known ones and its usefulness for equipment
of gas masks against carbon monoxide.
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PERSPECTIVE REAGENT METHODS FOR AIR PURIFYING TO
REMOVE OZONE MICROCONCENTRATIONS

Rakitskaya Tatyana®, Podmazko Alla, Bandurko Alexander

Odessa 1.I. Mechnikov National University,Odessa,
Ukraine

Ozone is used as a reagent in numerous production processes, besides, it forms
as a result of air oxygen exposure to different physical factors. The maximum
permissible concentration of ozone (MPC = 0.1 mg/m?®) is exceeded in many
working places in spite of safety measures taken. Therefore, it is necessary to solve
problems concerning the protection both external and internal human environment.
Both catalytic and reagent methods are suitable for ozone neutralization. The latter
are least studied and rarely used in practice because of their drawbacks. The most
serious drawbacks limiting the applications of the reagent methods are the large
consumption of reagents and the low degree of ozone decomposition. Despite that,
they can be perspective for the purification of not large air volumes, for example, in
small-size apparatuses and in individual respiratory protective devices.

Hexamethylenetetramine (HMTA), an aqueous-soluble and non-toxic tertiary
amine — (CH,)N,, has been found to be perspective for this purpose. It reacts with
ozone according to the equation

2CH _N,+0O,+3H,0=2CHN,O +4HCHO + 6H".

As is shown, the reaction kinetics and the amount of ozone decomposed depends
essentially on a form of HMTA (the most high activity is demonstrated by its non-
protonated molecular form), on HMTA : O, ratio, and on the presence of additives
both affecting the amine protonation and the initiating the chain-radical ozone
decomposition (the presence of OH* radicals has been confirmed by the test reaction
with isopropyl alcohol). Formaldehyde, one of the reaction products, promotes the
chain-radical reactions of ozone decomposition. If, instead of silica, one use AL, O, (a
less acid carrier which can form a more reactive complex with HMTA and stabilize
the OH" radicals) both the amount of ozone decomposed and the degree of its usage
increases significantly.

The compositions proposed ((CH,)N,/SiO, or (CH)N/ALO,) meet all
sanitary-chemical and toxicological requirements and can be used in small-size
respiratory protective devices against ozone.
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TECHNICAL SOLUTIONS FOR THE ATTENUATION OF THE
OCCUPATIONAL NOXES AT THE WORKPLACES

A. Raducanu’, Angela Stanca’, O. Pop?, S. Varlan?
L. Radu?, R. Ionescu?

'INCDE-ICEMENERG, Bucharest, Romania
’Romanian Company for Energy - SC Termoelectrica-SA

A number of workplaces where the employees work under noxious environment
exist within the thermal power plants. The infliction of the working environment
has more or less detrimental effect upon the personnel exposed depending on the
existing noxes’ toxicity, the concentration, exposure duration, and constitution of
the subjects exposed.

At present, a number of specific measures have been taken in the power
generation sector in order to limit or eliminate the noxes, with a view to prevent the
employees to fall ill, however these measures gave not the expected efficiency.

The survey of the workplaces has aimed at transforming the risks into either
non-risks or lower risks through the cognition of the noxious factors (and the risks
due to them) existing in the zone of the workplaces and through the cognition of the
measures specific for the individual and collective protection, and, the last but not
the least, the cognition of the measures required to reduce, eliminate and prevent
them.

Identification of the places with a high noxious level and the preparing of the
technical-organisational solutions for the improvement of the physical and chemical
noxes exhaustion and elimination, including also the impact of their application
financial costs represent all factors of major importance for lining up the occupational
noxes levels with the national and European standards.

This paper describes the evaluation of a real situation by help of the modern
methodologies for the identification and monitoring of the physical and chemical
noxes from two Romanian thermal power plants, the analysis of the health condition
for the employees exposed to such physical and chemical noxes and it establishes,
in the end, the risks of the occupational exposure.

Further on, the main technical solutions for the diminishing or elimination
of the occupational noxes at the workplaces from the thermal power plants are
described. These solutions consist of various types of phono-isolating and phono-
absorbing cabins intended for the reduction of the noise level; ventilation systems
of the honeycomb type, modern niches made of corrosion resistant materials for the
reduction of the chemical noxes, use of the non-asbestos sealing materials.

Through the implementation of the technical solutions for the attenuation
of the occupational noxes a major desiderata is provided for lining up with the
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Regulations of the European Community concerning the increase of the life quality
in the workplaces from the energy industry.

THERMODYNAMICS OF RADICALS INVOLVED IN ATMOSPHERIC
REACTIONS

J. Boggs
University of Texas, Austin, Texas, USA

Modeling of the earth’s atmosphere involves the input of physical factors plus
information on the detailed reaction kinetics of all species present naturally or add-
ed by human activities. To calculate the rates of reaction between various species,
it is necessary to have information on all of the intermediates, each of which may
enter into a network of reactions in addition to the one of interest. Many of these
reactions go by way of highly unstable radical intermediates for which the required
thermodynamic information is scanty or published results are in poor agreement.

The International Union of Pure and Applied Chemistry (IUPAC) has set up a
working party to systematize and improve our knowledge of the thermodynamic
functions of these radicals. It consists of 6 experimentalists whose task is to survey
the literature, evaluate experimental or theoretical determinations of heats of form-
ation, entropies, and heat capacities for these radicals, and produce a “best value”.
The first section of their report is in press. The working party also consists of 6
theoreticians who are to work on radicals for which it is likely that modern com-
putational methods can provide more reliable data than presently exist. For many
of the radicals of importance, existing experimental data are restricted entirely to
heats of formation so that there is little or no information available for calculating
the temperature dependence. Many of these same radicals are involved in the me-
chanisms of combustion processes for which precise high temperature data are of
primary importance.

After a summary of the background information, the remainder of the talk will
be devoted to a description of some of the theoretical studies our group has been
making in Texas. We have specialized in radicals for which there are complications
from multiple ground states with highly anharmonic potential functions, degenerate
ground states that are split by Jahn-Teller interactions with excited electronic states,
spin-orbit coupling, etc. The separation of the partition function into electronic,
vibrational, and rotational components is no longer valid and a combined partition
function must be obtained by direct summation of computed energy levels. Studies
include HCO, COH, H,COH, CH,0, and CH,S.
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UNCERTAINTY MANAGEMENT AND QUALITY ASSURANCE /
QUALITY CONTROL IN NATIONAL GHG INVENTORY

V. Brega', M. Taranu’, V. Scorpan’

!National Institute of Ecology, # 5, Gheorghe Tudor St.
2Climate Change Office, Ministry of Ecology and Natural Resources

The main model used for the preparation of inventory of greenhouse gases it
is evaluation of emissions by using specific emission factors of pollution sources
and related activities data (E=K__ xA_ . )[1,2,3]. Nontherless, the simplicity of this
modelling the national and international experiences in GHG assessments reveal a
series of problems in the field. Thus, emission factors have been depicted in wide
ranges both in the EMEP/CORINAIR (the Core Inventory of Air Emissions in
Europe) and IPCC (Intergovernmental Panel for Climate Change) methodologies
elaborated within UNECE Convention on Long-Range Transboundary Air Pollution
and respectively United Nations Framework Climate Change Convention and for
their selection and use national features and alternative models & methodologies
have not being always taken into account. These circumstances have led to
low precision of the data included both into National Environment Reports and
international ones (the uncertainties for the values of total annual national emission
varies sometimes between 30-50%).

While implementing UNDP-GEF Regional Project “Capacity Building for
Improving the Quality of GHG Inventories (Europe/CIS region)” the Republic of
Moldova’s National Program to Improve the Quality of GHG Inventory is currently
under developing, which builds capacity for strengthening institutional framework
to prepare on regular basis the GHG inventory and improving the quality of data
inputs to national GHG emissions and sinks. The document it is followed by the
development of two complimentary documents: “Republic of Moldova Manual of
Procedures for National GHG Inventory” which describes the process of preparation
the GHG inventory and the “National Quality Assurance/Quality Control and
Uncertainty Management Plan” which includes a rigorous set of activities having
the scope integration the quality control and the quality assurance procedures at each
stage of the estimation and development of the national GHG inventory (the process
being ensured by improving verifications at each stage of assessment and inventory
development, by involving national GHG experts on on-going basis, by maintaining
an open and transparent process of the inventory preparation, using reviewing process
and by ensuring a continuing communication among the participants; in the same
context, the uncertainty analysis it is treated in the document as an instrument that
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facilitates the process of maintaining and improving the quality of national GHG
inventory).
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THE NEW SOLUTIONS ON CATALYTICAL COMBUSTION OF
HYDROCARBON FUEL AND AIR EMISSIONS TREATMENT

V. Covaliov, Gh. Duca, O. Covaliova

Moldova State University, Chisinau, Moldova

Using of the fuel combustion catalysis of metal and semiconductor type on the
base of d- and s-elements, make it possible to resolve efficiently the power supply
and environmental problems. Various methods of preparation are applied of both
compact and disperce catalysts. Using of industrial wastes to for these scopes is of
certain interest (Pat. MD #1880). Among the numerous industrial wastes, the most
available for the catalysts preparation are plating sludge and used technological
solutions. It was also possible to use the glue winery wastes, containing ferro-
ferricyanides formed as a result of wine-materilas de-metallization (Pat. MD #2178
and #2268). To implement these processes, there was a need to elaborate not only
the technologies, but also the flow sheets.

One of the proposed technologies implied the preparation of skeleton-type
metal catalysts obtaining on the supports, with high catalytical activity. For this
scope the methods of chemical reduction of polymetals were applied (Pat. MD
#481 and #705), containing non-metal inclusions (boron, phosphorus) which can
be readily aluminized and leached. An advantage of this method is the possibility to
apply the catalytic layers on both metal and non-metal support (ceramics).

The other proposed method included the preparation of stabilized air-mazut
emulsions Pat. MD #1884), containing the catalytically active components, and
their combustion. The efficiency of their burning is reached by the combination
of the following procsses: explosion-type evaporation and dispercing of water
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suspension, thermo-catalytical destruction of water molecules with the formation
of free radicals and synthesis-gas. These features would improve not only the
performance of burning, but also the environmental indicators, decreasing the
emissions of nitrogen and sulphur. These processes are initiated with the electro-
sparkle discharges, ocuring in the rotating electromagnetic field (Pat. MD #2178).

In principal new and interesting turned out to be the proposal on thermo-magnetic
enriching of air with oxygen, directed at the fuel combustion (Pat. MD #2615). In this
method the effect of abnormally high magnetic acceptibility of oxygen in magnetic
filed is used, which permits to rise the operation efficiency of combustion engines and
to reduce the toxic transport emissions (Pat. Appl. MD #2004-0023).

The third research direction is dealing with the enhancing of air emissions
catalytical treatment efficiency under the hydrodynamic conditions (Pat. MD
#1654), and also under the magnetic fluidization of oxide catalysts (Pat. MD #1648)
and the metal ones in the poly-gradient and revolving electromagnetic fields.

The toxic ingredients in chimney emissions are subjected thus to the oxidative-
reduction destruction and subsequently are neutralized with the ammonia. Ammonia
salts are formed which can be used as mineral fertilizers (Pat. MD #2522). Once
they are neuntralized with the quicklime, the precipitates are yielded which can be
readily utilized in glass boiling (Pat. Appl. MD #2004-0211). To purify the fume
emissions, containing disperse pollutants, the new design of modernized sack-filter
is proposed (Pat. MD #1669).

In this way, the new technical solutions proposed by us lately, make it possible
to resolve power supply and environmental problems.

PHOTOLYSIS QUANTUM YIELDS FOR PEROXYACETYL NITRATE

Bradley A. Flowers, John F. Stanton, William R. Simpson
The University of Texas at Austin, Austin, USA

Peroxyacetyl nitrate (PAN) is the dominant reactive nitrogen specie in the Arctic
through the winter and spring seasonal transition. Low temperatures throughout the
atmosphere at this time preclude thermolysis of PAN thereby magnifying the impor-
tance of photolysis as the mechanism by which NO2 is released from the PAN reser-
voir. We have studied PAN photolysis between 290 - 320 nm using cavity ring-down
absorption spectroscopy to detect the NO3 photoproduct. Below 248 nm, only NO2
and NO3 are produced from PAN photolysis so measuring the NO3 quantum yield
also determines the NO2 quantum yield. Ab initio calculations are also performed on
PAN and two test cases in order to understand the competition between dissociative
excited states involved in PAN and other peroxy nitrate photolysis.
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MEXT'OJOBBIE U3MEHEHW S OBIIETO COAEPXKAHUS O30HA
B 1973-2004 I'T. HA TEPPUTOPHUM CTPAH CHI 110 U3BMEPEHMSIM
HA3EMHOWM CETHU CTAHIIUI.

H. Kapoab, A. anamsauckuii, JI. Knsruna, O. CeipoBaTKkuHa.

Tnasnas eeogpusuueckas obcepeamopusi um. A.H1. Boetikosa,
Canxm-Ilemepbype, Poccus

[pesncTaBneHsl pe3yabrarbl U3MEPEHUH OOILEro COACpIKaHUsSI 030HA HA CETH
cranimii CHI™ 3a nepuon 1973-2002 rT., IpoBEpEHHBIE U OCPEIHEHHBIE 110 MECs-
11aM U TI0 MSTH OCHOBHBIM PErMOHaM OT ceBepa eBporeiickoil Teppuropun Poccuun
no JansHero Boctoka. PaccMOTpeHBl Ce30HHBIE M3MEHEHHs! OOILIEro copaepikKa-
HUS 030HA MO PETMOHAM 3a BeCh Mepuoa U 1aBa nomynepuona (1973-1987 u 1988-
2002 rr.), OlIEHEHBI CTAaTUCTUYECKHE TMapaMeTpbl MACCHBOB JAHHBIX M CTATHUCTHU-
Yeckasi 3HaYMMOCTh Pas3iIMYMi CPEJHEMECSYHBIX OOLIMX CONEep)KaHUN 030HA JUIst
9THX MOJTYNEPUOOB U pernoHoB. [lokazaHo, 9TO 3TH pa3nuyus 3HAYMMbI Ha YPOBHE
95-99% B 3UMHe-BEeCEHHHE MECSIIB U HE3HAYMMBI JIETOM NpH ypoBHE MeHee 90%.
YcraHOBNIEHA TECHAsl CBA3b MEKTOJIOBBIX M3MEHEHUH CPEeIHET00BOTO M 3UMHETO
00I1LIero CoIepKaHUsl 030HA CEBEPHBIX PETMOHOB C KBAa3HBYXJIETHUM U ApKTHYE-
CKUM KOJICOaHHUSIMU LIUPKYISIIUH aTMOC(heEpBI.

MOJIEJIMPOBAHUE ATMOC®EPHBIX IOCJIEJICTBUI
KPYITHOMACHITABHBIX JIECHBIX ITOXKAPOB ITOCJIEJHUX JIET B
CUBUPHU U HA JAJIBHEM BOCTOKE.

A.A. Kuceaes, 1.JI. Kapoas, B.A. ®poabkuc

Iasnas Ieopusuueckas Obcepsamopus um. A.H. Boetixosa,
Canxm-Ilemepbype, Poccus

Kax N3BCCTHO, YCTAHOBUBINAACA B TCUHCHUEC TCIIJIOTO TOJIYTOAU )KapKas moroga
Ha TeppuTopur CHOMPH cTaja MPUYUHON MacCOBBIX MTOXKAPOB, COMPOBOKTABIITHIX-
Csl 3HAYMTEIILHBIM 3arps3HEHHEM TPOIOC(Ephl OKHCHIO YIIIEPO/ia, OKUCIAMH a30Ta,
pa3Ho00pa3HbIMU BUIAMH a3po3oiieid. OOYyCIOBICHHOE STHMH NIOKapaMH yBellnue-
Hue smuccun CO B CeBepHoit Azum pocturano npudnusurensio 30-70% (Yudin
et al.,, GRL, v. 31, No. 20, 2004). CoriacHO POBOIUBIIIUMCS B XOZ€ IKCIICPUMECHTA
GOME usmepenusm conepxanns NO, B TponocepHoM cTonbe Hajl TeppuTOpHUei
Kwuras (30-40 N, 110-123 E), oTMeueH 3HaYUTENBHBIA pocT coxepxkanus NO, mo-
cie 2000-2001 rr., KoTOpBIH B pasHbie Mecsipl gocturan 15-40% (Richter et al.,
Proceedings of the XX Quadrennial Ozone Symposium, pp. 213-214, 2004). Ha
6336 BbINICYKA3aHHBIX OLICHOK HaMH IMPONU3BEACHBI MOACIBHBIC OLCHKN W3MEHEHUM
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ra3oBOro cocrara Tpornochepsl B pe3yibTare 3arpsisHeHust arMoc(epbl COMyTCTBY-
FOIMMHU TIPOAYKTaMU TopeHus. PacdeTsl moka3anu, uyto B aBrycte 2003 1., kKorja
3arps3HeHne ObII0 Hanmbollee MHTEHCUBHBIM, POCT TIpu3eMHON KoHIeHTparun CO
u NO,= NO + NO, cocrasun 66 n 40% coorBeTcTBeHHO. X pOoCT MOBIICK maze-
HUE KOHIIEHTPAIUH CAMOTO aKTHBHOTO arMOC(hEpHOro pajukaia - THAPOKCHIA Ha
12-14%, n yBenmuueHne KoHIeHTpaIuu o30Ha Ha 10-16%. BenencTeue 30HaILHOTO
nepeHoca, uMeet Mmecto poct koHieHTpanuud CO Hag TUXUM OKEaHOM U 3aIaHbIM
nobepexkbeM CeBepHoii AMepuku Ha 25-30 u 20% coorBercTBeHHO. [TomyvueHHbIE
M3MEHEHHE COJCPIKAHMUS BBIIICYKa3aHHbBIX I'd30B UCIIOIb30BAHbI IIPH BBIYHCICHUN
paaranroHHoro (GopcuHra, 00yCIOBIEHHOTO CHONPCKUMH MaCCOBBIMH JICCHBIMH
MOXKapamH.

CATALYTIC DECOMPOSITION OF NITROUS OXIDE (N,0) OVER
IRON CONTAINING ZEOLITES AND RELATED MATERIALS

LA. Ledenev?®, E.J.M. Hensen", M.V. Sychev?,V.V. Goncharuk®

“ Dumansky Institute of Colloid and Water Chemistry, National Academy of
Sciences of Ukraine, Kiev, Ukraine
bSchuit Institute of Catalysis, Eindhoven University of Technology,
PO Eindhoven, The Netherlands

Importance of nitrous oxide decomposition and removal from air is called
forth by its contribution to the greenhouse effect and ozone layer depletion. Many
international companies, e.g. BASF and Norsk Hydro, are underway to develop
industrial processes for reduction of the emission of N,O to atmosphere, among
which catalytic decomposition is the most promising. Here we report on catalytic
behavior towards this reaction of iron-containing MFI, FER zeolites and synthetic
saponite-like materials having varied Fe content and Si/Al ratio prepared through
different procedures.

Steaming treatment at 773 K of Fe-isomorphously substituted materials leads
to significant improvement of their catalytic activity compared to conventionally
calcined (973 K) samples. We forward that extra-framework Al sites are involved in
the formation of active sites in addition to the extra-framework Fe sites, providing
an explanation for the necessity of the serve activation treatment. The initial
catalyst deactivation can be attributed to reoxidation of Fe?*" species generated by
auto-reduction of Fe O -like species upon such a treatment. Being activated under
mild conditions (573-593 K, Ar stream), the catalysts prepared via improved ion-
exchange using acidic ferrous solution exhibit high reactivity in N,O decomposition.
This finding additionally supports the above-mentioned supposition concerning the
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nature of the active sites. The catalyst activity regarding explored reaction depends
strongly on both the nature of Fe species and matrix, which can reproducibly be
tuned by the procedure used for the catalyst preparation and also by the post-
treatment.

AIR QUALITY CONTROL DURING APPLICATION OF PYRETHROID
DISINSECTANTS

A. Grynko, V. Mykhaylov, S. Svetlyi, V. Voronyna
L.I. Medved s Institute of Ecohygiene and Toxicology, Kyiv, Ukraine

New disinsectional means (DM) on the basis of synthetic pyrethroids:
deltamethrin, permethrin, prallethrin, tetramethrin, transfluthrin, d-fenothrin,
cyfenothrin, cyfluthrin, cypermethrin, esbiothrin are intensively applied in medical
disinsection and in common life. With the purpose of maintenance of consumers by
DM, which are effective and safe for health and environment, the last are subject
of obligatory state registration, one of which stages are natural tests and estimation
of safety of their application. Dynamics of active ingredients contents in indoor air
during and after treatment were studied taking into account an opportunity of air
indoor pollution and inhalation intake of active ingredients into human organism
during application of insecticide means.

The gas chromatographic method for pyrethroids analysis in air is developed
for carrying out sanitary and hygienic researches. A priority task was development
of conditions of gas chromatographic separation and quantitative detection of
pyrethroids. Chromatographic behavior is investigated and optimum conditions of
synthetic pyrethroids analysis at a capillary column (30 m x 0,25 mm) with phenyl
silicon phase DB-5 and electron captured detector are selected.

Dependence of retention time, limit of detection with nature and structures
of analyzed substances which are derivatives of cyclopropan carbonic acid is
investigated. Researches have shown, that retention times of pyrethroids depend
by nature of assistants, and as a whole, grow with introduction into molecule of
complex radicals (phenoxibenzil-) or polar assistants (chlorine, bromine, cyano-
groups).

In connection with a variety of disinsectants formulations (aerosols, foams,
electric fumigators) on basis of pyrethroids the income of the given substances into
air during application is possible as aerosols and as vapors, especially in case of
electric fumigators application, when there is heating of plate or liquid, containing
insecticide, up to 140-160 °C.

Considering above-stated, the opportunity of application of filters, solid sorbents
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(polysorb, silicagels) and absorbing solutions (alcohol, mixture of acetone with
water) has been investigated for synthetic pyrethroids concentrating from air. It is
shown, that application of solid sorbents is the most effective, in particular silicagel
KSK and polysorb, which provide quantitative sorption and desorption, and also
absence of slip or ablation of analyte. Application of paper filters is possible in case
of aerosol formulations.

Influence of speed and duration of aspiration on concentrating from air of
pesticides as aerosol and vapors is investigated. Optimum conditions of concentrating
on solid sorbents and paper filters are speed of 5 I/minutes during 20 minutes.

As result of the carried out investigations the method of gas chromatographic
determination of pyrethriods in air was developed, providing limits of quantitative
detection from 0.0005 up to 0.005 mg/m°.

For last years with the help of given method the sanitary and chemical assessment
of application of more than 30 DM on the basis of synthetic pyrethroids and their
mixtures is carried out in Ukraine. The corresponding limits guaranted safety of
DM for human health and preservation of environmental status are approved.

AN INTEGRATED EFFORT FOR A BETTER UNDERSTANDING
OF ATMOSPHERIC MULTIPHASE CHEMISTRY: LABORATORY,
MODELING AND FIELD STUDIES

K. Miiller, E. Briiggemann, T. Gnauk, D. van Pinxteren, A. Tilgner,
P. Barzaghi, H. Herrmann

Leibniz-Institut fiir Troposphdrenforschung, Leipzig, Germany

Tropospheric multiphase chemistry needs to be studied by all three approaches
used in the atmospheric sciences. Field measurements, laboratory experiments and
modelling studies are to be applied. The atmospheric degradation of oxygenated
hydrocarbons is mainly driven by radical reactions both in the gas and in the
aqueous phase. The oxidation processes in the latter can be study applying a laser
flash photolysis technique. Rate constants for the reactions of the most important
atmospheric radicals (e.g., OH, NO, and halogene containing radicals) with
oxygenated hydrocarbons were obtained in aqueous solution in temperature range
between 278 K and 328 K. The kinetic data obtained are essential input parameters
for tropospheric chemistry models. Upon development based on laboratory
measurements tropospheric multiphase models can be applied for the interpretation
of complex field campaigns characterising gases, particles as well as cloud droplets
and their respective interactions.

The latest version of CAPRAM (Chemical Aqueous Phase Radical Mechanism),
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which includes a detailed description of the aqueous phase chemistry of organic
compounds up to 4 carbon atoms, was used to interpret the results of a complex field
experiment on aerosol and cloud chemistry and physics, namely FEBUKO.

The FEBUKO experiments at the three research sites in the Thiiringer Wald
(Germany) were carried out in the autumn of 2001 and 2002, respectively, to
characterise the aerosol and cloud water with respect to their chemical composition
and physical properties.

A compilation of the main findings of this concerted effort on the study of
aerosol-cloud interaction will be given comprising experimental results from
chemical measurements and complex model development.

CHEMICAL REACTIONS IN THE ATMOSPHERIC WATER

A.P.Purmal, A.N.Yermakov"

Semenoff’s Institute of Chemical Physics. Institute of Energy Problems of
Chemical Physics";, Russian Academy of Sciences, Moscow, Russia

Water in the atmosphere exists as gas, liquid and solid. Neither liquid nor solid
water are free of impurities. The droplets/ice particles suspended in the gas represent
amulti-component system with dissolved (captured) impurities present in molecular,
ionic or radical forms. Ice particles can incorporate the gas as a clathrate—solid
hydrates of H,SO,, HNO,, HCI. All water-based particles in the atmosphere can be
considered as mini-chemical reactors (surface and bulk). These are interchanging
with surrounding gas, being involved in the processes of absorption or adsorption of
stable and reactive constituents. Thermodynamic and kinetic approaches are needed
therefore to describe in detail the basic properties and behavior of atmospheric water
caused by emission of man-made pollutants.

Despite low water volume content L = V“q/Vgas, the liquid represents an ideal
reaction medium for occurrence of chemical transformations because of the large
specific surface (per unit of volume of the gas). The L varies over a wide range, from
1013 in the stratosphere to approximately 10 in the troposphere. Junge was the first
to declare, in the early 1960s, the potential importance of aqueous phase oxidation
of SO, within droplets in atmospheric clouds or fogs. The known dramatic drop in
stratospheric ozone over the Antarctic in springtime (the ‘ozone hole’) has been
attributed to the chemical reactions involving chlorine and bromine reservoirs gases
such as HCI, CINO,, HBr etc which proceed in water-based aerosols (ice particles
made up from water or trihydrate of nitric acid, ternary solutions H,SO,/HNO,/
H,0, etc). These reactions are a source of molecular halogens (chlorine, bromine),
whose dissociation in sunlight starts the catalytic depletion of stratospheric ozone
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(halogen activation). Today there are grounds to suspect that the background sulfate
aerosol layer (The Junge Layer) is responsible for global ozone depletion also via
halogen activation of low stratosphere. After carefully accounting for all of the
known natural variations, a net decrease of about 3% per decade for the period 1978
to 1991 was found. This is a global average over latitudes from 66°S to 66°N (i.e.
the arctic and Antarctic are excluded in calculating the average).

Today there are no doubts that tropospheric clouds also facilitate conversion
of a large number of inorganic and organic substances emitted to the atmosphere.
For instance, sulfur dioxide and probably nitrogen oxides behave similarly; from
50 to 80% of SO, in the troposphere is converted by aqueous-phase chemical
reactions. The dissolved sulfur dioxide (SOz(aq)) is not a single component in the
droplet phase. It is easily hydrolyzed in aqueous media, thereby giving a group of
three species (S(IV) species family), namely HSO,” and SO,*. The HSO, ions are
easily oxidized by so-called strong oxidants such as 03( and HZOZ( In process

of acidification of the droplets (pushing the equilibrium SO2 S HSOs(aq)' + H" to
the left) caused by S(IV) oxidation by these oxidants, the former reaction is slowed
down (self-inhibited) because the reactivity of HSO, with respect to qu) exceeds
that for SOz(aq). Conversely the reaction of S(IV) with hydrogen peroxide related to
so-called autocatalytic reactions, accelerates on acidification of the droplets. The
HSO, ions are also oxidized by dissolved molecular oxygen, as an oxidant. The
process is initiated by uptake of OH radicals from the gas. These captured hydroxyl
radicals (OHaq) with diffusion-controlled rate react with HSO, yielding to SO3_5(aq)'
family radicals. The reaction mechanism is a chain oxidation of S(IV) of short chain
length because: 1) relatively low reactivity of SO__ - towards HSO and 2) low

5(aq) 3(aq) ’
concentration of HSO - in the droplet phase..

PABPABOTKA METOJOB KOHTPOJIA BO3AYXA
P NCIIOJb30BAHUU CYIb®OKAPBATUOHA-K
B CEJIbCKOM XO35IiICTBE

JI. llIkapanyTra, JI. CacunoBu4, O. Anumona, C. Korenko,
JI. Tumenko, JI. Murpoxusna, B. lanuienxo, . Mopo3oBa

Hayuonanvnas axademus nayx Yepaunol
Hnemumym buoopeanuueckotl xumuu u Hepmexumuu
Kues, Yxkpauna

B MBOHX HAH VYkpaunsl pa3paboTaHa TEXHOJOTHS MOTyYeHHs (GyHTHIIHIA
KoHTaKTHOTO JiericTBus Cynbpokapbarrnona-K (CKK).
Cynbdokapbatnon-K — TepBblii OpUTHHAIBHBIA YKPAUHCKUAH ITPOTPABUTEIH

245



ECOLOGICAL CHEMISTRY, 2005, Chisinau, Republic of Moldova

CeMSH MIMPOKOTO CIIEKTpa JEHCTBUS, UMEET CTaTyC TMOCTOSHHON PETUCTPaIiy Kak
MIPOTPABUTEIH CEMSTH CaxapHOM CBEKIIBI, MIICHHUIIBI, TPEINXU U KyKypy3bl. [lepcrek-
THUBHO UCTIONIB30BaHKE JIs1 OOPHOBI C TOIIOBHEH 36pHOBBIX KYIIBTYP, KaK CPEACTBO VIS
00e33apakiBaHusI TPYHTA OT MATOTeHHBIX TPUOKOB, JUTS 3alITUTHI KapTOQEIs U TOMa-
TOB OT (pUTODTOPO3a M MAKPOCIIOPHO3a, @ BHHOTPAIa — OT MIJIBIBIO U OMIINYMA.

C y49eToM AOCTYIHOCTH 0OOpYIOBaHMS, PEAaKTHBOB, CIOKHOCTH W KOJIMYECTBA
HEOOXOAMMBIX OTIepaIiii aHaJIN3a, CPOKOB €T0 BBITIONHEHHS IIPH YCIIOBHU 0OecTIede-
HUS HEOOXOIMMOH TOYHOCTH OITPEICIICHISI MaJIbIX KOJIMUECTB TIperapara pa3zpadora-
HBI METOTMIECKHE YKa3aHUs 10 onpeneaeHnto MmaccoBoii koHmenTpanuu CKK B Bo3-
nyxe padoueit 30HbI B auanazone ot 0,2 10 2,7 Mr/m® (OTOMETPUIECKHUM METOIOM.

[IpennoxeHHbIH METO] OCHOBAaH Ha KOHIIEHTpUpoBaHuH Cynbpokapodarrnona-K
13 BO3yXa Ha OyMaXHOM (HIBTpE («CHHSS JIEHTa» ), KuciaoTHoM ruapoiuse CKK,
OYHCTKE BBIACISAIONICTOCS CEpOoyTiepoa OT COMMyTCTBYIONINX COSANHEHHM, XeMO-
COpOIINH eTo CITUPTOBBIM PACTBOPOM IHATHIAMHHA C 00pa30BaHUEM WA THIIIUTH-
OKapOaMUHOBOW KHCIIOTHI, ATbHEHIIIEM €€ B3aUMOJCHCTBUHN C alleTaToM MeTd 1
(hOTOKOTOPUMETPHUIECKOM OTIPEACIICHUN 00Pa3yIOMETOCs AMITHITUTHOKapOamara
Me/IH, OKPAIICeHHOTO B JKEJITO-KOPHYHEBHIH I[BET, C TOCIEAYIOIINM PacdeTOM Mac-
coBoii koHneHTpanuu CKK B mpoOe B COOTBETCTBUH € TIPEIBAPUTEITLHO MOCTPOESH-
HBIM TPayHPOBOYHBIM IpahnKOM 3aBHCHMOCTH ONTHYECKOH TUIOTHOCTH TIOTIIOIIA-
FOIIUX pacTBOPOB OT MaccoBoit 1o CKK B kKanrOpOBOYHBIX CMECSX.

CymMmapHas ommnoOKa omnpeneneHus maccoBoit konmnenTpauu CKK B Bo3myxe
paboueii 30HBI cocTaBmia 16 %. MeTon CeneKTHBEH B TPYIIIE ECTHIINAOB, OTIHY-
HBIX OT JUTHOKapOaMaToB U THOKapOaMaToB.

Mertoauka mpenHa3HaueHA I CAHUTAPHO-IIIUICMHUOIOTHUECKAX CTAHIINH |
Hay4IHO-UCCIICIOBATENbCKUX yUpexkaeHniH M3 YkpauHbl, BETCpHHAPHBIX, arPOXH-
MHYECKHX, KOHTPOIbHO-TOKCHKOIOTHIECKHUX JlabopaTopuii MHUHHCTEpPCTBA arpo-
MTPOMBITIIJICHHOTO KOMIUTEKCa YKpaWHBI, a TakXKe JadopaTopuil IpyruxX OpPraHOB
HCTIOTHATENFHON BIIACTH, KOTOPBIE 3aHUMAIOTCS OTIPEeSICHIEM OCTaTOYHBIX KOJTU-
YEeCTB MECTUIHOB B 00BEKTaX OKPYIKAIOIIEH CPEIIBI.

MONITORING OF VOLATILE ORGANIC COMPOUNDS
POLLUTION OF AMBIENT AIR
M.A.Zapevalov

Institute of Experimental Meteorology SPA “Typhoon”
Obninsk, Kaluga region, Russia

Volatile OrganicCompounds (VOC’s) include a large group of substances, as arule,
liquid under normal conditions. They are present in ambient air in low concentration

246



Ecological Chemistry of Air

at from ppb to ppm. However low concentrations of VOC’s don’t mean to their small
role in atmospheric processes, and many of them are toxic and may cause health
risks of scales. These circumstances cause a urgency of monitoring of maintenance of
VOC’s in air, especially in large cities with intensive automobile exhaust.

Low concentration of VOC’s in ambient air essentially complicate their
quantitative chemical analysis which it is reliable enough can be carried out only
with use of modern physical and chemical methods. The leading part in the analysis
of VOC'’s play gas-chromatographic methods with preliminary preconcentration on
sorbents. Unfortunately, now in an arsenal of laboratories of Roshydromet there is
no procedures providing analyses of VOC’s in ambient air by gas-chromatographic
methods on capillary columns.

This situation in many respects is caused by an insufficient level of development
of gas-chromatographic apparatuses. Absence of the reliable equipment does not
allow to reproduce well-known and proved receptions in world practice. Usually
carry out condensation of VOCs onto some inert solid surface as air sample flowing
through. Subsequently, the trap that holds the solid particles undergoes rapid
heating. to have carrier gas flush the enriched VOCs onto a column for separation
and detection.

Now with occurrence in the market of chromatograph «Kristall 2000M»,
coming nearer under the characteristics to similar foreign devices, the real
opportunity of transition to qualitatively new level of methodical maintenance of
works under analysis of VOCs in air has appeared. We have developed and have
issued the supervising document of Roshydromet, based on the principle of the
analysis of VOCs in ambient air stated above. This technique has well proved at the
analysis of polluted ambient air in various cities Russian Federations and countries
of former USSR.

YCJI0BUA AHAJIN3A IECTHIIUIOB
IIPU OIIEHKE 3ATPSI3HEHUI BO31YIIIHOM CPE/IbI

C.Mypamko, A.I'puabKo

Hnemumym Dxoeueuenvt u Toxkcuxonoeuu um. JI.U. Meoseos, Kues, Ykpauna

IMecTUnabl, KOTOPBIE OTHOCATCS K OMOJIOTHYECKH aKTHBHBIM COCIMHEHUSIM,
SIBIISTFOTCSI OJTHAM M3 BO3MOYKHBIX (PAKTOPOB BO3JCHCTBHS HAa OPTaHW3M YEIOBEKa.
IToTeHnmanpHas OMMACHOCTh MPUMEHEHUS TIECTUITUIOB 00YCIIOBIICHA UX ITOBEICHHU-
€M B OKpykaroriei cpejie. [lecTuIuapl — COeTUHEHHsI, KOTOPBIE YeJIOBEK CO3HATEIb-
HO BHOCHUT B OKpY’KaloIyIo cpeny. B YkpauHe, HECMOTpsi Ha COKpalleHne 00InX
00BEMOB HCITOJIL30BAHUS, OTMEUAETCS YBEITUYCHNE IPUMEHEHHUS BEICOKOAKTHBHBIX
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MIECTUIIUOB ¢ HU3KUMH HOPMaMH PAcXOI0B (ITPOU3BOIHBIX CYITb()OHUIMOUCBUHEI,
TPUA3OIMAPUMUINHA | IP.).

Bonbiioe 4yucio necTUua0B, IPUMEHIEMBIX B CEILCKOM XO3SIICTBE, CTOMKHE
BO BHEIIHEW cpefe W CIOCOOHBI MUTPHPOBATh W3 OMHOW CPEAbl B IPYTYIO, HaKa-
IUTMBAsCh B KOJMYECTBAX, HEPEAKO MPEBBIMIAIOIINX yCTAHOBICHHBIC TUTHECHUYC-
ckre HopMaTuBhl (I[TJIK) B pa3nmuHbiX 00BEKTaX, B YaCTHOCTH BO3JIyXe pabouecit
30HBI B aTMOc(hepHOM Bo3ayxe. Tak, Hampumep, repounuasl rpymmst 2,4-11 (2,4-
TUXITIOp(HEHOKCUYKCYCHAsI KUCIIOTa B €€ TPOu3BoaHbIe, 2M-4X (2-MeTui-4-X11op-
(heHOKCHYKCyCHAsI KUCJIOTa M €€ MPOU3BOIHBIC) UCTIOMB3YIOTCS JIJIsl OOPBOBI ¢ cop-
HSKaMH B ITOCEBAaX 3E€PHOBBIX KYJIBTYP B IMMPOKUX MacmrTabax. OmHIM U3 myTeit
COBEPIICHCTBOBAHUS aCCOPTUMEHTA CPEICTB 3AIIUTH PACTEHHM, SIBISIETCS TTPUMe-
HeHne 0akoBBIX cMecel repoununoB. [TpuMeHeHne 0aKOBBIX cMecel TepOHIInI0B
pacimpsieT CIeKTp JEeUCTBHUS, MO3BOJIIET Oojiee dPPEKTHBHO MPOBOIUTL OOPHOY
¢ coprsikamu. [IpuMeHeHne cMecei T03BOMSeT CHIKATh HOPMBI pacxoa KaxI0To
repOUIINIa, BXOIAIIETO B COCTAB, MO CPABHEHHUIO C WX PA3ICIHHBIM BHECCHHEM.
Y4uuThIBask BEICOKYIO OMOJOTHYECKYIO aKTHBHOCTD MECTHIIMOB, CIOCOOBI X MpH-
MEHEeHHs (MTaHTOBOE, BEHTIWIIATOPHOE, PaHIICBOE ONPHICKUBAHNUE; aBHA00OpabOoTKa)
1, CIICIOBATENIFHO, BEPOATHOCTH BO3ICHCTBUS Ha paboTaIONINX, HEOOXOIUMO yCTa-
HOBHTBH YPOBHH BO3MOYKHOTO 3arPSI3HEHHUS IIPOU3BOICTBEHHOH CPEIBI.

[lenp mccaenoBaHms — pa3pabOTKa METOIOB aHANN3a JUI KOHTPOJIS TECTHIIN-
JIOB B BO3IyXe paboueii 30HBI U aTMOC(HEPHOM BO3AyXe Ha YPOBHE CAaHUTApHO-TH-
rueangeckux HopmaruBoB (ITJIK) u Hike.

Cxema KOHTPOJIS BKITFOUAET CIISTYIOIIHE CTaIuu: 0TOOp P00 BO3/1yXa, KOHCEP-
BaIlMIO0, TPAHCIIOPTHPOBKY, MPOOOTIOATOTOBKY M aHAIN3. BaHOW COCTaBISMIONICH
SIBIISIETCS TIPABWIIBHBIN O0TOOpP TIPo0 | mpoOormoaroToBka. [Ipy cOBpeMEHHBIX TeX-
HOJIOTHISIX IPUMEHEHHUS MIECTHIUABI MOTYT TIOTIACTh B BO3IAYIIHYIO CpeAy Ha YpOB-
HE MUKPOKOJIIMYECTB, YTO MOYKET MCCIICAOBATENS IPUBECTH K PEIICHHUIO ITPOOIEMBI
mpo600TOOpa W MPOOOTIOATOTOBKH, KOTOPAsk BKIIOUAET B CE€OS P CIOXKHBIX MPO-
eayp, 00eCTIIeYNBAIONIIX HAICKHOE TETEKTHPOBAHUE FICCICTYEMBIX COSTUHCHHH.
Jist 000CHOBaHHOTO BBIOOpa MeToia 0TOOpa Mpod M3 BO3MYIIHOW Cpebl HE00X0-
MO UMEThb WH(GOPMAIIHIO O BOSMOXKHBIX (POpMaxX HAXOXKICHUS aHATH3UPYEMBIX
BEIIIECTB B BO3AYyXE (Ta3, map, a3po30iib). [leCTHITNABI MOTYT HAXOMUTHCS B BO3IYXE
OITHOBPEMEHHO B BHJIE TTApOB U adpo3oiieil. [IpaBmibHOE ycTaHOBICHNE arperaTHo-
TO COCTOSTHHUS 3arps3HSIONIET0 KOMITOHEHTa (TIECTHUIIN/IA) B BO3IyXe CIIOCOOCTBYET
panroHaIHFHOMY BEIOOPY COpOEHTa M YMEHBIICHUIO MOTPEIIHOCTH OTPEICICHuS,
CBSI3aHHOH ¢ Mp0o0600TOOpOoM. C 3TOM IeNTbI0 OIIEHEHBI CITOCOOBI 0TOOPa PO BO3-
JyXa, COMEePIKAIIETO TIECTUIN/IBI, B 3aBUCUMOCTH OT TIPETIapaTUBHBIX (OpM, arpe-
TaTHOTO COCTOSIHHS aHAJIM3WPYEMBIX COCTWHEHMH, (DU3NKO-XUMHUECKAX CBOWCTB
JICHCTBYIONINX BEIIECTB (JIETyYeCTh, MaBICHHE Mapa, TEMIIepaTypa OKpyKaromei
CpeIbl U T.J1.), COOTBETCTBUS CKOPOCTH W 00beMa OTOMPAEeMOro BO3IyXa IMPHUPOIC
copOeHTa M 9yBCTBUTEIFHOCTH IIPUMEHSIEMOTO METOIA.
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B kadectBe copOeHTOB mcmonb3oBanbl cuukarean Mapku KCK m ACK u
IMommcop6-1 (comonmuMep Ha OCHOBE CTHpOJAa C JAWBUHIIIOCH30JIOM), a TaKkKe
KOMOWHAIU copOeHTa u Guisrpa (I cirydas mapbl + a’3po3oiu). [TogoOpaHb
ONITUMAJTFHBIC YCIOBUS COPOLMU aHATM3UPYEMBIX TICCTHIIUIOB Ha COPOCHT M WX
JIECOPOITMH OPTaHUISCKUMHU PACTBOPUTEISIMH (AIIETOH, arleTOHUTPUI U 1p.). Jlist
YCTaHOBIIEHUS COOTBETCTBHS pa3padOTaHHBIX METOAWK TPEOOBAHUAM, TIPEIBSIBIIA-
eMBIM K METO/IaM M3MEpEeHHs KOHIIEHTPAITMH BPEIHBIX BEIISCTB B BO3IYyXE, IPO-
BeJieHa TIpoBepKa dPPEKTUBHOCTH PabOTHI mortoTutenei. CTeeHb MOTIOMCHIS
cocrasiseT 90-95 % B mmamazone 5-0,5 MK (Bo3xyx paboueii 30H51), §-0,8 ITJIK
(arMochepHBIii BO3IYX).

Pa3paboTtans! ycoBHs ONpeeieH s IeCTUITHIOB METOAaMHU Ta30’KUIKOCTHOM
xpomarorpadun (IKX) u obpameHHO-(ha30Boi BHICOKOA(D(EKTUBHON JKHUIKOCT-
HoO# xpomarorpadun (BOXKX).

KonnuecTBenHOE ompeneneHne aHalIn3upyeMbIX necTuiinaoB Merogom [KX
BBITIOJTHEHO Ha xpomarorpadax mapku «L[Bet-500», JIXM-2000, cHaOXeHHBIX Jie-
tekropamu J193, TU]] ¢ xammmisipabiMu KoioHKam# (30m x 0,53mM 1 25M x 0,3-
3mwm), 3armostHeHHBIME DB-5 nmu BP-5 (Tonmmnaa cinos 0,5 mkm); Metomom BOKX
Ha xpoMmatorpade «Shimadzu» ¢ YO-nerekropoM Ha KoioHKax (250x4,6 MMm), 3a-
nonuernsx Hykmeocun, Uueprewnn C .

Pa3zpaboranHbie ycaoBus XpoMaTorpaupoBaHusi, ITOATOTOBKA COPOCHTOB, OT-
00p TIPo06 BO3/YyXa, YCIOBHS COPOIIMH M ASCOPOIMH TTOIOKEHBI B OCHOBY METO/TH-
YEeCKUX YKa3aHHUH 110 OTIPENICIICHHUIO MTECTHIINIO0B B BO3IyXe pabodeii 30HBI U aTMOC-
(dheprom Bozayxe Ha ypoBHe 0,5 ITJIK mns Bozmyxa pabdoueit 30ubr 1 0,8 TIAK mst
aTMoc(epHOTO BO3TyXa.

Taxum o0Opa3om, pazpaOoTaHHBIC METONMYECKHE YKa3aHUS TO3BOIISIOT OCY-
IIECTBIATh CAHUTAPHO-IHICOMIIOTHICCKII KOHTPOJIbh NPU MMPHUMEHEHHUH TIeCTH-
IUA0B B YKpanHE 3a COOIMIOICHUEM COOTBETCTBYIOIINX THTHECHUYCCKHUX, YKOIOTH-
YECKUX M TEXHOJOTHUECKUX PETIIAMEHTOB.

CEJbCKOXO3MCTBEHHASI KOHTPOJIbHO-U3MEPUTEJbHAS
CUCTEMA “9KOJIOIUsI-MUKPOKJINMAT”
P. Acarpsn, I. I'eBopksin, . Maprosin, M. Mucaksu, O.Oranecsin

Scientific Productive “Arev” CJSC, Yerevan, Armenia

HpiHemHuii ypoBeHb ra30MblIeBO 3arpsi3SHEHHOCTH OKPYKaIOIEel Cpeibl CTa-
BHT BeChbMa BayKHBIC TPEOOBAHUS 110 CO3/TaHUIO HOBBIX YKOJIIOTHYECKHUX ITPHOOPOB U
CHCTEM 0COOEHHO B 00JIACTH CEILCKOTO X03sgiicTBa. HeT HE0OXOAMMOCTH OTMEYATh
Ty BBICOKYIO POJIb U 3HAYCHUE KOHTPOIIS H PErYIUPOBKH MUKPOKIMMATHYSCKUX T1a-
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paMeTpoB (TeMIepaTypsl, BIaXHOCTH U JIP.) a TAKKe MPEIeITbHOIOMYCTUMBIX KOH-
LEHTPAaMH 3T PA3HAIOIIMX BO3MYX OMACHBIX Ta30B (HAIpHUMED, MeTaHa H, 1 aMMu-
aka V,) Ha CENbCKOXO3IUCTBEHHBIX 00BEKTAX M IIOMEMIEHHSAX, C IENBIO TIOBBIIEHHS
TIPOU3BOJUTEIHHOCTH 1 JIOJTOTO O€30MaCHOTO XPAHEHHUS CEIBXO3MPOAYKTOB.

Pa3zpaborannas HaMu cucTeMa “DKoIoTHI-MUKpOKIMMAT  peTHa3HauCHA [T
HM3MEpPEHUs], KOHTPOIIS ¥ PETYITUPOBKH TEMIIEPATYPHI H OTHOCUTEIEHON BIAKHOCTH
BO3JyXa, & TaKXKE KOHTPOJIS MPEJIENIbHO JIOMYCTUMbIX KOHIEHTpaIKi ra3os H u N,
B COOTBETCTBYIOIINX MTOMEIMICHUSIX U 00beMaX CeThCKOXO3IHCTBEHHBIX KOMILICK-
COB (B TOM 4HCIIe TiepepadaThIBAIONINX CEIIbCKOXO3SIMCTBEHHBIX MPEATPUATHH) U
Pa3IUYHBIX (hepMEepCKIX X03SHUCTB, ¢ MENbI0 00eCIIeUeHNS W YIIPaBIeHUS paboToi
BHEIITHUX HMCIIOJHUTEIBHBIX MEXaHU3MOB (HalpuMep, BEHTHISTOPOB, KOHBEHEPOB,
TEPMO-yCTPOUCTB W Jip.). Ammaparypa “OKoJorusi-MHUKpoKIuMar” COBMEIIeHa C
MIEPCOHATBFHBIM KOMITBIOTepoM. C TIOMOIITBI0 0OpaTHOW CBSI3M CHCTEMa YIIPABIISET
paboToif yKa3aHHBIX BBIIIC UCTIONTHUTEIHHBIX MEXaHU3MOB.

KoHCTpYyKTHBHO CHCTEMa COCTOUT U3 JIByX OCHOBHBIX OJIOKOB: OJTOKa BBIHOC-
HOTO YyBCTBUTENIbHOTO 31eMenTa (BBD), coaepxkalero maTdukyd TeMIEpaTyphl,
BIIO)KHOCTH, Ta30B /{, 1 N, ¢ IPENyCHITUTENEM, B OIIOKa JIEKTPOHHOTO yIPABJIEHHS
(B2Y), coBmeménHoro ¢ rnepcoHaabHbIM KommbioTepoM (PC). BBD ycranapnusa-
€TCSI B COOTBETCTBYIOIINX ITOMEMICHUSIX M 00beMax, TAe HEOOXOINMMO M3MEPSTH,
KOHTPOJIMPOBATh W PETYIHPOBATh MUKPOKIMMATHUECKHAE U DKOJIOTHYECKHE Mapa-
METpPBI BO3IyXa U coenuHsaeTcss ¢ BDY ¢ momoripio kabenei, JimHa KOTOPhIX MO-
)keT gocturarh 10 50 M. BOY ¢ KOMIBIOTEpOM MOXKHO yCTaHABIUBATh B YIOOHOM
JUTS OTIepaTopa MecCTe.

Buenpenne pazpaboTaHHON CHCTEMBI Ha NTHUICPEepMax, KUBOTHOBOTUCCKUX
MIPEINPUATHAX, THKYOaTOPHBIX W MAPHUKOBBIX XO3AHCTBAX, B XOJNOAMIBHBIX Xpa-
HUJIATIAX TUTOMOOBOITHBIX M MSCOMOJOYHBIX MPOMYKTOB, HA XpaHWJIHMIIAX 3epHA
1 APYTHX 00BEKTaX, HECOMHEHHO MPUBEAET K BHICOKON TEXHHUKO-DKOHOMHYECKOM
3¢ heKTHBHOCTH.
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KOMIIJIEKCHBIE 3AKPEIIUTEJIN 3ACOJIEHHBIX TIOYBOT'PYHTOB
B PEHIEHUH HEKOTOPBIX 9KOJTOI'MYECKHUX ITPOBJIEM APAJIA

A. ArzamxomkaeB, b. ’Kymabaes, I. CarrapoBa, M. AxmenoBa,
M. Xaamup3aeBa, A. AcaMaTIMHOB

HUnemumym Obwen u Heopeanuueckou Xumuu AH PY3, Tawxenm, Y30exkucman

B xomrutekce npo0OieM MeIMOpaTHBHOIO YIYYILISHHUS! COCTOSIHUS U 3aKperie-
HUS 3aCOJICHHBIX TOYBOTPYHTOB M IMOJBIKHBIX MECKOB ApalbCKOrO PEruoHa, a
TaKXKe YIy4IIEeHHUs] DKOJIOTHYECKOH OOCTaHOBKH, CBSI3aHHON C HEOOXOAMMOCTBHIO
IIPEAOTBPAIIECHHS BETPOBOM IPO3HHU, OJHO M3 BAXKHBIX MECT OTBOIMTCS MpoOiIeMe
3¢ PEKTUBHOTO MPUMEHEHHSI KOMITJICKCHBIX HEOPTaHWYECKUX U OPTaHUYECKUX JI0-
0aBOK, HaIPaBJICHHBIX Ha CO3/1aHKE IIPOYHOMN CTPYKTYPHON KOPKH Ha OBEPXHOCTH
MIOYBOIPYHTOB.

Jlnst 3aKpenuieHnst OYBOTPYHTOB U NIECKOB MPEJCTABISIOT HHTEPEC KOMOWHH-
POBaHHBIE JOOABKU U3 MUHEPATHLHOW M OPTAaHUYECKOW COCTABIISIONIMX. Tak, HaMu
PEKOMEH/IOBAHO UCIIOIb30BATh H3BECTKOBAHNE IPYHTOB COBMECTHO C J0OABIEHUEM
BBICOKOJICHTIEPCHOH 301TBI (3051a-yHOC ¢ anekrpodpmisTpoB [POC) u mocnenyro-
IIyI0 UX 00pab0TKy pacTBOPOM CBS3YIOIIETO MOBEPXHOCTHO-AaKTHBHOTO BEIIECTBA
— ITAB. B sToM KauecTBe ObUT UCIIOIB30BaH 0TX0A HamaHraHckoro 3aBojia HeTKa-
HBIX u3nenuit. Beioop [TAB st co3nanusi B cucTeMe HCKYCCTBEHHOM CTPYKTYPBI
B MPHCYTCTBUHU PA3HOTO KOJMYECTBA COJICH OCHOBBIBaJICSA Ha criocobHocTH ITAB
K B3aMMOJAEHCTBUIO M C KaTHOHAMH KaJbIMs M C aHHOHAMHM XJIOpA U CylIb(aToB
¢ 00pa30BaHNEM HOBBIX BBICOKOIMCIIEPCHBIX MPOIYKTOB, KOTOPbIE CIOCOOHBI 3a-
KPETUIATHCS Ha TIOBEPXHOCTH M CKIICUBATh YaCTHUIIBI 30JIbI M TIOYBOTPYHTA, 00pazys
MIPOYHYIO KOATYJISUOHHYIO CTPYKTYPY.

Bsenennem kommekcHo# no6asku 3oma+Ca(OH),+IIAB mpu He3HauuTeNb-
HBIX COZIEPKaHMIX COJEH B MECKe WJIM MTOYBOTPYHTE HA Psiny ¢ (HhopMUpOBaHHEM
BOJIOTIPOYHON CTPYKTYPBI IIPOYHOCTH MOBEPXHOCTU KOPKH MOCIIE BBICBIXAHUS CO-
crapisier 6,0 Kr/cM?, a yBemM4eHUe cofepkanust coneit 10 25-30 % cmocodcTByeT
YBEJIMUEHUIO IPOYHOCTH KOPKU B 4-5 pas.

Takum 06pa3zoMm, npeI0KEHHbIE KOMITO3UIIMH PEKOMEH/IYIOTCS K UCIIOIb30Ba-
HUIO JUIS 3aKPEIUICHUS 3aCOJICHHBIX TOYBOTPYHTOB U MECKOB B ApabCKOM PErHo-
He.
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CAMPUL ELECTROMAGNETIC SI ACIDUL ARAHIDONIC -
STIMULATORI COMPLEMENTARI AI REACTIILOR DE REZISTENTA,
CRESTERE SI DEZVOLTARE LA CULTURA CARTOFULUI

L.Ciubotaru*, V.Donescu?, Gh.Olteanu®, Olga Bleandura®

D*Universitatea Agrard de Stat din Moldova,
Y Institutul Cartofului, Brasov, Romdnia
Y Institutul Cartofului, Brasov, Romdnia

¥ Universitatea Agrara de Stat din Moldova

Lucrarea abordeaza studii privind:

a) evaluarea si optimizarea efectelor activarii in flux de cAmp electromagnetic
de frecventd joasa (factor fizic de natura neionizantd) a tuberculilor de samanta a
cartofului;

b) complementaritatea dintre factorul fizic de natura neionizanta — camp
electromagnetic de frecventa joasa — si acidul arahidonic — compus micromolecular
al acizilor grasi polinesaturati, remedii aplicate la ontogeneza cartofului in calitate
de stimulatori ai reactiilor de rezistenta, crestere si dezvoltare a plantelor.

Obiectivul cercetarilor este crearea de noi tehnologii efective pentru agricultura
ecologica si conventionald cu un randament economic sporit. Remediile propuse
spre experimentare sunt ecologice.

Initial, tuberculii sunt activati — pentru sporirea proceselor primare de
metabolism si de rezistentd - In campuri electromagnetice de frecventa joasa, iar
in vegetatie - cultura se trateaza cu preparat, substanta activa a caruia este acidul
arahidonic.

Efectele de stimulare a reactiilor de rezistenta, crestere si dezvoltare a plan-
telor s-au confirmat experimental. Sporul la productia cartofului a constituit va-
lori semnificative si foarte semnificative. Totodata, aceste valori sunt distinctive
sau semnificative fatd de sporurile la productie, obtinute prin utilizarea separata a
remediilor stimulatoare, propuse spre experimentare. Efectele stimularii reactiilor
de rezistenta sunt distinctive.

Utilizarea la ontogeneza cartofului a remediilor expuse au efecte de
complementaritate si contribuie la obtinerea de sporuri garantate la productii
conventionale sau ecologice .
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3KOJOT'MYECKHU BE3OIACHOE CPEJCTBO JIJIS1 BOPbBBI
C XJIOIIKOBOM COBKOM

Jlnna Enucoenkasn®, T.Hacrac, b.KoBanes, I.Pomka

Hccnedosamenvckuti Mnemumym 3awumer Pacmenuti, Kuwiunsy, Mondosa

B nmocnenane roapl Bece ocTpee CTaBUTCS BOIPOC 00 AKOJIOTU3AIMN CEITLCKOTO
xo3stiicTBa. Ha MeXIyHapomHOM pBIHKE BCE OOJBIIMM CIIPOCOM IIOJIB3YeTCs
Ononornueckn uucras npoaykuus. [losromy Oonbinol MHTEpec MpPENCTaBISIET
TTOVCK HOBBIX OMOJIOTHYECKUX CPEJCTB 3aIUTHI PACTEHUH OT BPEIUTEIICH.

B Monnose 3a nocnennue 4-5 1€t Ha caxapHOU KyKypy3e U Ha TOMarax pe3ko
BO3pOCia BPEIOHOCHOCTH XJIoNKoBoH coBkH (Heliothis armigera), kotopast panblie
CUNTAJIACh OTIACHBIM BPEANTENIEM TOJBKO B CTpaHaX BO3/IEIBIBAHHS XJIOMKA.

Boprba ¢ maHHBIM BpeauTeneM 3aTpyAHEHa H3-3a TOTO, YTO I'YCEHHUIIBI BEIyT
B OCHOBHOM CKPBITBIH 00pa3 KH3HH, II03TOMY 00paboTka XUMUYECKUMH Tpernapa-
TaMH He JaeT keiaaemoro sddekra. B cirydae cHIBHOTO 3apaskeHus Mojel JaH-
HBIM BpEIUTENEM, MOTEPU ypoxkass MoryT mnpessimarh 50-75%. Kpome npsimoro
TIOBPEX/ICHHST ypOXKasi, TYCEHHUIIBI KOCBEHHO CIIOCOOCTBYIOT pa3BHTHIO Oole3HEH
y pacTeHwuil.

V>ke HECKOJIbKO JECATHICTUH B CEIILCKOM XO3SHCTBE YCHENTHO MPUMEHSIOTCS
T10JIOBBIE (DEPOMOHBI M HAIIM MCCIICIOBAHMS OBIIM HANPaBJICHBl HA UCITBITAHUE 10~
JI0BOTO (hepOMOHa XJIOTIKOBOW COBKHM Ha TEPPUTOPUH MOIIIOBHI.

J11st 5TOTO HaMU OBLT MOJTYYEH HKCTPAKT U3 TTOJIOBBIX XKEJIE3 CAMOK XJIOMTKOBOM
COBKH TIPHPOIHON TOIMYJISALUK U TTPOaHAIN3NPOBAH METO/IOM KaIllMJUIIPHOW Ta30-
KHUJKOCTHOU Xpomatorpadun. B pesynprare 661 00HapyKEH OCHOBHON KOMITOHEHT
nosoBoro epomona - z-11:16Al u ciaexyromue MUHOpHBIE KOMITOHEHTHI: H:16 Al,
7-9:14 OH, z-9:14 Ac, z-9:16 Al u z-9:14 Al. FIX akTUBHOCTH OBLTa TIOATBEPKICHA
n OnekrpoanTeHHoTrpaduaeckum ananusoMm (DAID). Mcxons u3 pesynbraros, Imo-
JIy4eHHBIX MeTostoM DAI-TecTHpoBaHMs, HaMH OBIIIM COCTABJICHBI 4 BApHaHTa, HUC-
IIBITAHHBIX BIIOCJIC/ICTBUN B TIOJICBBIX YCJIOBHSIX. [IpOBEICHHBIC OIBITHI BBISIBUIIH,
yro coctaB z-11:16 Al + 2z-9:16 Al B coornomenun 90:10 obnagaer Hauboee
BBICOKOW aKTUBHOCTBIO, KOTOpasi B 6 pa3 MpeBbIlIaia aKTHBHOCTH CYIIIECTBYIOIIETO
CTaH/IapTHOTO (hepOMOHa.

[TomyueHHBII HAMHU COCTaB  ITOJIOBOTO (DEPOMOHA XJIOTIKOBOW COBKH JIaCT BO3-
MOXXHOCTh 00JIee TOUYHO TMPOTHO3MPOBATH ITOSBIICHUE BPEIUTENS Ha KYJIbTypax H
MIPUHUMATh COOTBETCTBYIOIME MEPHI 10 CHM)KCHHIO YHCICHHOCTH BPEIUTENS 110
opora SKOHOMUYECKOH BPETOHOCHOCTH (MACCOBBI OTJIOB CAMIIOB, BBIMYCK ITO-
JIe3HBIX 9HTOMO(DAroB miau 00paboTKa BUPYCHBIMH ITpenaparamu), 03 HaHeCEeHHs
yuiep6a arpoOHoIeHO3y U OKpYKafolIel cpe/ic B LIEJIOM.
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BIO-FERTILIZERS — AN IMPORTANT NITROGEN SOURCE FOR
SOWING VEGETABLES

L.Halmagean, Oana Brinzan

Faculty of Food Engineering, Tourism and Environmental Protection “Aurel Viai-
cu” University of Arad, Romania

Nitrogen, is a vital element for the plant growth, even though it is found in
abundance in the atmosphere (78%) it remains a limiting factor for the agricultural
production and to use of chemical fertilizers with nitrogen represent a major
costing element for the crops. In order to reduce the quantities of nitrogen based
chemical fertilizers as well as the environmental pollution the attention turned to
the processes of atmospheric nitrogen fixation which has a great importance and is
a viable alternative to supply the vegetables with this important element and which
will have later a benefic effects on the following cultures.

Among the alternative solutions to the chemical fertilizers in agriculture one can
find the bio-fertilizers, products based on the capacity of the soil bacteria to fixate,
by means of symbiosis, by association or freely, the nitrogen from the atmosphere
and to feed it to the plants in an accessible form, together with other bioactive
substances such as bio-hormones.

In order to study the process of biological fixation of the atmospheric nitrogen
by means of bio-fertilizer Biotrofin and under the influence of microelement
molybdenum in Arad agro ecological area (1997-2000), area characteristic for the
western side of the country, were carried out a range of researches on the sowing
garden bean cultures.

The bacterial product used to treat the bean seeds was Biotrofin (10 I/ha), product
that has two living components: a nitrogen fixating bacteria, that gets its nitrogen from
the atmosphere and a second bacteria, Bacillus megaterium, that dissolves the tri-
calcium phosphate rendering it accessible to the plants. Microelement molybdenum
was used by means of seed dusting (210 g sodium molybdate for the quantity used
to sow a hectare) and by culture sprinkling with 900 I solution/ha, the solution
having 210 g ammonium molybdate, during various stages of plant developing: at
15 cm height, at flowering, at pods formation and at beans formation.

The results obtained during the experimentation period show high yields
increases for the variants treated with Biotrofin and under the influence of
microelement molybdenum provided at pods forming stage.

The average of the morphological indexes of the plants reflect the results of the
seed yield per hectare.
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THE PROCESS OF BIOLOGICAL FIXATION OF ATMOSPHERIC
NITROGEN UNDER THE INFLUENCE OF FERTILIZERS WITH
MACRO AND MICROELEMENTS

L.Halmagean

Faculty of Food Engineering, Tourism and Environmental Protection “Aurel Viai-
cu” University of Arad, Romania

Developed countries with an intensive agriculture, use high quantities of chemical
fertilizers, especially ammonia based and thus cause the pollution of the environment
with nitrites and nitrates. The researchers tried to find alternative solutions for the use
of chemical fertilizers in agriculture, bio-fertilizers being one of them.

In order to study the process of biological fixation of the atmospheric nitrogen by
means of bio-fertilizers and on a base of fertilization with micro and macroelements
carried out at various stages of plant growing and by various means, in Arad agro
ecological area (1998-2001) were carried out a range of researches on the sowing
garden bean cultures.

The bacterial product used to treat the bean seeds was Biotrofin (101/ha),
product that has two living components: a nitrogen fixating bacteria, that gets its
nitrogen from the atmosphere and a second bacteria, Bacillus megaterium, that
dissolves the tri-calcium phosphate rendering it accessible to the plants. Phosphorus
and potassium fertilizers were applied in the autumn while the nitrogen and
microelements fertilizers were applied at sowing, at flower budding and on leafs.

The evolution of the symbiotic processes in bean plant phenology coming from
bacterized seeds in concordance with the micro and macroelements fertilizers was
studied during five distinct phases: vegetative phase, the appearance of the first
flowers, pods formation, beans formation and physiological maturity.

The results obtained during the entire research cycle recommend administrating
the micro and macroelements fertilizers on leafs the method having the same results
with the administration on the soil (nitrogen given at flower budding stage) and
sometimes even better results in spite of the 5-10 times less fertilizers on a Biotrofin
bacterization basis. The most economical results recommend the use of the follow-
ing doses per hectare: 7 kg N, 10 kg P,O,, 8 kg KO, 0,5 kg S, 0,006 kg Mo, 0,003
kg Co, 0,6 kg Bi, 0,3 kg Mn and 10 I Biotrofin.

The average of the morphological indexes of the plants show the importance of
the nitrogen applied on the leafs two times with a total dose of 7 kg active substance
per hectare compared with the one given on the soil. The values of these indexes
are high also for the variations where microelements were furthermore applied and
which caused the formation of a higher number of leafs and in consequence a more
intense pods growth and beans growth inside the pods.
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THE INFLUENCE OF NITROGEN FERTILIZERS ON THE
ATMOSPHERIC NITROGEN FIXATION PROCESSES FOR
VEGETABLES

L.Halmagean

Faculty of Food Engineering, Tourism and Environmental Protection “Aurel Viai-
cu” University of Arad, Romania

In order to reduce the quantities of chemical fertilizers based on nitrogen as
well as the environmental pollution, the attention was oriented to the atmospheric
nitrogen fixation processes which has a great importance and it is a viable alternative
to supply the vegetables with this important element and which will have a benefic
effects on the vegetable cultures.

In Arad agro-ecological area between 1997 and 2001 were conducted a range
of experiments on the garden sowing bean cultures. The doses of nitrogen fertilizers
ranged between 30 and 120 kg active substance per hectare.

The bacterial product used to treat the bean seeds was Biotrofin (10l/ha), product
that has two living components: a nitrogen fixating bacteria, that gets its nitrogen
from the atmosphere and a second bacteria, Bacillus megaterium, that dissolves the
tri-calcium phosphate rendering it accessible to the plants.

The experiment was carried out for 4 years and he had three different graduated
factors, organized in squares subdivided with three repetitions, variety Valja,
the surface of a square for the repetition being of 15 sq meters. The evaluation
of the results was performed by the method of variants analysis for multi-annual
experiments carried out in the same location.

The average maximal effect over the experimenting cycle (2,246 t/ha) of the
various applied doses of nitrogen fertilizers in correlation with the bacterization and
the controlled soil humidity corresponds to the N60 fertilization variant. The indexes
that contribute to the increase of the yield with the said amount at N60 correspond to
the bacterized seeds and mostly on irrigation conditions. At the average value of N30
the effects of nitrogen are increasing towards the maximum especially for the irrigated
cultures. The further increase of the nitrogen doses to 90 or 120 kg/ha causes a decrease
of the yield with an obvious contribution lack from the bacterization. The number
of nodosities determined, both total and active is increasing during vegetation, the
maximal value being at R4 stage (the beginning of pods forming). In R2 (vegetative
phase) the nodosities are found mostly on the main root while during the following
stages also on the secondary roots. According to the data nitrogen doses higher than
N60 break the photosynthetic processes being obvious the numerical decrease of the
nodosities as well as their weight and activeness.

The findings after the complex analysis of the three studied factors show the
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benefic effect of bacterization with Biotrofin (10 1/ha) on irrigation basis and a
moderate use of nitrogen fertilizers (30-60 kg/ha).

POLYAROMATIC HYDROCARBONS CONCENTRATION IN PEAT
FROM DIFFERENT PEATLANDS LOCATED IN SOUTHERN AND
SOUTH - WESTERN POLAND

Malgorzata Malawska, Aneta Ekonomiuk, B. Wilkomirski*

* Warsaw University, Department of Plant Systematics and Geography, Warsza-
wa, Poland

Peat samples were collected from four sites: Tatra Mountains, Orawa Basin,
Sudety Mountains and Silesian Lowland, which are situated in southern and
south — western Poland. Samples were collected at points selected on the basis of
geological documentation and from different depths in the stratigraphic profile of
each peat deposit. PAH content was determined using gas chromatography. The total
concentration of 16 anthropogenic PAHs was between 39 and 384 ng/g in all the
samples. An extremely high PAH concentration (3746 ng/g) was recorded in only
one peatland Lasowka. In some samples the perylene concentration largely exceeds
the total concentration of anthropogenic PAHs. The high content of perylene in
bottom layers could result from processes of perylene sorption from water during
peat-bog formation or from the biogenic formation of perylene.

Key words: peatlands, geochemistry, statistical analysis

O KOPPEJISINMOHHOM 3ABUCUMOCTH MEXKITY
ATPOXUMHUYECKUMHU U MUKPOBNOJTOT'MYECKUMHA
MHOKA3ATEJIAAMU TP BHECEHUU OPTAHOMMWHEPAJIBHBIX
VIOBPEHUM IO/ XJIOITYATHUK

Oubra MsaunHa

HUnemumym Obwen u Heopeanuueckou Xumuu AH PY3, Tawxenm, Y30exucman

B nanHO# pabore mpeacTaBieHO MCCIEIOBAaHNUEC 3aBUCHMOCTH IMOCTYIUICHHS
OCHOBHBIX TMHTAaTEIbHBIX IEMEHTOB B OPTraHbl XJIOMYAaTHUKA B PE3yNbTaTe MKU3-
HEZIEATENIBHOCTH arpOHOMMYECKH BaXKHBIX TPYII MUKPOOPTaHU3MOB B THITHYHOM
cepo3eMe IpH BHECEHHH OpraHOMHMHEpaJbHBIX yaoOpenuit (OMY), co3maHHBIX
Ha ocHoBe (ocdoputoB LlenTpansHbix KbI3bUTKYMOB 1 HaBo3a. M3yuanuch cie-
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nyrormue BapuanTtel: OMY- 10%, OMVY- 20%, nHaBo3 B kommdectBe 20,0 17/ ra
Ha ¢pone NPK, ammodoc n NK. Azorabie ymoOpenus Baocuau 200 kr/ra aszora
(ammmagnas cenutpa), hochopusie 140 xr/ra (pocdop nan B Buge OMY u ammo-
(oca), kaymiiaeie 60 kr/ra (KCl). CormacHo TaHHBIM KOPPEISIIMOHHOTO aHAJIH3a,
noctyruieHne aszora u dochopa B OpraHbl XJIOMIATHUKA CBSI3aHO C JCATEIb-
HOCTBIO Oanmmiul. Mexay TOoCTyIUIeHHeM a30Ta, Qocdopa B cTeO, CTBOPKU U
YHCIIEHHOCTBIO OAIMJUT YCTAHOBJIEHA BBICOKAs KOPPENSAIUOHHAS 3aBUCHMOCTh
(r=0,85). 3aBHCHMOCTh ObIJIa MEHEE TECHOH MEXIy 3THMH MHKPOOpPTaHH3MaMH
U TTOCTYIICHHEM a3oTa U (ochopa B JMCThS, CTBOPKH U BosiokHO (1=0,57, 0,55,
0,56 wm r= 047, 0,44, 0,73 coorBercTBeHHO). Ete Goiee BBICOKash KOppes-
[UOHHAS] 3aBUCUMOCTh, OTMEUCHHAsI MEX/Iy TIOCTYIICHUEM B OPraHbl XJIOMYaTHH-
Ka a3ota u ¢ocdopa U MPOIEHTHBIM coepxkanuem Oarwmi (r= 0,91, 0,99, 0,91,
0,89), CBUIETEILCTBYET O TOM, UTO B OPTaHbI XJIOMYATHUKA TIOCTYTIAeT B OCHOBHOM
MOYBEHHBII a30T MOCJe ero MUHepanu3anuu Oaruiamu. He yaanoch OTMETHTh
KOPPEISIIIMOHHOMN 3aBUCHMOCTH MEK/IY YMCICHHOCThIO aMMOHH(DUKATOPOB U I10-
CTYIICHWEM a30oTa U ¢ocdopa B opranbl xjomdarHuka. CymecTBEHHOE BIUSHUC
Ha MOCTYIUICHHE B OPraHbl XJIOMYATHUKA OKA3aJM aMHJIOJIUTHYCCKHE MUKPOOP-
ranu3mbl. KoadduueHT koppensiiun  Mex/Iy MOCTYIUIGHHeM a30Ta B JIMCTbS,
CTBOPKH, CTEOJIM M BOJIOKHO XJIOMMYATHUKA U 3TOH TPYIMIbI MUKPOOPIaHU3MOB
OBLI TOBOJIBHO BBEICOKMM M cocTaBui coorBercTBeHHo r= 0,82, 0,65, 0,70, 0,76.
Mexny nocrymienueM ¢Gocdopa B IMCThS U BOJOKHO XJIOMYATHAKA U YUCICHHOC-
THIO AMIJIOTUTHYCCKUX MHUKPOOPTAaHU3MOB  KOA(D(MUIIUEHT KOPPEISIIHH OB eIl
Boite (r= 0,92, 0,96). MoXxHO ¢ YBepEHHOCTBIO yTBEPXkIaTh, UYTO HACEIIIONTHE
[OYBY MHKPOOPTaHU3MbI OKa3bIBAIOT CYIIECTBEHHOE BIMSHUE HA TIOCTYIUICHUE TH-
TaTEJIbHBIX JIEMEHTOB B OPraHbl XJIOMYaTHHUKA.

BAKTEPUAJIBHOE YOBPEHUE N3 OBEJHEHHbBIX ®OC®OPUTOB
HOEHTPAJIBHBIX KbI3BIVIKYMOB U IINIOJOPOAMUE ITIOYB

O.Msuuna, Jl.Illepuazaposa, P.Kum, U.fIxkoBiaeBa, b.3akupos, b.bernos,
C.TagxueB, A.AueB

Hnemumym Obweit u Heopeanuuecxou Xumuu AH PY3, Tawxenm, Y3oexucman

Hawnbonee peaibHBIM CTIOCOOOM IepepadoTKK 00eTHEHHBIX (HOCcHOPHUTOB SBIIS-
€TCs1 BBIICITAaYNBAHUE UX ONPEACICHHBIMU IPYIIIIAMH MUKPOOPTaHU3MOB. B 1anHO
paboTe MpeCcTaBlIeHbI Pe3y/IbTaThl arpOXMMHUYECKUX U MUKPOOHOIOTHYECKIX UC-
CJIEIOBaHMM OaKTEepHALHBIX YIOOPEHHI, CO3JJaHHBIX Ha OCHOBE OemHBIX (ochopu-
ToB IlenTpanpHbX Kb3blIkyMoB 1 OakTepuit poaa Bradyrhizobium. Mccenosanmch
(hocdopHo-6akTepuanbhbie ynooperus (PBY) B sxuakoit u cyxoi popmax B cpaBHe-
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HUU ¢ GOCHOPHBIMH YITOOPSHUAMH, TaKXKe TIOTYISHHBIMU U3 OCTHBIX (OCHOPUTOB
(P 5, 11%) myrem wactranoro pasnoxenust Gpocpopuros ceproit kucnoroi (H,SO,)
(cynmepdocdar u momycyrnepdocdar) u cyrmepdocdar, moaydeHHBIM IO HOBOH TeX-
HoJoruy, u3 pochoputos ¢ conepxkanuem P . - 18,5% (cranpaprHbie yno0peHus).
B pesynbrare mpoBeIeHHBIX MCCIIEIOBAHNA YCTAHOBICHO CIIEIYIOIIee: HanOOobIIas
BBICOTa PACTEHHUI OTMeUeHa B BapuaHTe ¢ BHeceHneM DBY. Camoe OombIioe Koimu-
YEeCTBO CHMITOAMANBHBIX BETBEH, KOPOOOUEK, HAKOTUICHHE CYXOH MacChl JTHCTHEB U
cTeOeli Takke HaOIOMAIOCH B BapraHTe ¢ BHeceHneM PBY (xumkas hopma). bois-
1ee MOCTYIUICHHE a30Ta M Kallis B OPTaHbI XJIOMUaTHUKA (JIUCTHS, CTEOH, IIBETKH,
XJIOTIOK-CBIpell) oOHapyKeHO B BapuaHTe ¢ BHeceHueM @BY (kuakas ¢popma). ITo-
cTytuieHue ¢ocdopa B OpraHbl XJIOMIaTHUKA 3aBHUCENO OT (a3wl ero pa3sutws. O06-
parmaeT BHUMaHHUe Oolbliee moctymieHre (Gocdopa B MBETKH B (pa3e MBETESHUS B
BapuanTax ¢ ®BY. Ypoxaii XJorka-ceIpiia B BapuanTax ¢ BHeceHrneM OBY (okukast
(dopma) u cynepdocdara (KOHTPOIB) ObLT OTHOTO TIopsizka (42,9 n 42,2 r/pactenue).
YcTaHOBIICHO, YTO HA TIOCTYIICHUE MMUTATEIBHBIX JIEMEHTOB B OPTaHbI XJIOMIATHHU-
Ka Pa3BUTHE OIUTOTPOPOB M AMIIIOTUTHUECKIX MHUKPOOPTAHU3MOB CYIIIECTBEHHOTO
BIMSHUSI HE OKAa3aJio, TaK KaK BO BCEX HCCIICMOBAHHBIX BAapHAaHTAX YHCICHHOCTHh
X OblIa OHOTO MopsiaKka. Tem He MeHee npuMeHeHne PBY npuBeo kK CHIKEHUIO
YHCIEHHOCTH OIMTOHUTPO(MHUIOB, OaKTEpHil PaCTyIINX HAa MUHEPAIHHOM a30Te, TIPO-
LIEHTHOTO conepskanust Oaryut. Hano momarats, 94To (OpMHUpOBaHHE YPOXKash XJIOTI-
Ka-ChIPIIa MPOTEKAJIO 3a CYeT BHOCHMEBIX YIOOPEHHH | JIETKO pa3iaraeMoi (paxmmm
MTOYBEHHOTO a30Ta. [locTyrienne a30Ta 1 Kajus B OpraHbl XJIOMYaTHUKA Ha TIPSIMYTO
CBSI3aHO C JIESITEIFHOCTHIO aMMOHU(DHUITUPYIOIINX MUKPOOPTaHU3MOB.

EVALUAREA MOBILITATII METALELOR GRELE IN SOLURILE
SPECIFICE AREALELOR INVECINATE DEPOZITELOR DE STERIL
REZULTATE DIN PRELUCRAREA MINEREURILOR NEFEROASE

Margareta Nicolau, Marinela Petrescu, Adriana Cuciureanu, Georgiana
Vasile, R.Mitran

Institutul National de Cercetare-Dezvoltare pentru Ecologie Industriald — ECOI-
ND, Bucuresti, Romdnia

Organizate sub forma de halde sau iazuri de decantare, depozitele de steril s-au
constituit ca “puncte fierbinti” de poluare istorica cu metale grele a componentelor
de mediu sol si panza freatica din zonele invecinate.

Remanenta metalelor grele in solul, subsolul din arealele invecinate depozite-
lor de sterile, ca o prima componenta de mediu asupra careia s-a evidentiat efectul
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produs de depozitare a acestor deseuri, constituie o sursd permanenta de poluare in
zona, cu efect evolutiv asupra calitatii panzei freatice.

in lucrare sunt prezentate rezultatele experimentelor efectuate pe diferite tipuri de
soluri, in vederea cuantificarii fractiilor mobile a unor metale grele Pb, Zn, Cu, Cd.

Evaluarea mobilitatii s-a realizat tindnd cont de corelatia existenta intre tipurile
si structura solurilor din arealele analizate si caracteristicile specifice poluantilor
(metale grele).

Cuvinte cheie: mobilitate, metale grele, sol.

STUDY ON HEAVY METALS CONTAMINATIONS OF THE SOIL FROM
AN INDUSTRIALIZED AREA (ZLATNA, ROMANIA)

Maria Popa', Maria Jitaru' D. Popa’

L2 University "1 Decembrie 1918”, Alba Iulia
! University “Babes-Bolyai”, Cluj-Napoca, Romania

The ongoing degradation of the environment, and especially that of the soil and
air, by polluting agents coming from the industry of ferrous metals processing is a
problem of major interest for the areas exposed to such phenomena [1,2].

For the agricultural zone of the town of Zlatna, it is useful to know the
agrochemical characteristics of the soils, to establish with precision the degree of
pollution of the area and possible measurements which one can take for the reduction
in the effects of pollution or for the rehabilitation of the affected zones [3].

The test sample selection was carried out of four different sites from the area
of Zlatna noted TA1, TA2, TA3 and TA4, at different depths: 0-20 cm for the arable
grounds and grass, respectively 20-60 cm for the orchards and vines.

- d0-20 cm
20-40 cm
[0040-60 cm
Oniveau optimal

P, mglkg

TA1 TA2 TA3 TA4
sol/profondeur

Fig.1. Provisioning with phosphorus (P) of the studied soils related to the
drawing depth.
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The degree of provisioning with phosphorus of the soils of the area of Zlatna is
presented in figure 1. By comparing the values obtained according to the agrochemical
analysis carried out, on the maximum level of the literature of speciality (of 15 mg/
kg), one notes that the provisioning of the soils of the area studied with phosphorus
is well below this value (fig. 1).

The pollution of the soils of the area of Zlatna causes direct effects by the
contact between these pollutants and the vegetable matter, as of accumulations in
any vegetable matter which grows on these fields [4].

800
700
600
% 500

B0-20cm E 400 W 0-20cm

02040 cm H [020-40 cm

04060 cm 2 300 040-60 cm

Oniveau optimal 200 Oniveau optimal
100

TA1 TA2 TA3 TM

cupru, mglkg
s 8 8 8 § 8

soll profondeur soliprofondeur

Fig. 2. Level of Cu?* and Pb ?* concentration in the studied fields

Copper (fig. 2) is in considerable quantities in the taken samples of soil from the
fields TA1, TA2, TA3 and TA4.

The situation resembles that of copper, the contents in Pb2+ in the soil being
on the three levels of depth much above the maximum accepted concentration
(100 mg/kg).
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3KOJOTr M3ALIMS TPUEMOB BO3/IEJBIBAHUS O3UMOM
MHNITEHUIBI B JECOCTEIIN YKPANHBI

M. PacnytHuii, B. IlnanucuHiok

Kagpeopa Obweii Dxonozuu u Yemoiiuusozo Pazeumus, Hayuonanenuviii Aepap-
noltl Yuusepcumem Yxpaunvl, Kues, Yxpauna

O31Mas NIeHuIa IPUHAAIEKHT K YUCITY KYJIBTYpP, IPOAYKTUBHOCTH KOTOPBIX
B 3HAYUTEIBHOW Mepe 0OyCIIOBIMBACT CTAOMIBLHOCTH 3€PHOBOTO W IPOIOBOJIb-
CTBEHHOTO PbIHKA YKPaUHBI.

YcroituuBble ypoxkau 3TOH KylbTyphl BO3MOXKHBI IPU UCIOIB30BAHUH J0-
CTaTOYHO TMOKOH M aJanTHPOBAaHHON K KOHKPETHBIM MOYBEHHO-KIMMATHICCKUM
YCIIOBUSIM TEXHOJIOTUU BO3JENIBIBAHMS, KOTOpas MOApPa3yMEBAeT BHECEHHUE J0-
CTaTOYHO BBICOKMX HOPM arpOXMMHKATOB (MHHEPAJIBHBIX YIOOPEHUI M MEeCTH-
UIOB).

B ycnoBusix onelTHO# cTannuu HannoHanbHOro arpapHOTO yHUBEPCUTETA U
psina xo3siicTB JlecoctenHol u 10kHOM vactu [Tonecckol 30HBI YKpauHsbl mpo-
BOJMINCH MHOTOJIETHUE HCCIEA0BAaHUS MO ONPEIEIICHUIO CTEIEHH HEraTUBHOIO
BO3/ICHCTBHS Ha Onoc(epy BCEero KOMIUIEKCA arpOXMMUKATOB, KOTOPBIC HCIONb-
3yIOTCS IPU BBIPAIIMBAHUU 03MMOH MIIEHUIIBI X BO3MOXKHOCTENH MUHUMATH3aU1
TAKOTO BIIMSTHHSL.

Hamu pa3paboTanbl onTHMaibHbIE TTApaMETPBl HEKOTOPBIX THUIIOB TIOYB JUISI
JOCTHXKEHHS ypOKas 3allJIaHUPOBAHHOTO YPOBHS, a TAK)KE MIPUEMBI U METOJIbI J10-
CTHIKEHHUSI HEOOXOAMMOTO YPOBHSI C HCIOIB30BAHHEM XUMHUYCCKUX MEITHOPAHTOB,
OpPTaHUYECKHUX U MUHEPAIbHBIX yaoOpenuil. Takxke pa3paboTaHbl peKOMEHIAnN
10 U3MEHEHUIO IPUEMOB YXO0/1a 38 KyJIbTYPOH € HCIIOJIB30BAaHUEM YKOJIOTUYECKOTO
(akTOpa BpeMEeHN BO30OHOBIICHHUS BECCHHEH BEreTalli, KOTOPHII CyIeCTBEHHO
BAMseT Ha 2P (PEKTUBHOCTH MCITOIB30BAHUS a30Ta M3 IMOYBBI M MTOAKOPMOK, a TaK-
XKe rmecTunnaoB. Pazpaborana MaTeMaTHyeckast MOJICNIb 3aBUCUMOCTH KayecTBa
3epHa (conepxaHns Oenka) U 00ECIEeYeHHOCTH JIMCTHEB a30TOM B paHHHE IEpH-
oxnp! Bereraruu (I11-1V stam opranorenesa no Kynepman), 4ro nmosBounsier 6oee
3¢ PEKTUBHO UCIIONB30BATH A30THBIC YAOOPEHHS B MOAKOPMKAX U MPEAYIPEIUTh
MOoNalaHue HUTPATHOTO a30Ta B OKPYKAIOILYIO CPELYy.

Peanuzanus npeanoxkeHHON TEXHOIOTHH MO3BOJISIET MOBBICUTH YPOKAHHOCTD
o3uMoii mmennisl Ha 10-15%, TOBBICHTE coiepikanue OenKa B 3epHE U YIIyUIINTh
€ro aMHHOKHUCIJIOTHBIN COCTaB, YMEHBIINUTh KOJIOTUYECKYI0 Harpy3Ky Ha OKpyKa-
IOIYIO0 Cpely arpOXMMUKATOB M 3aTPaThl Ha BO3/IEJIBIBAHUE.
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AGRICULTURA ECOLOGICA iN MOLDOVA

V. Ungureanu

Universitatea Agrard de Stat din Moldova, Chiginau, Moldova

Agricultura ecologica (biologica, organica, biodinamicd) reprezintd o ramura a
agriculturii care asigura crearea unui agroecosistem echilibrat si durabil fara folosi-
rea Ingragamintelor minerale sintetice, a pesticidelor si stimulatorilor, ne admise de
standardele sistemului de certificare pentru intreg ciclul de obtinere, depozitare si
fabricare a produselor alimentare ecologice.

Conditiile pedogeografice a teritoriului RM permit de a obtine produse alimen-
tare ecologice cu urmatoarele caracteristici de calitate Tnaltd din punct de vedere:

a) Organoleptic (culoarea, aroma, gustul);

b) Igienic (lipsa microorganismelor patogene, cét si reziduurilor toxice, pri-
vind pesticidele, metalele grele etc.);

¢) Biologic (continutul de elemente nutritive, vitamine, enzime, zaharuri, sa-
ruri minerale, microelemente).

Particularitatile principale ale agriculturii sunt:

1. Protejarea indelungata a fertilitatii pentru sustinerea nivelului materiei or-
ganice (humusului), stimularea activitatii biologice ale solului i prudenta interven-
tiel mecanice;

2. Asigurarea indirecta a nutritiei plantelor prin consumul surselor de nutritie
relativ insolubile, care devin valabile prin actiunea microorganismelor solului;

3. Asigurarea culturilor agricole cu azot prin folosirea leguminoaselor si fi-
xarea biologica a azotului, cat si reciclarea efectiva a materialelor organice, inclusiv
resturile vegetale si gunoiul de grajd;

4. Combaterea buruienilor si daunatorilor se efectueaza, in primul rand, prin
asolament si prin diversitatea ingrasamintelor organice, cat si limitarea interventiei
termale, biologice si chimice;

5. Managementul extensiv a animalelor, restituirea deplind prin evolutia
adaptarii la mediu;

6. Agricultura ecologica diminueazd impactul asupra mediului si asigura
conservarea vietii In ecosistemele si habitatele naturale.

Perioada de tranzitie la agricultura ecologica este perioada intre inceputul fo-
losirii metodelor de crestere a productiei ecologice 1n Intreprinderea data si pana la
certificarea Intreprinderii 1n calitate de Intreprindere de agriculturd ecologica.

Principiile trecerii la perioada de tranzitie determinate de Federatia Internatio-
nald a migcarii pentru agricultura ecologica sunt urmatoarele:

a) Trecerea gospodariei la agricultura ecologica se infaptuieste treptat;
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b) Trecerea la productie ecologica in fitotehnie si zootehnie este conditionata
de perioada de tranzitie;

c) Trebuie elaborat un plan concret a perioadei de tranzitie, conform Standar-
delor agriculturii ecologice;

d) Gospodaria sau ferma trebuie sa fie inspectate pana la inceputul perioadei
de tranzitie. Inceputul acestei perioade se considera momentul implementarii pro-
gramului de tranzitie, care contine cerintele conform standardelor in gospodaria
intreaga sau ferma;

e) Materialul procurat din alte gospodarii trebuie sa fie aprobat de comisia de
certificare.

Fermierii trebuie sa aplice toate fortele privind ameliorarea sistemei ecologi-
ce, de aceea reorganizarea se Incepe de la mentalitatea gospodarului, apoi urmeaza
agricultura i mai ales solul. Pe baza agriculturii ecologice se formeaza individuali-
tatea agricola a intreprinderii. Agricultura ecologica se deosebeste prin: Necesitatea
colabordrii stranse intre lucratorii fermei; Cresterea §i intretinerea animalelor, cat
si modul pregatirii Tngrasamintelor organice; Construirea si respectarea strictd a
asolamentelor; Folosirea cu atentie a solului; Evidenta specificii localitatii concrete
si cerintelor privind lucratorii, animalele, plantele si solul.

Solurile favorabile pentru agricultura ecologica sunt: cernoziomurile podzolite
(luvice), cernoziomurile levigate (cambice), cernoziomurile tipice, cernoziomurile
obisnuite si carbonatice. Particularitatile principale sunt: grosimea solului fiziologic
utila (pana la roca maternd) > 70 cm, textura luto-argiloasa si lutoasa, continutul
humusului n sol > 3 %, gradul de tasare de la afdnat pana la slab tasat.

Campurile cu agricultura ecologica trebuie sa fie indepartate fata de campurile
cu agricultura traditionald ca sa fie exclusa posibilitatea poluarii acestor campuri.

ACUMULAREA METALELOR GRELE IN SOLURI POLUATE
ACCIDENTAL

V. Viman, L. Mihaly-Cozmuta, Anca Mihaly-Cozmuta, Gh.Vatca,
Camelia Varga, M. Lesan

North University of Baia Mare, Baia Mare, Romania

in zonele cu activitati miniere mediul poate fi poluat cu agenti care provin de
la urmatoarele surse:
° Minele din care se exploateaza minereuri;
Haldele de steril din apropierea minelor;
Uzinele de concentrare a minereurilor in componente utile;
Uzinele de prelucrare a concentratelor miniere;
Tazurile de decantare a apelor reziduale.
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in zona cercetati s-a analizat situatia poluarii solului in urma unui accident eco-
logic, produs prin ruperea digului unui iaz de decantare a apelor reziduale provenite
de la 0 uzina de extractie a aurului prin procedeul cianurarii.

Prin ruperea digului, apele reziduale i namolul solid s-au scurs peste solul din
apropiere §i apoi au ajuns intr-un rau. Solul din jurul iazului este poluat si prin antre-
narea pulberilor solide care contin Pb, Cu, Zn si depunerea acestora pe sol.

Astfel, solul din jurul iazului este poluat cu metale grele (Pb, Cu, Zn) si cianuri
alcaline utilizate in procesul de extractie a aurului. Pentru deteriorarea concentratiei
poluantilor s-au prelevat probe de la adancimi de Scm si 30cm din puncte situate la
diferite distante si pe directii diferite in vederea alcaturii unei harti a poluarii. Coor-
donatele punctelor de colectare a probelor au fost determinate cu un aparat G.P.S.

Concentratiile metalelor Pb, Cu, Zn au fost determinate prin metoda spectrome-
triei de emisie atomica in plasma cuplata inductiv (ICP-AES), iar concentratiile de
cianura prin metoda colorimetrica.

Concentratiile determinate experimental sunt, valoric, peste concentratiile ma-
xime admisibile in sol. Aceasta are efecte negative asupra plantelor, animalelor si
asupra oamenilor care consuma aceste produse. Aceste efecte se manifesta prin in-
cetinire in dezvoltarea organismului plantelor si animalelor, scaderea calitatii pro-
duselor agricole sau animaliere, iar in cazul omului prin frecventa mai mare a unor
boli respiratorii sau prin cresterea morbiditatii generale, in comparatie cu zonele
nepoluate sau putin poluate.

GEOCHEMICAL CHARACTERISTICS OF DIFFERENT PEATLANDS
LOCATED IN SOUTHERN AND SOUTH-WESTERN POLAND

Malgorzata Malawska, Aneta Ekonomiuk, B. Wilkomirski*

Warsaw University, Department of Plant Systematics and Geography,
Warszawa, Poland

The variation in geochemical properties along the depth gradient of selected
peat deposits located in southern and south-western Poland was investigated.
The objective of this study was an analysis of the similarity of peat deposits in
fens, transition and raised bogs that differed in geological origin, geomorphology,
hydrology and botanical composition. Samples were analysed for: degree rate of
peat, ash content, pH, Na, K, Mg, Ca, N and humic substances content. Cluster
analysis was used to compare the chemical variability of peat samples. It was shown
that the peat deposits presented high chemical differentiation even inside the same
botanical syntaxon (peat type). Therefore it seems, that the botanical classification of
peat deposits is not sufficient for specifying the conditions of peatland formation.

Key words: peatlands, geochemistry, classification
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MOHUTOPUHI' AKAPUDAYHBI ABJIOHEBOT'O CAJJIA "1

EE YYBCTBUTEJBHOCTHU K HECTUIIUJAM - IIYTh K

®OPMHUPOBAHUIO SKOJTOTMYECKH YCTOMYUBOT' O
AT'POIIEHO3A

B. CymenkoBa, E. Myntsn, E. Hopaoconoa, U. SI3ioBeuxuii

HUU 3awumer Pacmenuti Munucmepcmea Cenvcrozo Xossicmea u [Ipooogons-
cmeus Pecnyonuxu Monoosa, Kuuiurnes, Monoosa

CoBpeMeHHasl KOHLENIUs MHTEIPUPOBAHHON 3aIUTBI PACTEHUI CBSA3BIBAET
BOCIMHO PEIICHHE JKOJIOTHYECKUX M CEJILCKOXO3SHCTBEHHBIX MpoodieM. dopmu-
POBaHUE PE3UCTEHTHOCTU BPEIHBIX WIEHHUCTOHOTUX K HCHOIb3YEMbIM IIPOTUB HUX
HMHCEKTOAKapuIMJIaM - OHA U3 3HAUUMBIX MPUYHMH HOTEPH B CEIbCKOXO3SNCTBEH-
HOM IIPOU3BOJICTBE. YIIPaBIEHUE PE3UCTEHTHOCTBIO HACEKOMBIX U KIIEIIEH ¢ LIETbI0
3aMEAJICHHS €€ PA3BUTHUSA - BaJKHBI KOMIIOHEHT T€XHOJIOIMH IMPUMEHEHUS NHCEK-
TOAKapUIMI0B. HeoOX0qMMBIM 3TAIloM TaKoTO YIIPaBICHHS SIBISCTCS MOHUTOPHHT
COCTOSIHUSI MOIYJISLIMNA KOMITIEKCa BPEAUTENEH U X ECTECTBEHHBIX BPAroB M0 Npu-
3HaKy yCTOMYMBOCTH K ECTULIUAAM Pa3IUYHbIX Ki1accoB. COBpeMEHHas CTpaTerus
60pBOBI ¢ (HhOPMUPOBAHMEM PE3UCTEHTHBIX TOMY/ISIINI BPETHBIX YJICHUCTOHOTHX
MIPEATIoIaraeT Kak MO>KHO OoJjiee JUITEIbHOE ero 3aMeVICHNE U TIPE0TBPaICHHUE.
Pemenne nepeuncieHHBIX 33/1a4 0COOCHHO aKTyaJIbHO B MHTEHCHBHBIX arpoIeHO-
3ax, B TOM YHCJIE IPH SKOHOMHYECKH 11e71eCO00pPa3HOM KyJIBTHUBHPOBAHNH SOJIOHH.

Slononnas tonoxopka Cydia pomonella L. - Hanbonee onacHbI W IHUPOKO
pacIiocTpaHeHHBIH BpeIUTeINb SI0JIOHN, TPYIIN U Tpenkoro opexa. [lomymsinnu a1o-
IO BPEIUTENs BO BCEM MUPE IO HACTOSILETO0 BPEMEHHU YINPABISIOTCS MPEUMYyILe-
CTBEHHO NpHMEHeHHeM Qocdopopranndeckux nHcektuimaoB (PON). Ho yxe B
60 - 70 —e TO1bI BO MHOTHX CTpaHax ObUIO OTMEUEHO (POPMHUPOBAHHE YCTOHUMBBIX K
OOU mnomryrsiuii sIOIOHHOH TUIOA0KOPKU 1 CHIDKeHNE 3P ()EKTHBHOCTH 3aIIUTHBIX
MEpOIpUSATHH, MPOBOIUMBIX C UX MCHoNb30BaHNeM. [Ipoanenue cpoka addexTus-
HOTO HMCIOJIb30BAHUS 3TOW I'PYNITEI HHCEKTOAKApUIINAOB B SIOIOHEBOM CaJLy 110 Ha-
CTOSIIETO BPEMEHHU CTAJI0 BOBMOKHBIM B OCHOBHOM OJ1arofiapst yCHIIMSIM YUEHBIX,
pa3paboTaBIINM 1 TIPOIODKAIOIINX COBEPIICHCTBOBATH METOIOJIOTUIO KOHTPOIIS U
C/IEPXKMBAHMS PE3UCTEHTHOCTH SOIOHHOM Tu1ogokopku K POU.

Hawmu ucnbiTanbl 2 METOAUKH TOKCUKOJIOTHYECKOTO MOHUTOPUHIA PE3UCTEHT-
HOCTH CaJIOBBIX ITOITYJISIIUH sI0IOHHOI TI10/10%K0pKH K PO KOHTaKTHOTO MEXaHM3-
Ma JISHCTBHUSAMH, OTIMYAIONINECS] CIOCO00M cOOpa HACEKOMBIX ISl TECTHPOBAHUSL.
C ux moMouIplo B Te4eHUE 2 JIET NPOBEJEH MOHUTOPHHT U BBHINOJIHEHA CPaBHU-
TeJbHAs OIleHKa PE3UCTEHTHOCTH K mperaparaM Fufanon m Dursban momyssimii
TUTOJJO’KOPKH M3 TpeX sOJOHEBBIX CAJI0B, IMOJABEpPTaBIINXCS B mocieanue 5 — 10
JeT paznuuHoMy Boszeiicteuio @OU. PesynbraTsl Hccae 0BaHUM peaonaraeTces
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HCIIOIB30BaTh IS 00CICI0BAHUS U KApPTHPOBAHUS I10 MIPHU3HAKY PE3UCTEHTHOCTH
kK ®OU BpemHBIX WICHUCTOHOTHX SIOJIOHEBBIX camoB PecmyOmmkm Mommosa. D10
OyZIeT CrI0COOCTBOBAThH PaIMOHATHFHOMY MCTIONB30BaHMI0 0osee 300 T BBICOKOTOK-
CHYHBIX XMMHUYECKUX BEIICCTB €KETOIHO M MUHUMHU3AIINH 3arPS3HEHUM OT X BHE-
CCHMSI B OKPYIKAIOIIYIO CPE.LY

THE IMPROVING OF SOME HORTICULTURAL CHEMICAL
PROPERTIES BY TREATMENT WITH AMMONIUM MALEATE-VINYL
ACETATE COPOLYMER

Gabrielle C. Chitanu, F. Filipov, O. Tomita, Irina Popescu, Dana M. Suflet

“Petru Poni” Institute of Macromolecular Chemistry, lasi, Romania

Growing plants in greenhouses and pots requires special soil material. The
accumulation of high content of soluble salts also restricts the plants growth due to
direct ion toxicity (e.g. sodium, chloride, borate, etc.), ionic imbalance of the plants
and decreasing of the water availability (physiological drought). The plant growth
rate is influenced by the effect of salts on leaf area per plant, on leaf thickness,
on daily increment in thickness and area of primary leaves, on the changes in the
amount of vascular tissue into stem and other effects. In order to improve physical
and chemical properties of horticultural substrata we set up some experiment in
which a copolymer of maleic anhydride with vinyl acetate (AM-VA) in form of
ammonium salt was used as additive.

In our work the main organic components of horticultural substrata —fibrous peat
and old manure were wetted with aqueous AM-VA polymer solution or water. After
48 hours we determined the content of soluble salts, the nitrate and ammonium ions.

The content of water soluble substances in the extract obtained from old
manure treated with polymer solution decreased with 98-118 mg/100g wetted
component compared to the control variant. The water-soluble substances in the
extract obtained from fibrous peat treated with polymer solutions slightly increased
with 3-31 mg/100g wetted component compared to the control variant. The content
of the ammonium ion increased in all variants treated with polymer solution.
This behaviour was expected taking into account the chemical structure of the
copolymer.
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EXTENT OF HEAVY METAL CONTAMINATION OF SOIL AND PLANTS
NEAR AN ABANDONED COPPER MINE IN NORTH WESTERN
CYPRUS

Hiiseyin Ozkeser’, Mehmet Garip

Department of Chemistry, Eastern Mediterranean University, Farmagusta,
Northern Cyprus

A study was conducted to investigate the extent of heavy metal contamination
of soil and citrus trees in the vicinity of the abandoned copper mine around Xeros-
Lefka region in North-western Cyprus. Representative samples of soil and plant
parts (leaf and fruit) were collected from three selected sites situated around the
tailing-ponds, the Xeros water reservoir, and Lefke European University. The
pseudo-total concentrations of Cu, xx, xx and Zn were determied in these samples.
The concentrations of some heavy metals ranged from “background” levels to
levels in excess of tolerable limits in agricultural soils. The concentration of total Cu
decreased with increasing distance from the tailing pond points of the abandoned
copper mine. Cu and Zn showed highly significant (p < 0.01) positive correlations
with their total and DTPA-extractable contents in soils. The concentrations of Cu
were also higher in the vegetation samples of tailing ponds site and the content of
Cu (1345 mg kg™") in grass (in foliage of citrus plants) samples exceeded the toxic
limit. In correlation matrix, plant concentrations of Cu, and Zn were significantly
correlated with their total and extractable contents in soils.

Keywords: North-western Cyprus, contamination, pollution, copper mine,
heavy metals, soils, citrus trees.

THE ECOLOGICAL HERBICIDES IN DURABLE AGRICULTURE

Gh. Susu

Agriculture State University, Chisinau, Moldova

The experimental data for 44 years (1960-2004) in Herbology field (the weeds
and fighting against methods) confirmed the fact, that the most efficient method of
fighting against weeds is the incorporated one at a high level of complexity. The high
incorporated method includes firstly the correct and hollistic selection of plenty of
organizing methods (in different agrorphytocenoze standing out the dominant and
very dangerous species for respective agricultural crops) and nonchemical (genetics,
biology, physics, mechanics, agrofitocenologic or agrotehnical) plus the chemical
one with micro-dozes of herbicides only on the focuses of weeds.
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Two models of thinking are well-known now concerning the checking of weeds
in the limits of biological thresholds of damages:

- the american model, which considers that the herbicides are the main actors
of this control in the incorporated system from Durable Agriculture, which doesn’t
reject the correct using of micro-dozes of herbicides with a high ecological medical-
biological security;

- the european model allots a bigger importance to the allophatic phenomenon
and other alternative variants of control, which is widely practiced in Ecological
Agriculture.

From the legislative point of view the ecological agriculture is a model of
production based on laws which now forbids the using of chemical products of
synthesis. Although Europe criticizes much the herbicides and other pesticides
nevertheless it was taken the decision that without herbicides “... it can’t be yet”.

The polyfactorial experimental data for 22 years (1969-1991)show us that in
the modern technology with applying of micro dozes of ecological herbicides it was
obtained a supplement of maize (2.5g/ha) on the unirrigated fields and 4.9 g/ha on
irrigated ones which was statistically confirmed.

The ecological herbicides are the modern ones which were strictly selected for
more that 100 years, approved by the Health Ministry, Ecology, Agriculture and
food Industry of Republic of Moldova, which is used in micro-dozes only on the
weeds focuses from fields and have a high herbicidal effect on weeds, but don’t
harm the plants in the function of individual sensibility of grounds and cultivated
hybrids (homologate in RM) aren’t accumulated in agricultural products or are
temporarily retained in unessential quantities in the limit of allowed ones by the
Health Ministry don’t present immediately and long danger for the people’s, animals
health and other alive organisms and also don’t affect immediately and for a long
time the environment.

These herbicides are natural ones, obtained from different plants or even
synthetic herbicides which have a medical-biological security, ecological and high
exotoxicological.

OPPORTUNITIES FOR THE DEVELOPMENT OF ECOLOGICAL
HORTICULTURE IN REP. OF MOLDOVA.

M.Rapchea, I.Donica, M.Pyntea, S.Gritscan
Research Institute for Horticulture, Chisinau, Moldova
Moldova is an agricultural country. National development plan is oriented
to sustainable agriculture. Horticulture, and especially fiuit trees growing, is a
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traditional and one of the major sectors of the Moldavian agriculture. In the present
situation hazardous effects of agricultural chemicals are well known and much is
said and done in favour of less chemicals and chemical-free agriculture at farm
level, especially at micro-rural farm plots adjacent to farmers’ houses. The world is
changing and adapting to organic farming very fast. Unfortunately, lots of people
in Moldova do suffer from the lack of information in the ways of switching their
home garden plots to organic practices completely. Thereupon it is recognised:
-Non comparability of organic fruit products;-Limits of natural resources of the
Republic of Moldova; -Increase of the dependence on natural factors during climatic
changes in the varied local relief types. Therefore development and dissemination
of the ways of organic management on micro-rural farms in fruit growing areas
are indispensable. Organisation of the national fruit growing sector for organic
system of agricultural production is one of the most important steps. Promotion
of the knowledge, new cultural technologies for fruit trees species and varieties,
international standards for organic fruit trees and fruit production. Creation of one
permanent national demonstrational sector/plot of organic fruit growing is possible
on the basis of related activities of R.I.LH. R. M. In the institute there were created
more than 120 varieties and hybrids of 12 fruit trees species with high adaptable
potential to local pedo-ecological conditions. A lot of them are characterized by
good resistance or tolerance to the most dangerous specific pests.

Via implementation of the organic management in fruits and fruit trees growing
farming it is possible to modernise the mentality of farmers as well as all population
referring to the education of ecological attitude, protection of the environment, to
improve the human health and conserve biodiversity. On the basis of permanent
demonstrational sector it is possible to convince the country farmers to start the
parallel horticultural production (conventional and organic) as well as only organic.
Creation and introduction, evaluation, as well as promotion of the new cultivars
for organic fruit production and of the elaboration of the specific technological
sequences for organic fruit production in the pedo-ecological conditions of Rep. of
Moldova are necessary for ascertaining the sustainability of moldavian agriculture.

ACCELERATED SOLVENT EXTRACTION AS AN ALTERNATIVE
TECHNIQUE FOR THE CHLORINATED PESTICIDES EXTRACTION
FROM CONTAMINATED SOIL

0. Cadocinicov

Institute of Geophysics and Geology, A.S.M., Chisinau, Moldova

Extraction efficiency of the chlorinated pesticides from contaminated soil was the
aim of the experiment. DDE was used as a soil contaminant. For more precise tracing
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of the contaminant mix of “cold” and “hot” (“labeled” C14) DDE was used. Studied
soil had the following properties: moisture level — 4%, sand content — 28.9%, silt
content— 47.1%, clay content — 24%, total carbon content — 3.5%, inorganic carbon
— 0%, organic carbon content — 3.4%, pH — 6.7. Contamination level of the soil was
equal 0.5 pg/g. For each sample 10 g of soil was used. The soil was contaminated
using dropwise method. Accelerated solvent extraction using ASE300 apparatus
from Dionex company was chosen as the principal extraction method. The operating
conditions of the ASE300 were: 1) eluting solvent — acetone 2) flush volume — 80%
3) heating time — 5 min 4) static extraction time — 5 min 5) temperature — 100°C
6) pressure — 1500 psi 7) purge gas — nitrogen 8) purge time — 60 sec. 9) number
of cycles - 2. Determination of DDE in acetone solution was fulfilled with Liquid
Scintillation Counter (Tri-Carb model). As a result, optional conditions for DDE
extraction from contaminated soil were found during experiment. It was proved that
the abovementioned operating conditions allow to extract about 93% of applied
contaminant from soil. So, accelerated solvent extraction is suitable to be used as an
alternative extraction method for determination of the chlorinated pesticides in soil.

ORGANIC FARMING IN THE CONTEXT OF SUSTAINABLE
DEVELOPMENT

M. Kobets

Ipoexm I[TPOOH «Aepapnas nonumuxa 0ns pazeumus yenogewecmeay, Kiev,
Ukraine

The article analyzes the role and place of organic farming in achievement of
the main goals within the sustainable development concept. It discusses ecological,
social, and economic advantages of introduction of organic farming and provides
information about its expansion in the EU countries. The article contains data on
experience and problems pertinent to introduction of organic farming in Ukraine
and suggests the plan of actions for the near future aimed at further ecologization of
agricultural production.

THE EFFECTS OF SOIL MANAGEMENT ON SIZE AND DIVERSITY OF
SOIL MICROBIAL COMMUNITIES

M. R. Asghari Pour, Sh. Riahinia, A. Koocheki
Ferdowsi University, Mashhad, Iran

The understanding of the main factors influencing microbial diversity in soils is
necessary to predict the effects of current land use trends on diversity. In this study
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the effects of soil management (high and low input systems and pasture) on microbial
biomass and diversity was investigated. Respiration responses to the specific substrate
were used to measure soil microbial diversity. Catabolic evenness and richness of
microorganisms as a measure of soil microbial diversity was measured. In this case,
richness is the number of substrate used by the heterotrophic community, whereas
heterotrophic evenness is the variability of substrate use, across the substrate tested.
In comparison with agricultural systems, native pasture resulted in an increase in
organic matter and microbial biomass. However, in this three soil managements, in
high input systems basal respiration was higher than under other soil managements,
suggesting the presence of a small but highly metabolically active micro floral
community. Analysis of catabolic response profiles demonstrated that there were
large differences in the catabolic capability of the soil microbial communities under
different soil management type. Values for Shanon’s and simpson’s diversity indices
indicated that greatest catabolic existed under native grassland and least diversity
under high input systems. This was attributed to broad range of organic pool in
pasture. It was concluded that soil management has a substantial effects on the
size, activity and diversity of the soil microbial community and that these changes
could be broadly related to changes in soil organic matter content. Although the
implications of losses of microbial diversity are unknown, but diversity may results
more resilient to stresses or disturbances.

EVALUAREA MOBILITATII METALELOR GRELE IN SOLURILE
SPECIFICE AREALELOR INVECINATE DEPOZITELOR DE STERIL
REZULTATE DIN PRELUCRAREA MINEREURILOR NEFEROASE

Petrescu Marinela, Cuciureanu Adriana, Vasile Georgiana, Mitran Radu

Institutul National de Cercetare-Dezvoltare pentru Ecologie Industriald,
Bucuresti, Romdnia

Organizate sub forma de halde sau iazuri de decantare, depozitele de steril s-au
constituit ca “puncte fierbinti” de poluare istorica cu metale grele a componentelor
de mediu sol si panza freatica din zonele invecinate.

Remanenta metalelor grele in solul, subsolul din arealele invecinate depozitelor
de steril, ca o prima componenta de mediu asupra careia s-a evidentiat efectul produs
de depozitarea acestor deseuri, constituie o sursa permanenta de poluare in zona, cu
efect evolutiv asupra calitatii panzei freatice.

in lucrare sunt prezentate rezultatele experimentelor efectuate pe diferite tipuri
de soluri, in vederea cuantificarii fractiilor mobile a unor metale grele Pb, Zn, Cu,
Cd.
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Evaluarea mobilitatii s-a realizat tindnd cont de corelatia existenta intre tipurile
si structura solurilor din arealele analizate si caracteristicile specifice poluantilor
(metale grele).

Key words: mobilitate, metale grele, sol
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AVANTAJELE SI NEAJUNSURILE
LA MANAGEMENTUL NUTRIENTILOR AZOTICI

A.Donos
LC.S. pentru Pedologie si Agrochimie ,, Nicolae Dimo”, Chisinau, Moldova

Azotul din grupa elementelor biofile este unul din cel mai principal, dat fiind,
ca el este partea componenta si indisolubild a aminoacizilor, acizilor nucleotidici
din fiecare celula vie si agentul de baza a albuminelor, hidrocarburilor, glutenului,
grasimilor, enzimelor, vitaminelor §i altor compusi organogeni. Aceste substante
importante se acumuleaza in boabe, seminte, nuci, fructe, struguri, legume, radacini
comestibile si alte produse agricole. Din punct de vedere biologic §i agronomic
azotul din sol este pretuit mai scump decat orice metal nobil.

Solurile arabile ale Moldovei in decurs de multe milenii au acumulat in stratul
superior surse imense de azot total. Asa ca numai 1n stratul de 0,5 m se contine de
la 5 pana la 15 si mai multe t/ha de azot total, care la 95-98% se afla intr-o stare
organicd aproape neaccesibild de plante. Plantele prefera pentru nutritie formele
minerale de azot (N-NO, si N-NH,), care in sol se formeaza in cantitati insuficiente
pentru obtinerea recoltelor inalte de culturi agricole.

S-a stabilit, ca din 0,5% de humus se mineralizeaza in perioada de vegetatie
a culturilor 12-18 kg/ha de azot mineral, din care numai 60-80% este folosit de
plante. Aceastd cantitate este insuficientd pentru obtinerea recoltelor de 45-55
unitati cerealiere. Pentru a obtine asa recolte, agricultorii sunt nevoiti sa efectueze
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diferite masuri agrotehnice de lunga durata pentru crearea 1n sol a unui regim optim
de azot nutritiv.

in managementul de masuri complexe privind reglarea regimului nutritiv de
azot din fiecare sola se include: utilizarea nvelisului de sol in agricultura dupa un
sistem stiintific argumentat de rotatie a culturilor Tn asolamente antierozionale in
functie de landsaft, zona agroclimaterica, tip si subtip de sol, proprietati fiziologice
ale diferitor culturi, soiuri si hibrizi; cota culturilor leguminoase in asolament
constituie 15-30%, inclusiv culturi anuale 8-10% si ierburi perene 10-15%; sistemele
de fertilizare a culturilor se bazeaza pe rezultatele cercetarilor agrochimice de baza
a fiecarei sole, unde raportul de compensare a azotului cu ingrasaminte locale,
azotfixare biologica si Ingrasaminte chimice este de 3:1; utilizarea Ingrasamintelor
azotate industriale se efectueaza in baza diagnozei operative complexe ,,sol-planta”
si recomandarilor Tn vigoare.

Acest management a nutrientilor azotici contribuie la folosirea rationald a
ingrasamintelor, ridica valoarea recoltelor de calitate suficienta, conserveaza
fertilitatea solului si creeaza un bilant echilibrat al azotului, fara sa aduca daune
mediului ambiant.

HE®TE3ATI'PA3HEHHASA MOYBA U OCOBEHHOCTU EE OYUCTKHU

K. I'acanos, ®. Aday/iaes, @. JIarudos

Cneyuanvnoe Koncmpyxmopcroe Texnonocuuecxoe bropo no Komnaexcrnou Iepe-
pabomre Munepanvnoco Coipvs HAH Azepbaiiooncana, baxy, Azepbaiioscan

B 3aBHCHMOCTH OT COCTOSIHHS ITOYBBI HA MOMEHT He(hTe3arps3HeHHS (YBIIaXK-
HEHHOCTb, TIOPUCTOCTH, TEMIIEpaTypa | T. JI.) HE(PTh IIPH 3aJIIIOBOM BBIOPOCE IPOHH-
KaeT B IIOYBEHHBII MPO(UITh, B3aUMOACHUCTBYS ¢ KOMIOHEHTaMHU TOYBHI. [Ipu sTOM
II0]] IEHCTBUEM CHJI TPaBUTALINH, KAIMJUIPHBIX M COPOIIOHHBIX, C ydacTHeM (PIyK-
Tyaryid ypoBHS BOJIbI, HE(TH MPOHUKAET B CBOOOMHBIN 00bheM TOp, 0OBOITAKUBACT
MHUKpOArperaThbl, arperartsl U MOBEPXHOCTHBIE MUKPOYACTHUIIH, IPOHUKAS BHYTPH
MTOCIITHUX, TIEPEABHUTASCH TT0 KaFJUIAPHBIM TIOpaM. B ¢BS3H ¢ H3II0KEHHBIM, d(-
(heKTUBHOCTh W3BICUCHHUA HE(PTH W3 HEPTE3arpsS3HEHHBIX CBSI3HBIX TIIHMHUCTHIX
MOoYB (CYTIIMHKY ¥ TJIMHBI) SBISCTCS MPAMOHW (QYHKIMEH METOHOB CIEIHaIbHOTO
BO3/ICHCTBYS HA TIOYBY, T. K. OOJBITMHCTBO YACTHII CyTITHHUCTHIX ¥ TIIMHUCTHIX ITOYB
COEIMHEHO MEXTy OO0 B MPONMUTAHHBIE HE(PTHIO arperaThl pa3IUIHON BOJIOCTOMN-
KOCTH ¥ MEXaHHYECKOH MPOYHOCTH. PazpaboTka METONOB CIEITUALHOTO BO3JICH-
CTBUSI Ha He(yTe3arps3HEHHYIO MOUBY SIBJISIETCS LIEJIbI0 HACTOSIIIEH padoThl, HAIpaB-
JICHHOW Ha 00ECIICYCHUE YCIIOBUI 0O0JIee MOTHOTO MUCIICPIUPOBAHUS MPOMUTAHHBIX
HE(THIO MEXaHWYECKUX (PpaKIuii ¢ MAKCHMAIIBHBIM BBIXOJIOM KOJUIOMIHBIX U TpPe]i-
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KOJUTOMAHBIX YacTHUIl M Ha 0OECIIeUeHNE OPTaHNIECKOMY PaCTBOPHUTEIIO B MpOIECCE
SKCTPAKIMK HEQTH peau3aliy ero MaKCHMaIbHOM PacTBOPSIOIIEH CIIOCOOHOCTH U
CBOOOIHOTO JIOCTYIa K He(Te3arps3HUTENI0, HAXOAAMIEMYCsl B TPYIHOIOCTYITHBIX
JUIsL HeTo MecTax mouBbl. HedresarpssHenHast ousa, BEIOpaHHas M3 MECT 3aJiera-
HUS, JI0OCTaBIAETCS K MepepaboTKe ¢ IEIbI0 €€ OYUCTKU B BH/CE MOIUAUCIICPCHOMN
Macchl, Kakaas MUHEpalbHas 9acTHIla KOTOPOH KOaryJIsIHOHHO CTPYKTypHpOBaHA
B nponUTaHHble HeThio arperarsl. Ha crenenp u3BineueHnst He)Th OKa3bIBaeT BITH-
SIHUE Ka4eCTBEHHBIH COCTaB IOYBBI - €€ JMCIEPCHOCTh WM CyMMapHasi BEMYMHA
MTOBEPXHOCTH YacTHIl. D(H(HEKTUBHOCTH OUMCTKN He(hTe3arpsi3HEHHOH TIOUBHI OT He(h-
TH OPTaHWYECKUM PACTBOPUTEIIEM JIOJDKHA BO3PACTaTh C YBEIHUCHHUEM AWCIIEPCHO-
CTH YacTHII, YTO MOXKET OBITh JJOCTUTHYTO JUCIICPTUPOBAHUEM, pa3pyIlICHUEM BCEX
arperatoB. MeTozbl pa3pylLIeHUs arperaro, UCHONb3yEeMbIE TP MOATOTOBKE MOUYBEI
K TPaHyJIOMETPUIECKOMY aHAJIN3Y, OITMCAHBI U JOCTATOYHO H3ydeHbl. OHaKo, B pac-
CMaTpHUBAEMOM CIIydae OYMCTKU He(Te3arps3HEHHO! TT0YBbI HapaOOTaHHbIE M3BECT-
HBIE TIPUEMBI, UCTIONb3YyeMbIe MPH T'PaHYIOMETPUUECKOM aHAIN3€ YHCTOM IMOYBHI,
He MOTyT OBITh MCHOJIB30BaHBI O€3 ydeTa 0COOCHHOCTEH, CBSI3AHHBIX C pa3InIneM
B TIPUPOJIC HCTONBb3yeMbIX 00beKTOB. HedyresarpsisHenHas mo4usa, B OTIMYHE OT YHC-
TOH TUAPOGHUIBHOMN MTOYBBI, SIBJSIETCS CUIIBHO THAPO(GOOU3MPOBAHHON U COCTABIICHA
13 TIPONHUTAaHHBIX He(THIO arperatoB. [TocieHee 0OCTOSTENBCTBO AUKTYET HCIIONb-
30BaHHE CTICIMAIIBHBIX METOJIOB TIPH OYHMCTKE TIOYBHI OT HedTezarpssHenHui. [Ipo-
BEJICHHBIE SKCIIEPHIMEHTHI ITOKa3aJIH, 4TO HanOoJee OIaronpusiTHBIM SIBISETCS METOJL
BO3/ICHCTBHS Ha TTOYBY, COBMEIIAIONINI B ceOe OJHOBPEMEHHO H3BICUCHHE HE(DTH
pacTBOpHTENIeM, pa3pyLICHUE arperartoB M MOBBIIICHHE THIPO(GUILHOCTH YaCTHIL
TIOYBBI TSI TTPETYTIPEKACHNS KOaJICCHICHIINN M3BICUCHHON He(TH K NX MOBEPXHOC-
TH. B OCHOBY pa3paboTaHHOrO MeTo/a 3aJIOKEHBI 3aKOHOMEPHOCTH XUMHUYECKOTO
1 MEXaHMYECKOTO JTUCIICPTUPOBAHUS arperatoB. PaccMoOTpeHHBIC 3/1eCh HEKOTOPEIE
0COOEHHOCTH OYMCTKH He(Te3arpss3HEHHOW MOYBbI OBUTH 3aJI0KEHBI B OCHOBY pa3pa-
OoTaHHOI TexHOTOTHH, ITpoTecTpoBanHoM [Tporpammoii TACIS B paMkax mpoekra
Ne EAZ 9801.

RESISTANCE OF BACTERIAL COMMUNITY IN SOYBEAN
RHIZOSPHERIC SOIL POLLUED BY COPPER

E.Emnova*, S.Toma, O.Daraban, O.Cotorobai

Institute of Plant Physiology, Moldovan Academy of Sciences, Chisinau, Moldova

The aim of the research was revealing of ability of bacterial community to show
the stability to toxic action of copper as a result of exopolysacharides synthesis
(EPS) in situ. The hypothesis was checked up, which supposes that in soil polluted
by copper (concentration more than admitted limit 55 mg/kg of soil) rhizobacteria
use the EPS-synthesis as one of defense mechanism. Indeed, it was shown, the
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copper concentration 300 mg Cu/kg of soil, to harvest time, caused the reduction
of total viable bacterial count on soil extract agar on 24,5%, while number of
bacteria, which are able to grow on media with sucrose (20 mg/L), increased in
4,7 times comparing with control without copper amendment. Activity of bacterial
community measured as fluoresceine diacetate hydrolyses rate (FDHR) increased at
phases of maturing of beans and harvest in 4,6 and 2,2 times of control level, thus
the structure of community was chanced. Raised copper tolerance was not revealed
by measuring of IC,, parameter. At the same phases of maturing of beans and
harvest the increase of soluble hexoses concentration was revealed in rhizospheric
soil in 5,3 and 1,8 times comparing with control. Thus, there is high probability
that reduced EPS-synthesis is one of bacterial resistance mechanism against toxic
copper concentration in soil.

THE SYNTHESIS OF THE SEX PHEROMONE OF THE WEBBING
CLOTHES MOTH (TINEOLA BISSELLIELLA)

V. Rusu, Gh. Rosca, Raisa Isenco
“Ruchim” SRL, Chisinau, Moldova

The Webbing Clothes Moth is the main pest that targets wool and products that
contain wool. In warehouses or in domestic spaces, this pest can destroy partly or
totally any product that contains wool unless adequate measures are carried out.
The most effective method of combating the webbing clothes moth is to capture
the male moths by using pheromone traps that contain synthetic pheromone, which
is widely used worldwide and is safe to humans, in comparison to the chemical
alternative of combating such pests.

The structure of the sex pheromone of webbing clothes moth is known to be a
mix of two aldehydes: E2,7Z13-Octadecadienale and E2-Octadecenale in proportion
of 75:25.

E2,7Z13-Octadecadienale was synthesized from cis-11-Hexadecenal using the
following scheme:
C,H,CH=CH(CH,),CH=0 + Ph,P=CHCO,Et —C H,CH=CH(CH,),CH=
=CHCO,Et(1) — C,H,CH=CH(CH,),CH=CHCH,OH (2) —
—C,H,CH=CH(CH,),CH=CHCH=0 (3).

As a result of the interaction between cis-11-Hexadecenale and
(Carbethoxymethylene) tri- phenylphosphorane, E2,7Z13-Octadecadienoic acid
ethyl ether (1) is obtained, which is reduced by Lithium aluminum hydride into
E2,Z13-Octadecadienol (2). By oxidizing the latter with a complex of Pyridinium
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chlorochromate in Dichloromethane, E2,Z13-Octadecadienale is obtained (3).
Z11-Hexadecenale is synthesized through several stages from 1,10-Decanediol.

E2-Octadecenale was synthesized from Pentadecanol using the following
scheme:

C.H, OH— C_H, Br— C_H, CH=CHCH,OH (4) — C H, CH=CHCH,OH
(5) — C,H, CH=CHCH=O (6).

Pentadecanol is turned into Pentadecyl bromide, which by interacting
with Propargyl alcohol gives 2-Pentadecien-1-ol (4). The latter is reduced in
E2-Octadecenol (5) which is oxidized into E2-Octadecenale (6).

The produce obtained from the mix of these two aldehydes possesses high
biological activity for the male moths of Tineola Bisselliella.

ECOLOGICAL SOIL MANAGEMENT IN MOLDOVA

B. Boincean

Research Institute of Field Crops “Selectia”, Beltsy, Moldova

The existing farming systems in Moldova are not sustainable. The level
of yields has the tendency to decrease for majority of crops. The losses of soils
because of high rates of mineralization of soil organic matter and soil erosion also
are increasing.

The data obtained in long-term experiments by the Research Institute of
Field Crops “Selectia” with crop rotations and monoculture for different crops on
fertilized and unfertilized plots prove the dominant role of soil fertility in providing
crops with nutrients, especially with nitrogen. The better is the soil, in the frame
of the rational farming system, the higher is the share of soil fertility in receiving
higher level of yields. On poor soils the share of soil fertility in obtaining yields is
lower and consequently the share of mineral fertilizers is higher.

We need to feed our soils in order to provide sufficient nutrients for our crops.
This is safer, also for the environment than when we are feeding crops. The key issue
for ecological soil management is to assure an optimal ratio between humification
and mineralization of soil organic matter. Such equilibrium can be achieved by
extending of: minimum soil tillage in crop rotation, crop rotation with lower percent
of row crops, by using organic fertilizers in crop rotations, etc. Simultaneously we
should take in consideration the landscape particularities for each locality.

By respecting the requirements to a proper crop rotation we can cut the
dependence of farms from mineral fertilizers and pesticides for pest, disease and
weed control. By improving the physical properties of our cernoziom soil it is
possible to cut the amount of fuel used for soil tillage, etc.

278



Ecological Chemistry of Soil

So, we need to consider soil as an living organism. Only an ecological
management system for our soils can improve the economic, ecologic and social
situation in agriculture of Moldova.

MONITORIZAREA DAUNATORILOR UNOR CULTURI POMICOLE SI
LEGUMICOLE CU AJUTORUL CAPCANELOR FEROMONALE

Gh.Rosca, V. Chitic

Institutul de Cercetari pentru Protectia Plantelor, Chisindau, Moldova

Un element important 1n sistema integrata de protectie a plantelor sunt agentii
biologici — capcane cu feromoni sexuali sintetici, preparate virale si bacteriene si
entomofagi. Capcanele feromonale se folosesc pentru depistarea daunatorilor si op-
timizarea termenelor de tratare cu insecticide (ori agenti biologici) Tmpotriva dau-
natorilor respectivi ce permite reducerea cu 25-35% a cantitatii de chimicalii pentru
protectie. Utilizarea cdpcanelor feromonale pentru captarea in masa a masculilor
ca metoda de combatere a daunatorilor exclude folosirea insecticidelor in protectia
plantelor si permite obtinerea productiei ecologic pure.

La statiunea pomicola “Fructex” Bacau, Romania 1n livada de mar de 8 ha pe
parcurs de 6 ani cu capcanele feromonale au fost monitorizati daunatorii Cydia po-
monella, Grapholitha molesta, Archips rozana, A.podana, A.xilostiana, Adoxophys
orana, Pandemis hiperana, Pribeana, Lithocolletis blancardella, L.corivoliella,
Leucoptera scitella si Quadrospidiotus perniciosus. Cercetdrile efectuate ne-au
permis sa elabordm un program de tratamente cu agenti biologici: preparate virale
— Virin-CP, Virin ABB-3 si bacteriene - Silposan, Forey si altele si lansare a ento-
mofagilor 1n livada si sa obtinem productie ecologic purd de mar.

in gospodiria Bacioi pe teren de mazare de 6,5 ha au fost folosite cipcane
feromonale pentru monitorizarea urmatorilor daunatori ai mazarii: Agrotis sege-
tum, A.exclamationis, A.ipsilon, Autographa gamma Heliotis armigera, Mamestra
brassicae si M.oleraceae. Siin cazul acesta a fost elaborat un program de protectie
a mazarii de daunatori care exclude utilizarea insecticidelor in acest scop. Au fost
folosite preparatele virale Virin-OS si Noctuavirid care au asigurat protectia mazarii
de daunatorii aratati mai sus.

Feromonii tuturor daunatorilor enumarati mai sus au fost sintetizati in Institutul
de Cercetari pentru Protectia Plantelor.
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ROLE OF POTASSIUM IN RADIOCAESIUM AVAILABILITY FROM
SOIL TO PLANT

A.A.Sysoeva', I.V. Konopleva', N.I.Sanzharova ', M.A.Dukhanin’

'Russian Institute of Agricultural Radiology and Agroecology, “State Agricultural
Experimental Station, Obninsk, Russia

Contamination of agricultural lands by radiocaesium (*’Cs) is particularly
important for human health. The Chernobyl accident in 1986 has contaminated the
vast area of Russian soils with '*’Cs. Due to its similarities with K*, ¥’Cs can be
absorbed by plant roots and be transferred to the food chain.

A field experiment was carried out to determine the effect of increasing doses of
potassium fertilizers on *’Cs availability from Soddy podzolic sandy soil to winter
rye. In this case a mathematical model to predict '*’Cs soil-to-plant transfer factors
(TF) has been developed, based on the identification of mechanisms governing the
physico-chemical soil properties and plant physiological processes.

The experimental plot was located on the territory of Bryansk region of Russia.
Combination of mineral fertilizers including basis NP fertilization with increasing
doses of potassium fertilizers is used. The basis NP treatment was Ny P . Extra K
meant Koo; K90" K120; K150" K18().

1t has been shown, that decrease of TF'S is directly proportional to increasing
dose of K. Increasing doses of K produced:

- increasing of the RIP value;

- decreasing of the exchangeable portion of "’Cs;

- increasing of the K" concentration in the soil solution;

The combination of these 3 effects has led to decrease of *’Cs plant availability
from soil.

COPPER IN THE SOILS OF YEREVAN

L.Sahakyan
Center for Ecological-Noosphere Studies, NA SRA, Yerevan, Armenia

Today heavy metal pollution of urban sites is one of the most important issues of
environmental geochemistry. Urban territories are open ecosystems, thus exposed
to top substance and energy inflow and out flow. Investigation of soil as a depositing
sphere in such open ecosystems can be indicators of urban site ecological state
monitoring.
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This abstract deals with the issue of copper pollution of Yerevan’s soils. High
ecological, biological and social significance of copper is obvious and unquestionable
during the whole course of human evolution. History of copper mining and smelting
industry on Armenia’s territory and particularly in Yerevan — the capital of Armenia
dates back to B. C. epoch.

It should be noted, that usually intense contamination with copper manifests
itself in close correlation to lead, zinc and silver. Wholly, the territory of Yerevan is
characterized by the following man-made geochemical association of heavy metals:
Ag 557 Pb 5, > Ni 237 Cro0Cu ;Mo >Co >Zn . Despite the fact that in this
association copper is in the fifth position, its concentration coefficient index shows
ap. 15-fold increase on intensively contaminated sites. The results of investigations
carried out jointly with health care specialists testify to the increase in occurrence
rate of perinatal mortality in sites intensively contaminated with copper.

While carrying out investigations, the ecological-geochemical mapping method
was used. 2 geochemical maps-schemes of copper distribution have been produced
(GIS Arcview 3.2a), based on the results of Yerevan’s soils geochemical regular-net
sampling (1: 10 000) in 1989-1991 (1983 samples) and in 2001-2002 (630samples).
3 gradation classes have been developed (starting from threefold excess vs.
background contents I- >0.09, II- 0.03-0.09, III- 0.01-0.029). In the abstract, the
peculiarities of distribution of changes in revealed copper anomalies and dynamics
are provided.

THE DEVELOPMENT OF MOLECULAR BIOLOGY IN MOLDOVA TO
ADDRESS AGRICULTURAL AND ENVIRONMENTAL ISSUES.

Maria Duca', Carol Lovatt?, Seymour D. Van Gundy*

Department of Physiology, Genetics and Biochemistry of Plants, Moldova State
University, Chisinau, Moldova' and Departments of Botany and Plant Sciences’
and Department of Nematology®, University of California, Riverside, USA

Since the introduction and revolution of molecular biology and DNA technology
in crop agriculture for the development of new foods, drugs and organisms it has
met with a diverse response from countries around the world. There is, however,
a growing recognition worldwide that environmentally responsible and sensitive
economic development in agriculture is necessary for sustainablility. Through
research collaborations between the University of California Riverside and
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Moldova State University a new molecular biology laboratory opened at Moldova
State University in March 2003. One of the first research projects was to study the
role of gibberellic acid in inflorescence and flower development of sunflower. RT-
PCR techniques have demonstrated successful amplification of the orfH522 gene
and the identification of cytoplasmic and gibberellic acid induced male sterility
in sunflower. The next step in the research will be the cloning of this gene with
the goal to explain the mechanism of male sterility and to improve sunflower seed
production in Moldova.

This new laboratory will also provide training and research for specialists
needed for the development of a strong and scientifically sound regulatory program
to address the future potential of genetically modified organisms (GMOs) being
introduced into the Republic of Moldova. As with all other transition countries,
the Republic of Moldova is faced with many agricultural and environmental issues
including the introduction and regulation of GMO crops. The neighboring countries
of Russia, Bulgaria and Romania have already began to grow GMO crops and surely
as Moldova looks to new technologies to improve its major agricultural economy, it
will begin to explore the use of GMO crops.

Keywords: Sunflower, PT-OCR, male sterility, gibberellic acid, DNA, GMO.

SOIL POLLUTION IN UKRAINE REGION

Larysa Anisimova

Institute of Nature Management Problems and Ecology of National Academy of
Sciences of Ukraine, Dnepropetrovsk, Ukraine

The investigations were conducted at rural and urban sites in one of the most
industrialised region of Ukraine — Dnepropetrovsk Region and were aimed at the
environment impact assessment of land stock changes and soil pollution (Cd, Cr,
Zn, Pb, Mn, Fe, Cu) to protect land resources and improve land management, to
select priorities for sanitation of the environmental situation and to prevent negative
impact in future.

Good land is the most important factor in promoting a sound agricultural
economy. Good soil, good farms and good living naturally follow each other and
provide the living and reproduction conditions for human generations following
each other as the principal means of production in the agriculture. Our soil is the
foundation of our happiness, prosperity and progress.
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The following indices were studied: emissions of harmful substances to
the atmosphere; concentrations of air pollutants; trace element content and
dissemination in soils. Atomic absorption spectrophotometry was used for heavy
metal determination.

Human activities almost changed the landscapes of steppe zone of Southeast
Ukraine. Only 0.8% of Dnepropetrovsk Region area remained for more or less wild
life. The scope of environmental impacts is so wide and different that the Region
has been transformed into the unique polygon for environmental and ecological
investigations of any kinds.

As a result of intensive production processes huge amounts of harmful
substances have been emitted into the atmosphere from 25000 industrial stationary
sources. On average it is more than 15% of total Ukrainian emissions volume. The
main pollution sources are facilities of metallurgy, power industry, mining, chemical
and petrochemical industries. An average annual emissions load from industries and
transport ranged from 109 (1980) to 25 (1998) tons per km?.

The negative impact of industry and agriculture has led to changes in chemical
composition of the biosphere, accumulation of pollutants in soils. Consequently it
has caused a negative impact on human health through contamination of food chain
and water.

NEMATODE VECTORS OF NEPO VIRUSES IN FRUIT TREE, BERRY
CROPS AND GRAPEVINES IN MOLDOVA

Larisa Poiras',Seymour D. Van Gundy**

Institute of Zoology, Academy of Science of Moldova, Academiei Str. 1, MD 2028,
Chisinau' and Department of Nematology, University of California, Riverside,
USA

New intensive development of agriculture in Moldova is facing a serious
crop production problem caused by virus diseases transmitted by soil nematodes
into fruit trees, berry crops and grapevine replantings. Worldwide there are 22
Longidoridae nematode vectors of 37 NEPO viruses that may cause losses of up
to 50% in replanted orchards, berry plantings and vineyards. The viruses may be
spread by infected planting materials from: 1) unregulated planting materials often
imported from other neighboring countries and 2) from local uncertified nurseries.
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Reported infection rates in the 1970s ranged from 25-50% in field plantings. These
early infections present a serious threat to new replantings of vine, tree and berry
crops in Moldova. The nematode vectors are natural residents of soils in Moldova
and they may transmit the viruses from the residual virus-infected roots of the
previous crop to newly replanted crops.

The earliest research on free-living and plant parasitic nematodes was
conducted in the 1960-70s by P.I. Nesterov. Research on biology and ecology of
plant parasitic nematodes was restarted in the late 1990’s by L. Poiras. Previous
research in the 1970s demonstrated that fanleaf virus, yellow strain mosaic, arabic
mosaic, raspberry ringspot virus, peach rosette mosaic virus, cherry leaf roll virus
and strawberry latent ringspot virus that could potentially be transmitted in the
succeeding crop by the plant parasitic nematodes of the genus Xiphinema and
Longidorus were all present in Moldova. The Institute of Zoology, ASM and the
Research Institute of Horticulture, MAAIM and the Department of Nematology at
the University of California have initiated a joint interdisciplinary research program
to use modern technology in nematology, virology, agronomy and ecology to study
the current distribution and importance of nepoviruses and nematode vectors in the
new agricultural plantings in Moldova

Keywords: virus diseases, NEPO viruses, soil nematodes, Longidoridae.

ECOLOGICAL CHEMISTRY AND STEREO SELECTIVE ORGANIC
SYNTHESIS

Fliur Macaev

Institute of Chemistry of the Academy of Sciences of the Republic of Moldova,
Chisinau, Republic of Moldova

Since the early days organic synthesis has remained an important branch of
chemistry, but ecological chemistry has developed since the 1970s. It is a new and
interdisciplinary branch of science with deals with biology and chemistry via inter-
and intraspecific interactions among organism by means of organic compounds.
On the other side, agents of crop protection have a long-known history. In the
beginning, they were generally inorganic compounds, often non-selective, active
only at high application rates, and frequently toxic. For example, the legendary
Bordeaux mixture presented the first modest weapons to be applied in the battle
against diseases of potatoes and vines. Aiming of finding less toxic, selective
chemical active ingredients for crop protection applications, organized industrial
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research started 1930s, when DDT, 2,4-D, TMTD (Thiram) and Parathion (E 605)
were discovered. During this period it has been established that chiral compounds
are mostly active than non-chiral ones.

Our knowledge in chemical ecology increased dramatically during the last
two decades. Synthesis of stereoisomers of chemicals has clarified their structure-
bioactivity relationships to reveal the unprecedented diversity in the stereochemical
aspects of crop protection agents. A selection of our data will be presented. The
place and roles chemical ecology and stereo selective organic synthesis will be
discussed.

BJIUAHUE JIMIIUJOB IIMITEBBIX MPOAYKTOB HA
HECHEIIUOUYECKYIO TOKCUYHOCTHb MUKPOOPI'AHU3MOB

B. Menbios, JI. lllumkuna

Hnemumym Buoxumuueckoti @Quzuku um. H.M. Dmanyonn PAH,
Mockesa, Poccus

Jlunuset B cpeie 00MTaHKSI MUKPOOPTaHM3MOB HEPEJIKO SIBISIFOTCS IPEMETOM
0c000ro HHTEpeca CO CTOPOHBI MOCIIEAHUX, 0COOEHHO KaK MOTEHINAIBHBII HCTOY-
HUK SHEPTUH WK YIJIepOoja JUls KIETKH B OTCYTCTBHE 0O0Jiee MPEIIOUTHTEIbHBIX
cyOcTparToB. DTO co3aeT HeMaslo mpobieM ¢ obecriedeHneM KadecTBa U Oe3ormac-
HOCTH THIIEBBIX NPOAYKTOB. J[yisi maroreHHbIX rpubOB U OaKTepHii, 00JIa1aI0IINX
WHBA3UBHBIMH CIIOCOOHOCTSIMH, JIMIKBI B COCTaBe MEMOpaH KIIETOK-MHUIICHEH
BBICTYNAIOT Kak (pusnveckuii Gaprep, MpeogosieHne KOTOPOro OCYILECTBISIETCS C
[OMOIIIBI0 PA3HBIX MEXaHU3MOB. HakoHell, IUMUBI MOT'YT MPEICTABISITE YIPO3Y
JUISL J)KU3HEJICSITEIbHOCTH MHKPOOOB, BBI3bIBAs MOBPEIK/ICHHST KJIETOUHON CTEHKU
u MeMOpanbl. Bmecte ¢ TeMm, B mocjeHee BpeMsl YCTAHOBJICHO, YTO 3K30T€HHBIC
[TUIEBbIC JIUMTUBI MOTYT OBITh [IEHTPAIBLHBIM 3BEHOM B MEXaHWU3ME Hecneuudu-
YEeCKOW TOKCHICHHU3AINHU CPEJibl OOUTAHUSI YCIIOBHO-NIATOIEHHBIX U HEMATOreHHbBIX
mukpooprann3moB (JIeictok 1989, MenbmoB 2004). IIpu 3ToM camMu MPOAYKTHI
MHKpPOOHAILHOW OMOKOHBEPCHH JIUIUIOB TOKCHYECKHM CBOWCTBOM He 00jama-
101T. OJIHaKO, KaK IMOKa3aHO B HANIMX paboTax, B Pe3y/bTare yTUIIN3AIUH JIMITH/I0B
cyOcTpara MUKPOOPIraHM3Mbl CHHTE3UPYIOT U BHICBOOOXKIAIOT PSiIl IPOAYKTOB, KO-
TOpBIE JINOO CIIOCOOCTBYIOT YCBOSHUIO JIMITHIOB KJIETKOH, JIMOO OTBEUAIOT 3a ro-
MeocTa3 1 0e301aCHOCTh CAMUX MHUKPOOHBIX KIIETOK B YCIIOBUSIX OKHCIUTEIHLHOTO
crpecca. K Takum MeTabonnuTaM OTHOCSTCS OaKTepHasbHbIC JIMIIOMOIUCAXAPUIBI
(?HIIOTOKCHH), OMOTECHHBIE AMUHBI, SMYJIBraTOPbl U CHAEPO(POPHI, COUETAHHE KOTO-
PBIX B Cpe/iaXx POCTa MUKPOOOB MOXKET BBI3bIBATH OCTPYIO IIUTOTOKCHYHOCTh M I'H-
0eJb Pa3IMYHBIX OPraHW3MOB, B TOM YHCIIE )KUBOTHBIX. B CBSI3M € 3TUM, dKCIIpecc
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OlleHKa 0€30IMaCHOCTH M KayeCTBa JIMITHACOACPIKAIINX MUINEBHIX MPOAYKTOB IPH
HX KOHTAMHHAIIUA MHKPOOPTaHM3MaMH JO/KHA JOIOTHUTEIBHO BKIIFOYATh aHa N3
COJICpYKaHUS DHIOTOKCUHA C TTIOMOIIIBIO JIn3ara ameooruToB Limulus (JIAJI-Tecra),
a TaKKe aHallu3 COACPIKaHUS M KHHETHYECKUX CBOMCTB CHAEPO(OPOB C IIOMOIIBIO
(heppO3MHOBOIO TECTA M ONPEACICHUS aHTUIICPOKCHUIHON aKTHUBHOCTH JIMITHIHOM
(bpakuy HHPUITUPOBAHHBIX TTPOTYKTOB.

3KOJOTMYECKHUE ®AKTOPBI U XUMHUYECKHI COCTAB
BUHOI'PAJHBIX BUH

10.Ckyrapy, B.bbiky

Texnuuecxkuu Ynusepcumem, Kuwunes, Monoosa

Pemratommiast pons B (hopMHPOBaHUY BUHA IPUHAIICKUT TOYBEHHO-KIIMMaTHYC-
CKUM 1 DKOJIOTHYECKUM YCIOBUSAM CHCTEMBI 3aIlIUTHl BHHOTPAJHAKOB OT OOJIe3HEH
1 BpEeIUTEJICH W TEXHOJIOTHU MPOM3BOACTBA CAMOTO BHHA. 3a9acTyI0, IPUMEHEHHE
COBPEMEHHOW TEXHUKH MO3BOJISAET ONPEICIUTH 30HY U Ja)Ke MUKPO30HY BEIpa-
IIMBaHUS BUHOTpaga. BMmecTe ¢ TeM, MpHUCYTCTBHE B BUHE HEKOTOPBIX MUKPOIJIE-
MEHTOB WM TIOBBIIICHHBIC KOHIIEHTPAIIH JPYTUX MOXKET yKa3aTh Ha aHTPOIIOTEH-
HYIO IpUPOy 3arps3HeHuil. OcOOCHHO BPEIHBI T Ka9eCcTBa U (DU3MOTOTHIECKOM
[IEHHOCTH BHH MOHBI TSDKEIBIX METAJUIOB, W, B TICPBYIO OYepelb, MEAHN U JKele3a.
XO0T4 HAIMOHATHHBIMH CTaHAAPTAMHU UX COZIEPKaHHE B KOHETHOM MTPOTYKTE CTPOTO
perIaMeHTHPOBAHBI, MX MPUCYTCTBHE NTa)Ke B 3HAYNUTEIIFHO MEHBIINX KOHIICHTpA-
[USX CYIIECTBEHHO OTPAXKAETCS HA MEXaHU3MBI 1 CKOPOCTH OKHCIUTEIFHO-BOCCTA-
HOBHTEJIBHBIX IIPEBPAIICHNH B X0/1¢ (OPMUPOBAHUSA U BBIACP)KKH HAITUTKA.

Brenpenne coBpeMeHHON TEXHHWKH B MEPBUYHOM M BTOPHYHOM BHHOICIHH,
MIPUMEHEHNE COBPEMEHHBIX MAaTePHAJIOB M TEXHOJIOTHUECKUX ITPHEMOB 3HAYNTEIb-
HO CHIBHWIN CONCpKaHWE MOHOB jKeiie3a B BHHAX. CHIDKEHHS KOJIHYECTB MOHOB
Me/IH, OHAKO, HE ITIPOWCXOANT, TaK KaK OCHOBHBIM MCTOYHHKOM HX TIOCTYIUICHUS
SIBIISTFOTCS arPOXMMUYECKIIE MEPBI 3aIllIUTHl BUHOTPAJIHAKOB OT OoJe3HeH. JTo mpo-
HCXOAWT MOTOMY, YTO B apceHajie BUHOTPAJapel Jaxe caMbIX pa3BUTBHIX CTPaH
OCHOBHBIMH CPEJICTBAMH 3alllUTHl TO-TIPSKHEMY  SBISFOTCS MEAbCOICPIKAIITIEC
coequHeHUA. MOHBI Menn W WX KOMIDIEKCHI Kartamm3upyor OB — mpeBpamenns
BUHHOHN KHCIIOTHI M €€ CIIOKHBIX d(DHPOB 70 HEXKeJIaTeIbHOHN IIaBesIeBOM KHCIIO-
THI, CIIOCOOCTBYIOT OKHCIICHHIO TaKMX (DU3MOIOTHYECKHA BAaXKHBIX KOMITOHEHTOB,
Kak monupenonsl. OCOOCHHO ClieTyeT OTMETHTD WX BIUSHUE HA COXPAHIEMOCTh B
BHHE KaTeXWHa W dMUKATeXWHa, KBEpIETHHA, MUPUIIETHHA U 3, 5, 4’ - TPUTHIAPOK-
CU-TpaHC-CTHIKLOeHA. [locmenHni cCauTaeTCsl OTBETCTBEHHBIM 32 TaK Ha3bIBaeMBIi
«(ppanmy3ckuit mapamoke». Hamm moka3zaHo, 9TO IPUCYTCTBHE B BHHE HOHOB JKe-
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Jie3a U MEAU 3HAYUTEIBHO YCKOPSIOT MPOIECChl OKUCICHUSI 3TOrO0 COCAMHEHHUS,
MIPUBOAS K €€ MOJHOMY MCUYE3HOBEHHIO. TeM CaMbIM, CHIDKAETCSl OHOIOrHYecKas
LIEHHOCTh KPACHBIX BUH B MPOMHIAKTHKE CEPJCIHO-COCYIUCTBIX U PAKOBBIX 3200-
neBanuii. Bo n30exaHnu no00HBIX OTPHUIIATENILHBIX OTKIMKOB MPEJIAracTcsl MaK-
CHUMAJIbHO CHH3UTHh KOHIIEHTPAIIMHM ATHUX JIEMEHTOB €Ille Ha JTare MpOU3BOJCTBA
cyclia, TaKk Kak U3BECTHBIE TEXHOIOTMICSCKUE TPUEMBbI JIEMETAIITH3AIUH COTIPOBOXK-
JIAFOTCS TAKIKE CHU)KCHUEM KOHIIEHTPAIIUI OMONOTHUECKH aKTUBHBIX SHIOTCHHBIX
KOMITOHEHTOB BHHA. XOTSI TTOCJIe TAaKUX 00paboTOK BUHO OCTACTCS CTAOMILHBIM 00-
Jiee JUTMTEIbHOE BPEMsl, OHO yXKe He MPEICTaBIsIeT CO00i HATypalbHBIN MPOAYKT,
Oorarblii IIEHHSHIIUMH OUOJIOTHYECKH AKTUBHBIMU KOMIIOHEHTAMH.

HOEJECOOBPABHOCTDH KOJUYECTBEHHOI'O ONNPEAEJEHUA
HEKOTOPBIX NOJTUPEHOJIBHBIX COEIUHEHUI BUHA

FO.Ckyrapy*, I.I'apabamxny

Texnuuecxutt Ynusepcumem, Kuwunes, Monoosa

®du3noIoruuecKas IeHHOCTh CYXHUX BHHOIPAJHBIX BHH OIPEIesieTcs: 00Jib-
UM Ha0OPOM MPHUPOJHBIX OHOJIOTHYECKH aKTUBHBIX coeAuHeHuid. OCcOOCHHBII
MHTEPEC MPEJCTABISIOT PA3IHUHbIe IPYIIbl (HEHONBHBIX COSIUHEHHH — mosude-
HOJIBI, (DJTAaBOHOMJIBI, KOTOPBIMU OoJiee Oorarhl KpacHble BHHA. KpoMe HEKOTOPBIX
0COOCHHOCTEH XUMHYECKOTO COJICPIKAHUS SITOJ] BUHOTPAa Pa3InvHbIX COPTOB Ha
KaueCTBEHHBIN M KOJIMYECTBEHHBII COCTAB CYIIECTBEHHO CKa3bIBACTCS TEXHOIOTHS
BUHOJIENIUS M, B TIEPBYIO OUYEPE/ib, YCIOBUSI KOHTAKTa Cyciia ¢ Me3roil. Paznuuus
XMMHUYECKOTO CTPOCHHSI OTBETCTBEHHBI 33 HIMPOKHIA CHIEKTP OKa3bIBAEMBIX OHOJIO-
FHYECKHX CBOWCTB AKCTPArUPYEMBIX [IPU ITOM COEIUHEHHUIA.

Oxoso 15 et BO BceM MHUpE MPOBOJUIUCH MHOTOUUCIICHHBIE UCCIICIOBAHMUS
CBOMCTB moH()EHONIBHBIX COCAMHEHUH, W, B TIEPBYIO OYepe/ib, TAKOTO (hUTOAsE-
3MHA KaK TPAHC-TPUTHUAPOKCUCTHIBOCH. C 3TUM KOMIIOHEHTOM BHHA BO MHOTOM
CBSI3BIBAIOTCSI CBOWCTBA HEKOTOPBIX KPACHBIX BUH, 3aKIIIOYAIONIHECS B 3aIUTE
KPOBEHOCHBIX COCY/IOB OT UX 3aKyrnopuBanusi xupamu. Copiepikanue B BUHE Jaxe
MUJUTATPAMMOBBIX KOJIMUECTB MPUIAET €My CBOWCTBA 3((PEKTUBHOTO MPOTEKTOPA
COCY/IOB.

BuHa ¢ TpajMIIMOHHO OOJBIIMM COJCPIKAHUEM MOJUTUAPOKCHCTHIHLOCHOB B
3aMaHOEBPOIEHCKUX CTPaHaX TPAJAUIIMOHHO CIIABHIIKCH JIeueOHBIMH CBOMCTBAMU
U TIPOJIABAIIKCH 3HAYUTEIBHO JIOPOIKE.

Tak KaK €JAMHCTBEHHBIM MCTOYHHKOM TPHUTHIPOKCUCTUILOCHOB BHHA SIBJISI-
FOTCSI BUHOTPA/IHBIC SITOJIbI, BAYKHO OICHUTh WX KAYECTBEHHBIA U KOJMUYECTBEHHBIN
MoJIM(DEHONIBHBIM COCTaB TMOCIEIHUX €Ille 0 O0O0paOOTKH C IENbI0 MPUMEHEHHS
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ONITUMAITFHON TEXHOJIIOTHIECKOW CXeMBI IS UX Oojiee TIONMHOW AKCTPAKIUH U CO-
xpaHeHus. B kpacHbIX MonaBckux BuHax KaGepne, [TuHo, Mepio, TOTyYeHHBIX
13 BUHOTPaa Kak U3 IOKHBIX, TaK U IIEHTPATBHBIX 30H, COACPKaHUE TPAHC-TPUTHU-
JPOKCHCTHIIFOCHA 0Ka3aJI0Ch Ha YPOBHE JTyUIINX (hPAHITY3CKHIX H UTANbIHCKAX BUH,
JIOCTHTasl, B 3aBUCUIMOCTH OT YCJIOBHH BBIpAIIMBAHUSI BHHOTpaaa, 3HadeHWd 10 +
14 mr/11. B poriecce peBpanieHust cyclia B BUHO, BIIOTH J0 PO3JIUBA B Oy THUIKH,
cozeprkaHue IOOOHBIX COSTUHEHUH CHIKACTCS, 1 0C000e MAaCTePCTBO BUHOIEIIOB
3aKIIFOYAETCs] B COXPAaHEHNE MAaKCHUMAaJbHO BO3MOKHBIX FICXOTHBIX KOHIICHTpA-
uwii. [IpencTaBneHsl pe3ynbTaTel BIMSAHASA Pa3THYHBIX TEXHOJOTHUECKUX TPHEMOB
Ha KOHIIEHTPAIIH TPUTHIPOKCUCTIIFOCHA U TIPEIIOKEHBI PEKOMEHIAIINH C TIETHI0
MTONyYCHUST Ka9€CTBEHHOTO KOHEYHOTO MPOAYKTA C BBICOKHM CONIEpKaHWEeM OHo-
JIOTUYECKH aKTHBHBIX KOMIIOHEHTOB.

COIJEPXKXAHUE TAXKEJbBIX METAJIJIOB U
ABTOOKHUCJIMTEJBHBIE IMTPOHECCHI B TIOACOJTHEYHOM MACIJIE

10.Ckyrapy

Texnuuecxutt Ynusepcumem, Kuwunes, Monoosa

KoMIUTEKCHI TSHKETBIX METaJUIOB 3HAUUTENBFHO YCKOPSIOT OKHCIICHHE JIUIIH-
JIOB, KHPHBIX HEHACBHIIICHHBIX KUCIIOT, ()CHONBHBIX COCTUHECHUH, TOKO(PEPOTIOB U
JIPYTUX OPraHMYECKUX KOMIIOHEHTOB MOACONHEYHOro Macia. VX mocTymieHue B
KOHEYHOM MPOIYKTE BOSMOXKHO KaK U3 PACTUTEIBHOTO CHIPHS, TAK U B XO/I€ TEXHO-
JIOTHYECKUX IIPOIECCOB. B cBOIO ouepens, UX coaepKaHne B CEMEHAX ITO/ICOTHEY-
HUKA 3aBHCUT KaK OT XUMHUYECKOTO COCTaBa IOYB, TOYBEHHBIX BOJ, MOOMILHOCTH
(hopM KOMIUIEKCOB, TaK U OT TEXHOTCHHOW JEATEIFHOCTH YEIOBEKa Ha IMOJSIX U B
ux 6mm3octi. OcoOEHHO YYBCTBUTEIBHBI JUIS SKOJIOTHHU MTOJCOTHEYHUKA JCHCTBY-
rorutre TOLI, 3aBOIBI CTPOUTEIBEHBIX MATEPHUAIIOB, HHTCHCUBHBIC aBTOMOOWMIHHBIC
noporu. OKUCITUTETFHO-BOCCTAaHOBUTEIBHBIC MPOIECCH B ITOICOTHEYHOM Macie
MOTYT MIPOTEKATh KaK MO aKTHBAIIMOHHOMY, TaK U MO IUKIMYECKOMY MEXaHH3MaM.
B 00oux ciydasx B cpene oOpa3yroTcsi CBOOOTHBIC paauKaibl, OKHCIISIONIHECS B
MTOCIIC/ICTBUH IO OPTaHMYECKUX TMEPOKCUIOB. [Ipu 3TOM CyIIECTBEHHO BO3pacTaeT
MIEPEKHUCHOE YHCIIO0, MPOAYKT TOpTHUTCs. HambonpIei kaTaindeckoi akTHBHOCTBIO
HEe)KEJIaTeNbHBIX OKHCIUTENBHBIX MTPOIECCOB B MACIIe XapaKTEePU3YIOTCS KOMILICK-
cot Cu, Fe, Mn u Co. TIpakTuueckyro OIacHOCTh JIJIsl Ka4ecTBa TPOIAYKTa B YCIOBH-
six MommoBsl mipeacTaBsiioT Cu - Fe — mX KOMIUIEKCHI CTIOCOOHBI KaTalTu3upOBaTh
OKHCIICHHE HEKOTOPBIX KOMIIOHEHTOB MacJia IpH cofepkanny Metaiia 5 + 10 mxr/,
YTO B JICCSATKU U cOTHU pa3 Huxke [1/]K.

B kauecTBe WHIEKCA OKUCICHHOCTH OBIITH UCIIOJIE30BAHBI CIIEKTPO(POTOMETPH-
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4yeckue napamerpbl B YO — 00nacTu 1 AMHAMUYECKHE KOHIYKTOMETPHUYCCKHE Xa-
PaKTEePUCTHUKH.

Kak nepro/ipl HHIYKIUH, TaK ¥ MAKCUMAIIbHBIE CKOPOCTH OKHUCIICHHS 3aBUCSIT
OT COZIEPKAaHUsI METAIUIOB. BMecTe ¢ TeM Ha CKOPOCTh OKHUCIICHHUS U COXPAHIEMOCTh
PaCTUTENLHOTO Macia CHUIIbHO BIHSIET M COACPIKAHNUE OPraHMUECKIX KOMIIOHEHTOB
C aHTHOKCHUIAHTHBIMU (0-ITHU(EHOIBI, B — KapOTHH, TOKO(MEpOisl, (GOCHOTUTTHIH)
¥ TIPOOKCHIAHTHBIMU CBOHCTBAMH (XJIOPOPHILI, HEKOTOPBIC (PEHOIBHBIE COSTMHE-
uus). [TokazaHno, 9To paduHUPOBAHUE, TOMUMO YXYIIICHHS €T0 (PH3HO0TOTHIECKOM
LIEHHOCTH MPUBOUT K CYIIECTBEHHOMY CHH)KCHUIO CPOKOB CTAOMIBHOCTH Macia.
CBs13bIBaHHE METAJIIOB B HEAKTUBHBIC KOMILIEKCHI KaK ¢ HEKOTOPBIMU KOMITOHEHTA-~
MU MacJia, Tak | CO CIEIHaIbHO JTOOABICHHBIMH XSIATHPYIOIIUMU COCIMHEHUSMH,
COMPOBOXK/IACTCSI HHTMOMPOBAHUEM OKUCIICHHUS U COXPAHCHUEM OMOJIOTHYECKH aK-
THUBHBIX KOMIIOHEHTOB.

BIOLOGICAL PREPARATIONS IN THE ECOLOGICAL AGRICULTURE

L.T. Volosciuc

The Research Institute for Plant Protection, Chisinau, Moldova

Naturally occurring viral, bacterial and fungal pathogens are important
regulatory factors in pest and phytopathogene populations. Many species are
employed as biological control agents of different insect and pathogens pests in row
and glasshouse crops, orchards, ornamentals, range stored products and forestry
and for abatement of pest and vector insects of veterinary and medical importance.
They play a high role in the ecological agriculture, as a important direction of
development for Republic of Moldova.

Recognition of the necessity for application of the entomopathogenic viruses
and microorganisms and preparations elaborated on their basis is determined by
the qualitative originality of the pathogenic agents, among which their specificity
and epizootic character constitute the main advantages compared with the chemical
insecticides. Manifestations of the epizootic character of the entomopathogenic
viruses and other microbial agents being a polyfactorial determinant, take place
periodically and are conditioned by a series of biotic and abiotic factors. With the
purpose of rational utilization of these efficient levers it is necessary to profound
knowledge of the mechanisms and conformity to natural laws which determine the
regulation of the pest insects populations under the action of the baculoviruses and
microorganisms.

The report presents the direction of determination of the role and the place of
the biological preparations in the ecological agriculture, as following:
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- Viral preparations: Virin-ABB-3 — for against Hyphantria cunea Drury, Virin-
MB — for combating Mamestra brassicae L., Virin-OS — for combating Agrotis
segetum Shiff, Virin-HS-2 — for combating noctuids of Heliothis genus, Virin-CP
— against Cydia pomonella L.

- Fungal preparations: Trichodermin — for combating root rots of vegetables,
ornamental and technical crops, Nematophagin — for combating root nematodes of
the vegetable crops. Verticilin — against white greenhouse fly, Micaf — for combating
vegetable marrow aphid.

- Bacterial preparations: Rhizoplan—for combating root rots of cereal, vegetable
and technical crops, Bacillus subtilis — against different pathogens of crops.

- Bacteriophagous preparations: Pentafag — for combating bacteriosis of stone
fruits and vegetable crops.

EVALUAREA INCARCATURII CHIMICE SI RECOLTEI
CULTURILOR AGRICOLE PENTRU RAIOANELE DIN STINGA
NISTRULUL

E.F.Doga, 1.P.Capitaliciuc, M.Slobodeniuc'

Universitatea de stat Nistreand Tiraspol.
'nstitutul de fiziologie a plantelor A.S.M., Chisindau

Folosirea nenormativd a mijloacelor chimice Tn gospodaria agricold duce
la impurificarea tehnogend a componentilor mediului inconjurator.

inrautatind conditiile de viatdi pentru multe organisme si chear pentru
om.

insd reducerea brusci a folosirii ingrisdmintelor minerale poate duce la
secatuirea solului si scaderea recoltei culturilor agricole.

De ciatre autori a fost analizatd dinamica tehnogena a incarcaturii chimice
pentru raioanele din stinga Nistrului in perioada anilor 1974-2002. in calitate
de indice a incarcaturii chimice este privit raportul cantitatii de ingrasaminte
(in recalculare pentru 100% de substantd activa), introdusd intr-un an catre
suprafata insamintatd a raionului.

Analiza comparativa a valorii incarcaturii chimice §i cea a recoltei culturii
agricole s-a infaptuit pe un termen de 20 ani.

in dinamica indicelui incarciturii chimice in mod conditionat se evedentiazi
patru perioade.

1.Perioada cresterii (anii 1974-1982).
2.Perioada stabilizarii la un nivel inalt (anii 1983-1990).
3.Perioada scaderii (anii 1991-1994).
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4 Perioada stabilizarii la un nivel jos (anii 1995-2002).

in perioada stabilizarii la un nivel jos valoarea indicelui incircaturii chi-
mice 1n unele cazuri s-a micsorat de circa 70 de ori 1n legatura cu perioada
a doua.

Repartizarea spatiala a valorii chimice este neomogena si se deosebeste atit
dupa raioanele administrative cit si dupa unele gospodarii aparte.

Reducerea cantitatii de Ingragdminte minerale si organice duce la scaderea
recoltei culturilor agricole. Culturile agricole reactioneaza diferit la reducerea
cantitatii de ingrasdminte. Cele mai sensibile culturi fatd de variatia cantitatii
de ingragdminte sint porumbul si legumele, mai putin sensibile culturile ceri-
aliere. in afard de aceea tendinta catre micsorarea recoltei culturilor agricole se
reflectd putin mai tirziu decit reducerea introducerii ingrasamintelor.

THE USING OF NATURAL BIOREGULATORS FOR THE INCREASING
OF SEEDS VIABILITY DURING EX SITU CONSERVATION

L.Corlateanu, A.Ganea, P.Chintea*, S.Shvets*

Centre for Plant Genetic Resources of Moldova, Academy of Sciences of Moldova
*[nstitute of Genetics, Academy of Sciences of Moldova

One of the main methods of agrobiodiversity preservation is the ex situ
conservation of cultural plants germplasm. Among the numerous problems arising
during seed material conservation the seed aging is ones of the important because
it directly affects the obtaining of genetic homogenous healthy generation. For
the increasing of the seeds viability after their conservation different methods are
used, including the influence of the biological active substances. The purpose of the
investigation was the research of the influence of some natural bioregulators on the
old wheat seeds.

The influence of the steroidal glycosides Sisymbrifoliozid and Ecostim on the
germination of the collection samples of wheat after their long conservation in the
Gene Bank of plants of Moldova were studied. The seeds of more than 50 wheat
genotypes (reproduction 1992) were tested. The seeds were soaked for 18 hours
in water solutions of bioregulators in a concentration from 10! up to 10 and then
registered according to ISTA techniques. The variety-specific reaction of the wheat
on the aging process and the application of the concrete steroidal glycoside were
revealed. The action of different concentrations of bioregulators also manifested
differentially on these seeds. After the treatment of the old seeds with 0,01% solution
the Ecostim energy of the germination and germination increased approximately 1,3 —
1,5 times at the majority of the genotypes of the wheat in comparison with the control
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(distilled water), and the seeds had more developed and viable rootlets. The maximal
stimulating effect on the processes of germination rendered the treatment of the seeds
by Sisymbrifoliozid. So, for example, at such genotypes as Tavricheanka, Stepneak
and Birlik the energy of the germination and germination increased 1,5-1,8 times in
comparison with the control. Thus, the stimulating action of the natural bioregulators
of a steroidal nature Sisymbrifoliozid and Ecostim on the processes of the germination
of winter wheat genotypes it was observed and their optimal concentration were
revealed. The received results permit to recommend these chemical preparations for
increasing the viability of the wheat seeds during the ex situ conservation.

THE FORMATION OF N-NITROZOMETHYLUREA IN SIMULATED
GASTRIC JUICE AND THE INHIBITION OF THIS PROCESS

Gh. Duca, M.Gonta, E.Mahu, N.Voloc, D.Porubin

Moldova State University, Chisinau

The aminocompounds, which possess properties of weak bases, including
amides, derivatives of urea and some aromatic amines do not interact during the
nitrozation process with N O.. These compounds interact with nitrozating agents at
low pH levels, and undergo nitrozation through a different path, which include the
interaction of the neutral substrate with hydrated or non-hydrated nitrozonium ions
(NO") and further formation of N-nitrozamides:

H,0 + NO' + RNHCOR’ — RN(CO)COR’ + H,0*

Usually these reactions are very slow at pH>3, however the reaction’s rate
increases drastically in acid conditions. It was established that secondary amines,
N- alkylurea and N-Alkylcarbamates, which are weak bases, are nitrozated much
easier than strongly basic secondary amines.

The present work contains the investigation of the N-nitrozomethylurea (NMU)
formation in simulated gastric juice and optimization of the conditions of the reaction
with the purpose of inhibition of these process. Taking into account the possibility
of formation of Nitrozomethyulurea from creatinine, the rates of the reactions of
NMU generation from methylurea and creatinine have been compared.

The creatine is present in fresh meat and fish, while the creatinine is the product
of their dehydration during meat and fish cooking that involves drying, frying or
smoking.

The abstract of the experimental investigation has concluded that the process
of nitrozation is pH dependent in the range 1-4. At pH =1 and temperature of
10°C the [NMU] =1.88*10° M while at pH =4 we get 0.34*10°M. The process of
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nitrozation does not show a maximum of the reaction rate and decreases with the
increase of pH. At the same time the NMU content at equilibrium was calculated
and the results show that in dependence of the pH it varies from 4,5% at pH=4 to
35% at pH =1. In order to identify the mechanism of the process, the constants
of the rates of nitrozation in the presence of different nitrozating agents (N,O,,
NO*) was calculated. These calculations allow the statement that the constants of
nitrozation’s rate in the presence of N,O, is substantially lower than the constants
obtained for the nitrozation by NO™ therefore the process of nitrozation takes place
as a result of acid catalysis. ’

In order to diminish the content of NMU in the analysed system the following
inhibitors were utilized: dihydroxyfumaric acid, it’s sodium salt and (+)-
catechine. As a result of the experimental investigation it has been concluded that
dihydroxyfumaric acid has a greater inhibition capacity. The quota of nitrozated
methylurea was calculated starting from it’s total initial concentration and it was
found out that the content of formed NMU decreases from 33% to 16% with the
increase of DFHNa from 1*10° M to 1*¥10* M.

THE STUDY OF MORPHOLINE NITROSATION IN SIMULATED
GASTRIC JUICE

Gh. Duca', M. Gonta?, D. Porubin?, N. Voloc?

' The Academy of Science of the Republic of Moldova
’Moldova State University, Chisinau

The exposure of population to morpholine occurs due to it’s content in food,
cosmetics and tobacco. The food can be contaminated with morpholine in several
ways: treatment of fruits with morfoline containing wax for conservation purposes;
vapor treatment during processing; utilization of morpholine containing packing
materials.

In several countries, morpholine is being used as constituent of cosmetic products
such as mascara. Morpholine can be nitrosated with the formation of carcinogenic
N-nitroso morpholine (NMOR). The latest has been detected in some cosmetics as
well as in various rubber products, even baby bottles.

The nitrosation of morpholine was experimentally studied according to the nitrite
variation, amine variation as well as according to the variation of pH. The results
obtained in these assays shows that the increase of the initial nitrite concentration
leads to the increase of the consumption rate. However, an increase of the nitrite
concentration above 2*10* M does not influence significantly further growth of the
reaction rate. Thus, during the first 30 min of the morpholine nitrosation, 56.14% up to
70,03% of nitrite is consumed, for [NO, ] of 5*10° M up to 3*10** M respectively.
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At the variation of morpholine the data show that the decrease of the nitrite
concentration in the system is related to [MOR] , The increase of the initial
concentration of morpholine above 1*10* M is characterized by a very slow nitrite
diminution process. The nitrite consumption at the variation of morpholine, increases
from 38,16% up to 74,27% for [MOR], of 5*10° M up to 1*10~* M respectively.

In was concluded that the optimum value of the pH for the NMOR formation is
3.,4; the rate’s constant as well as the nitrosation rate, have the highest values at pH
3.,4; corresponding to the data of the speciality literature.

As inhibitors, sodium dihydroxyfumarate (DFH,Na), dihydroxfumaric acid
(DFH,) and (+)-catechin were used. The best inhibitory effect at [red] =1*10° M
was obtained with the dihydroxyfumaric acid (98,5%), followed by (+)-catechin
(93,21%), and sodium dihydroxyfumarate (89,7%).

The presented data were obtained in the frames of the project BGP-II, ME-
3030, with the support of MRDA, CRDF

THE MATERIALS FOR WATER SAVING AND STRUCTURE
FORMATION OF SOIL

A. Asamatdinov, U. Akhmedov

General and Inorganic Chemistry Institute, Tashkent, Uzbekistan

One of the main problem of productivity increase and plant-growing
effectiveness is widen reproduction of soil fertility. Widen reproduction of soil
fertility direct to improvement of its capacity to supply water plant and nourishing
substance, its phyto-sanitary state and basic properties. Restoration and increase of
grew earth state a problem of new method investigation of this problem decision,
for example, application of manufactured structure formation of soil. The structure
formation of soil is synthetic and chemical modification of nature materials. These
materials can optimize physical, chemical and biological soil properties. Only few
nature and synthetic polymers is structure formation of soil. These polymers have
macromolecules of hydrophilic groupsinchain  (hydroxidion, carboxylic, amidic,
imidic, sulphic and ets.). Many of them belong to the class of poly-electrolyte.

We obtained the new structure of soil which increase of pore and water number,
decrease of dispersion degree and water evaporation coefficient and ets. It was
studied physical and colloid-chemical properties of water solution and structurants
dispersion. It was established that conformative state of macromolecules was
obtained summary act of electrostatic relation of ionogen groups and hydrophobic
intereaction of oleophilic chain. Studying of water solutions viscosity was shown
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that viscosity increase with decrease of structurant concentration in solution. These
results showed maximum swelling of macroions. Critic concentrations of structure
formation in highly diluted (PE) solution. Were found influence of mineral salt
(NaCl, Na,SO,) on conformative state of (PE) macroions was studied. It was
obtained that increase of salt viscosity content of PE was decreased. This condition
indicate that PE pack in globule and precipitate out of solution.

Researched PE is compared with other polymers compound of functional
groups, macromolecules structure and molecular weight. Polymer acids contained
macromolecule with just one of the functional groups of carboxilate and hydroxil
are anionic PE. Another PE are water soluble poly-functional ampholite which have
carboxilate and amide groups in their macromolecules. The most number of amide
groups are contained in samples with lower hydrolysis degree (15-20%). Amide
groups proportion is decreased with increase of hydrolysis degree (40-80%).

It was obtained that increase of intermolecular three-dimensional joint degree
decreased hydrolysis. Anionic PE solutions are characterized lower pH data. These
solutions are smaller viscid and cleaner. Amidic derivative polyacid solutions is pH
neutral, optical homogeneous, but higher viscid PE dispersion. These solutions have
individual physical and chemical properties which concern with macromolecular
structure, nature and amount of functional groups and their over molecular
structure.

I0BC WORKSHOP ON METHODS IN RESEARCH ON INDUCED
RESISTANCE - THE HORTICULTURAL PLANT’S RESEARCHES FOR
SUSTAINABLE AGRICULTURE OF GEORGIA

Kakha Nadiradze

Association for Farmers Rights Defence, Thilisi, Georgia

Georgia is a country with an ancient tradition of land cultivation. Approximately
70 percent of the population is engaged in Agricultural sector. Traditionally Georgia
has been a net exporter of food products and a major supplier of vegetables, fruit,
tea, essential oils, citrus, wine, mineral waters, cognac, canned fruits, and vegetables
to the rest of the Soviet Union. In the late 1980’s, the country contributed more
than 10 percent of all the inter-republic trade in food and agricultural products,
and the value of the Georgian food exports to the rest of the Former Soviet Union
exceeded by factor of 1.7 the value of food imports from the Soviet Republics.
Agro climate conditions in Georgia are varied for horticultures. Nearly all types
of climate, ranging from that of the zone of eternal snows to the humid subtropical
zone are found on the comparatively small territory of Georgia.
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During recent years the supply of agricultural products from Georgia to the FSU
republics and international markets has been substantially reduced. The country has
lost its position on the export markets and as a result Georgia became a net importer
of food products. Of all fruits grown in Georgia, sixteen kinds of commercial value.
The varieties of fruits that are grown depend upon natural and economic condition,
as well as on the demands of market. Natural and economic conditions in different
districts of the Georgia being most varied, a great number of varieties are grown, as
this or that variety does not prove to be of equal economic value in all districts. The
number of fruit varieties grown in the districts of Georgia is as follows: apples-100
varieties, pears-60, quinces-20, plums-over 30, peaches-about 40, sweet cherries-
16, red cherries-14, apricots-10, hazel-nuts-15, almonds-15, persimmons-10, figs-
over 30, etc. Good yields of apples, pears, and etc. comparatively good quality can
be harvested only in those parts of Western Georgia where the climate is moderate,
namely in Racha-Lechkhumi, some micro regions of Abkhasia, Keda-Khulo, the
flat foothills and mountain areas in the eastern part of Imereti, Megrelia and Guria,
if proper methods of cultivation are employed. Organic Horticultural farming has
become a very popular subject, and our young farmers and students in some districts
often visit organic farms or study the fundaments of this production system as an
example of sustainable activity and environmental education. Plum-tree stocks. As
regards vigor of growth, plum-tree stocks fall into three groups: stocks of vigorous
growth, of medium and weak growth or dwarf stocks. For a number of reasons, until
quite lately, different varieties of plums were mostly grafted onto vigorous stocks; a
very small part of the saplings was grafted on medium stocks; as for dwarf stocks, they
began to attract the attention of fruit-growers only about ten years ago, after which
kind of stock has been finding a wider and wider application. In future the production
of dwarf saplings is to increase considerably. Of these some have been included in the
standard assortment: apples-18 varieties, pears —15, quinces-7, plum-9, tgemali plums-
6, sweet cherries-8, red cherries-4, peaches-20, apricots-5, hazel nuts-9, almonds —4,
persimonds-6, and figs —16 varieties. Those acknowledged varieties are of excellent
quality, they are well adapted to local conditions, and they are testy and characterized
by high technical indices. Varieties selected for inclusion in the assortment of every
zone are provided with adequate polineferous varieties, chosen from among standard
varieties. Shaping of Plums plant canopy through special method of cultivation, prune
and green operations was piloted in 4 provinces of West Georgia with the purpose of
increasing plums kernel output. This technology was used to produce 19,000 seedlings
of 5 varieties. Plums plantations were started on 23ha with this high quality planting
material. Arranging plantations in terraces contributes to combating soil erosion in
sloppy areas. The disseminated technology has a potential of increasing revenues
from plums farming by 30%. More than 200 farmers, believing in the advantages of
the proposed technology, attended seminars delivered by the grant beneficiaries and
obtained printed methodological guidelines from them.
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HNCCIEAOBAHUE NNOBEAEHNA NTHCEKTHLINIOB KJIACCA
HEOHUKOTHHOHNJ0OB B IIOYBE

A. T'punbko, I. 3papuy

Hucemumym ISxoeueuenst u Tokcukonoeuu um. JIL.U. Meoseos
Munucmepcmeso 30pasooxpanenusn Yrpaunvl, Kues

3HauuTeNbHAas 9acTh MECTHIIUIOB, HCIIOJIB3YEMBIX B CEITLCKOM XO3SIHCTBE, Mpsi-
MBIM WJI KOCBEHHBIM ITyTEM IIOTIaAaeT B ITO4YBY. Haxomsch Ha pa3HBIX MOYBEHHBIX
YPOBHSIX, TIECTHIUABI MOTYT aIcOPOMPOBATHCS TIOYBON WIIM MHTPHPOBATh B pas-
JIMYHBIE 3BEHBSI OKpYKalomei cpeasl. s ycrenrHoro penennst 3a1ad Mo OleHKe
9KOJIOTHYECKOTO PHCKA NMPUMEHEHHS TECTHINIOB B CEIILCKOM XO3SHCTBE Ba)KHO
YETKO TPECTABISATH OCOOCHHOCTH MX TOBEACHHS B 3KocucTteMax. ClokuBmIascs
9KOJIOTHYECKasl CUTyalusi TpeOyeT HapaOOTKH HOPMAaTHBOB aHTPOIOI€HHOTO BO3-
JICUCTBHS HA 0OBEKTHI OKPY)KAIOIIEH Cpebl, PEXk/Ie BCEro Ha MOYBY, KaK OJMH U3
BOKHEHIITMX IS )KU3HEACATEIILHOCTH YeJIOBEKA OOBEKTOB.

Llens paboThl - 000CHOBaHNE TUTHEHNYECKUX HOPMATHBOB HEOHHUKOTHHOM/IOB
(aeramurnpuIa, THAKJIONPH/IA) B TOYBE.

C 1enbio BEISICHEHHUS] BOSMOKHOCTH M ONTACHOCTH HAKOTUICHHSI HHCEKTUIINIOB B
1ouBax YKpawHBI IPOBEIACHBI UCCIICAOBAHUS 110 N3YUYCHUIO CTAOMIIBHOCTH AaHHBIX
COC/IMHECHUH B MOYBE U CTETICHW WX MHIPAIMU B CONPEACIBbHBIC C ITOYBOH Cpe/bl:
BO3JyX, BO/LY, PACTCHHI.

B nmaGoparopHOM SKCIIEpUMEHTE H3y4YeHa CTAOMIBHOCTH HEOHHKOTHHOM/IOB
B arrpaBUPOBAHHBIX YCIOBHAX, CIIOCOOCTBYIONIMX MAaKCHMAJILHOMY COXPaHEHHIO
BEIIECTB B MOYBE, @ TAK)KE YCTAHOBJICHB! BEJIMYNHBI TPAHCIOKAIIMOHHOTO, MUTpa-
IIMOHHO-BOJJHOTO, MHUT'PAIIMOHHO-BO3AYIITHOTO M OOIIECAaHUTAPHOTO MOKa3aTelsei.
Hapsiy ¢ 1abopaTopHBIMH SKCIICPUMEHTaMH POBOAMIOCH H3yUCHNE HAKOTUICHHS
1 MHUTpAllMi HEOHWKOTHHOWJIOB B Pa3HBIX THIAX MOYB YKpaWHBI IIPpH 00paboTKe
CEITbCKOXO3SIHCTBEHHBIX KYJIBTYp MpenaparaMy Ha HX OCHOBE.

Jnst mpoBeeH!sI THTHEHHYIECKHUX MCCIIEI0BAHUH OBIITH pa3padoTaHbl METO/IBI
OIIpE/IEIICHHsI OCTAaTKOB alleTaMHUIIPH/Ia U THAKJIONPUAA B MTOYBE, BOJE, BO3IAyXE U
pacrennsix. [IogoOpaHb! yCIoBUS SKCTPAKIUK M3 AHATM3UPYEMBIX OOBEKTOB U CIIO-
COOBI OYMCTKH, a TAK)KE YCIIOBUS KOJMUYECTBEHHOTO OIPEACICHHS C MCIIOIb30Ba-
HUEM 00pamnieHHO-(a30Boi BEICOKOI(MPEKTUBHOM KUAKOCTHON Xxpomarorpaduu ¢
YIBTPa(HOIETOBBIM JICTCKTUPOBAHHIEM.

W3ydenHple 3aKOHOMEPHOCTH ITOBEJCHUSI HCOHHMKOTHHOM/IOB B TIOYBE, C HC-
TI0JTb30BaHUEM Pa3pabOTaHHBIX METOMK, TO3BOJIMIIN OTIPECIUTh TUMUTHPYIOIIHIE
IOKa3aTeNN U YCTAaHOBUTH THTHEHUYECKHE HOPMATHBBI HEOHNKOTHHOWIOB B ITOYBE:
OJK mns aneramumpuna - 0,1 mr/kr u [IAK st tnaxmonpuna - 0,09 mr/kr.

PazpaboTanHble XUMHUKO-aHATNTHYECKHE METO/IBI OTIPE/IEIICHNS] HEOHMKOTHHO-
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WI0B B MOYBE O(UIIHATEHO YTBEPIKICHBI U TIO3BOJISTIOT KOHTPOJIUPOBATE COIEPIKa-
HUE arleTaMUTIPH/Ia ¥ THAKIONPHAA Ha YPOBHE H HIDKE YCTAaHOBICHHBIX THTHEHIYC-
CKHUX HOPMAaTHBOB U, KPOME TOTO, B CIIydae HEOOXOAMMOCTH, MOTYT OBITH HCTIONB30-
BaHBI JJIS TIPOBEICHNUS IKOJIOTHYECKOTO MOHIUTOPHHTA.

HYDROGEN PEROXIDE AND NITRIC OXIDE PLAY DIFFERENT
ROLES IN PLANT DEFENSE RESPONSES

Martha L. Orozco-Cardenas

University of California, Riverside, USA

Hydrogen peroxide and nitric oxide are signaling molecules in plants that
mediate responses against pathogen attacks. Hydrogen peroxide also plays a
role in the wound-defense response of plants against herbivore attacks, serving
as a mediator in the activation of late wound-inducible genes, such as proteinase
inhibitors. Hydrogen peroxide accumulates in vascular bundle cells of wounded
leaves, and is mainly generated by a membrane-bound NADPH oxidase. On the
contrary, nitric oxide strongly inhibits the expression of wound-inducible proteinase
inhibitors, although it does not affect the expression of a group of early signaling
genes, like those encoding prosystemin, polygalacturonase, and several enzymes of
the octadecanoid signaling pathway. Therefore, the cumulative results indicate that
hydrogen peroxide and nitric oxide play antagonistic roles in the defense response
of plants against wounding by herbivores.

HERBICIDES INFLUENCE UPON CERTAIN QUALITATIVE FEATURES
OF MUST AND WINE

N. Sarpe!, S. Poienaru’, Gh. Susu?

'Academy of Agricultural and Forestry Sciences, Bucharest,
2 Agricultural University College, Calarasi, Romania
3 Agricultural State University, Chisinau, Moldova

In various countries, it was studied the influence of herbicides upon must and
wine qualitative features, concerting the sugar content, acidity, C vitamins and
atrazin and simazin residues.

In 1960 at Blaj and Valea Calugareasca Wine Research Stations, the simazin
and atrazin herbicides applied in doses of 5 kg/ha have increased the sugar content
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and acidity. The same herbicides based on simazin have been studied in 1967-
1969 at the Chisinau Wine Research Institute. The untreated control has registered
16,6% sugar content, while the simazin treated one the sugar content was 18,7%,
the results being obviously superior. On the other hand, the acidity results were
practically equal.

Relevant results were obtained in 1970-1974 at Stefanesti — Arges Wine
Research Station. Applying simazin and atrazin in doses of 3-4 and 5 kg/ha the
sugar content in must was 149 g/liter, and at the untreated control it was 148 g/liter.
The residual content of simazin and atrazin was 0,03 — 0,04 ppm, much beyond the
limit admitted by European and USA authorities.

The most recent data from 1993-1995 from Dabuleni Wine Research Station,
reveled he fact that atrazin and simazin did not influence negatively the sugar
content and acidity.

Based on the respective data it may be asserted that herbicides did not influence
negatively the must, respectively the wine qualitative features.

ATRAZINE - THE MOST ECOLOGICAL HERBICIDE USED
WORLDWIDE AT MAIZE CROPS

N. Sarpe', S. Poienaru’, Gh. Susu?

!Academy of Agricultural and Forestry Sciences, Bucharest,
?Agricultural University College, Calarasi, Romania
3Agricultural State University, Chisinau, Moldova

The atrazin synthesis, performed in 1956 in the laboratories of J.R. Geigy
Company may be considered a scientific revolution for the fact that it is super-
selective herbicide for maize. During the almost 50 years, atrazin proved to be the
most frequently used selective herbicide, on the largest areas in the world.

Atrazin is a systemic herbicide adsorbed through the radicle and leaves. 1t6
has an exceptional physiological selectivity for maize that due to the enzymatic
complex decompose it very quickly in non-toxic substances, until CO,.

There are numerous results in Romania as well as in other countries through
which it is demonstrated that within the maize grains, atrazin residues, were not
found. Atrazin also influences positively the crops’ quality.

Despite the countries from European Union, in the countries from other
continents including USA, atrazin was used for the maize culture on millions of ha
in 2004.

In conclusion, atrazin is the most selective and ecological herbicide for the
maize culture, and its remanent effect may be solved by various methods in every
country.
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INFLUENCE OF VARIOUS HERBICIDES UPON THE WHEAT
QUALITATIVE FEATURES

N. Sarpe', S. Poienaru’

'Academy of Agricultural and Forestry Sciences, Bucharest,
2 Agricultural University College, Calarasi, Romania

Herbicide use is one of the most important links from the wheat culture
technology, because it contributes mainly to a yield increase, irrespective of the
climate conditions of the respective year.

From the synthesis performed by Zaharcenko (1973) it result that the experiments
effected by Mc Giure in USA, the treatments with 2,4 — D + dicamba have increased
the protein content of the wheat grains. Based on certain experiments performed
in France with 2,4 — D and MCPA (Kastrui 1970) he asserts that these herbicides
positively influence the bakery indexes.

In Romania, based on the experiments effected at Fundulea Agricultural
Research Institute, it was showed hat herbicides based on decamba + 2,4 — D have
contributed to an increase of gluten content and bakery indexes. Chlorsulfuron
herbicide, applied in 3 epochs, has also substantially contributed to an increase of
protein content at wheat grains.

At Secuieni and Braila agricultural research stations were studied herbicides
based on fluroxypir, bromoxynil, metsulam, upon certain quality indexes of wheat
grains: protein, gluten content, etc.

In conclusion, the authors ascertain that all herbicides have increased the wheat
yield in proportion of 15 to 32% and influenced positively the wheat qualitative
features.

ENTOMOPATHOGENIC DISTRIBUTIONS IN THE SOIL OF MOLDOVA

Gebremichael Gebremariam', Randy Gaugler’, Khoun B. Nguyen®

!Laboratory of Microbiology and Insect Pathology, Chisinau, Moldova,
’Department of Entomology, Rutgers University, New Brunswic, USA
‘Entomology and Nematology Department, University of Florida, Gainesville USA

Steinernema and Heterorhabditis species are nematodes parasitic on insects.
They transmit bacteria which are lethal to their host. Over the last two decades
steinernematids and heterorhabditids have become increasingly popular for insect
control heterorhabditid and steinernematid nematodes have been isolated from soil
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throughout the world using the Galleria mellonella trap method. The present study
documents natural populations of entomopathogenic nematodes in Moldova to
provide criteria for introduction of exotic species.

Soil samples were collected in 2003-2004 at Chisinau municipality sites. The
habitats were classified as orchard, pasture grass, fruit vegetables, sunflower, weedy
or forest sites. Soil samples were assayed for entomopathogenic nematodes using
multiple cycles of the Galleria mellonella bait method. Each soil sample was
placed in a plastic glass . The following day 4 instar larva of greater wax moth,
Galleria mellonella were placed on the soil surface. The glasses were inverted and
held at room temperature. Galleria cadavers exhibiting the characteristic signs and
symptoms of entomopathogenic nematode infection were transferred to White traps
(1927). Infective juvenile nematodes emerging in the traps were used to reinfect
additional Galleria to confirm pathogenicity and fulfill Koch’s postulates.

A total of 35 soil samples were collected. Entomopathogenic nematodes were
recovered from 29 sites: 80.3% for H. bacteriophora, 11.4% for S. carpocapsae.
Heterorhabditid isolates were more prevalent than steinernematids. Heterorhabditids
are widely distributed in orchard, fruit vegetable grass pasture and sunflower fields.
Steinernematid were scarcely distributed to pasture grassland and weed sites. The
orchard and sunflower field were rich in heterorhabditids as nearly 23 of these sites
were positive, but sites like closed canopy forest and maize fields appeared to be
virtual deserts for Steinernematids. Additional investigation in densely forested
areas is needed.

Infective juveniles, females and males of entomopathogenic nematodes (23
isolates) were identified as two entomopathogenic nematodes: H. bacteriophora
and Steinernema carpocapsae and constitute the first record of entomopathogenic
nematodes from Moldova.
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HNCIIOJBb30BAHUE NWJINCTBIX OTXOA10B BOAIOEMOB
B MPOU3BOACTBE KEPAMUNYECKUX MATEPUAJIOB

3. Kagbiposa, 3. Kypsi3zos

Hnemumym Obweii u Heopeanuuecxoii Xumuu, Axademus Hayk
Pecnyonuxu Yz6exucman, Tawxenm

Pa3Butue opomaemMoro 3emnenenus U THAPOTEXHUUYECKOTO CTPOHUTENHCTBA B
V36ekncrane, OCBOCHNE HOBBIX M YJIy4IICHHE MEIHOPATHBHOTO COCTOSHHMS IKC-
IUTyaTUPYEMBIX 3€Meb Ha BCEX ATalaX XapaKTepHU30BaIOCh BO3PACTAIOIIUM HC-
TI0JTb30BAHUEM BOJIHBIX PECYPCOB, NX MIEPEPETYINPOBAHUEM, IEPEOPOCKO CTOKA B
OpOIIaeMbIe 30HBI  COIIPOBOYXKIAIIOCH CTPOUTEIBCTBOM OOJTBIINX M MAJIBIX BOJIOXPa-
nununl. K HactosmmeMy BpeMeH! MOCTPOCHO U PyHKIMOHHUpYeET Oosee 25 GonmbInx
(oobemom Gonee 500 mutH. M?), cpenrux (ot 50 10 500 MiH. M*) 1 ManbIxX (MeHee 50
MITH.M?) BOIOXPaHMIIUIL, PACIIONOKEHHBIX B OacceiiHax pek AMynapbs, Ceipaapbs,
Cypxangapbs, Kamkanapsest, 3apadman, Kapanapes, Axanrapan, Unpuuk u J1p.
Wbl comeprkar KaMHU M paKOBHHBI, KOTOpBIE /10 Hadasia IIepepadOTKH yAasIIoTCsl.
B xoze 9KCTpy3ur MOXKET IPOUCXOUTH PACCIOCHHE, KOTOPOE, B YaCTHOCTH, HAOIIO-
JlaeTcs IpY HAITMYUU B MAacce OAHOPOJHBIX 110 pa3Mepy 3epeH necka. [IposeeHHbIe
aBTOpaMU JaHHOH pabOThI TOKa3aHkl, YTO HECOMHEHHBIN HHTEPEC B KAYE€CTBE Kepa-
MHUYECKOTO CBIPbsI IPEACTABISIIOT OTXObI BOAOEMOB - TOHHBIX OTI0KEHHI.

B mpouecce skcruryatanyy BOAOXPAaHWINIL UX Yallld HAUUHAIOT 3aHOCUTHCA
TEeppUreHHBIM MarepuasioM. HanpumMep, 00beMbl 3aniIeHus T0  pe3yssTaram OaTH-
METPUYECKUX CBEMOK, B ImpuMepe UHMMKypraHckoro BopoxpaHmiuma 3a 1962-
1987 rr. cocraumu 50 muH.M?. XHUMHKO-MHHEPATOTHUECKUMU HCCIIETOBAHUSI-
MH OBUIO YCTaHOBIICHO, YTO JIOHHBIC OTIIOKEHHS OITMCHIBAEMOT0 BOJAOXPAHMIIMIIA
MIPEJCTABIEHbI AJI€BPUTUCTBIMU INIMHAMU MOHTMOPWIJIOHUT - THIPOCIIOAUCTOrO
cocrasa. CozmeprkaHne THAPOCIIONG! B HUX Koseonercst oT 73 1o 80 %, B cpeaHemM
- 75%, monT™MOpHILTOHUTA - OT 7 10 14%, B cpemuem 12% (Tadm.l). B kauectse
MpUMeced MPUCYTCTBYIOT XJIOPUT - 7% WU KAOTHHUT - 5%.

XUMHYECKHI COCTaB JJOHHBIX 0CAIKOB U3YUEH I10 ITATH IpodaM. YCTaHOBIICHO,
YTO B IIEJIOM OH OOBIYEH JJISI MOHTMOPHJUIOHHT - THAPOCIIONUCTBIX 00pa3oBaHuUil.
Conepxanne SiO2 xomebnercs ot 45,88 1o 48,58 % (B cpenuem 47,11 %), Al203
-ot 12,21 10 13,94 % (B cpemuem 13,08 % ), Na20 - 0,9 % (B cpemnem), a K20
- 2,59 %.

Heckonbko MOBBINIEHO B MUHEpANBHBIX HIaX COAEPIKAHUE OKCHIOB Kallb-
uusg 1 maruus, B cpeaHem 11,35 u 2,40 % coorBerctBenHo u CO2 - 9,96 %,
4TO0 OOYCJIOBIMBAET MX BBICOKYIO KapOonatHocTh - 24,0 % (B cpemnem). Co-
JICp’)KaHUE CEPHUCTBIX COCIMHEHWH - HeBbICOKoe, B cpeaHeMm - 0,35%, doc-
¢opuoro anruapura - 0,10%, oxcuna mapranma - 0,09%. IlocToSHHBIM KOM-
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[TOHEHTOM B MHUHCPAIBHBIX HJIaX SBISIETCS JKEJIe30 W TUTaH. JKerle3o mpen-
CTaBICHO B OCHOBHOM B OKCHIHOW (hopMe, €ro CyMMapHOE COIEp/KaHHEe
6,12%, B cpenneM nipu conepxkannu FeO - 1,42%; comepxanune TiO2 - 0,57%.
B 1iermoM, mcciieqoBaHHBIC HAMHM HIIMCTBIX OTXOIOB BOJOEMOB UHMMKYpPraHCKOTO,
IMaukamapckoro u Karrakypranckoro BOJOXPAaHMJIMII, 0 CBOMM (PH3HKO-MEXa-
HUYECKMM M TEXHOJOTMYECKMM CBOMCTBAM HE YCTYHAIOT TPAJIMIIMOHHBIM JIECaM
M JICCCOBHIHBIM CyIIIMHKaM. TakuMm 0Opa3oM, Ha OCHOBAHHWHU ITPOBCICHHBIX JKC-
MEPUMEHTAIBHBIX UCCICIOBAHMI YCTAHOBICHO, YTO HA OCHOBE MJIMCTBIX OTXOIOB
MOYKHO TIOJYYHTh BBICOKOKAYECTBEHHBIC KCPAMHUCCKHAE MaTepUalbl Pa3IMdHOrO
Ha3HAYEHMS.

KUCJOTOYINIOPHBIE MATEPHUAJIBI HA OCHOBE
HPOMBIIIVIEHHBIX OTXO40B

A. Anbuios, L. A6unos, 3. KagbipoBa, A. Myxamenoaes

Huemumym Obweii u Heopeanuueckoti Xumuu Axademuu Hayx
Pecnyonuxu Yzoexucman, Tawxenm, Y306exucman

B HacTosmee Bpems Halla)kWBaHHE COOCTBEHHOTO IMPOM3BOICTBA KHCIOTOY-
MTOPHBIX MaTepuanoB B PecryOnmke Y30ekucTaH Ha OCHOBE MECTHOTO CHIPBS U ITPO-
MBIIIUIEHHBIX OTXO/IOB C BBITYCKOM SKOHOMHYECKH ITPHEMIIEMOH ce0eCTOMMOCTHIO
KHCJIOTOYIIOPHBIX MaTePHaIOB, SIBISETCS HanOoJee akTyaTbHOM MPOOIeMOii.

B Pecry0Onuke uMeroTcs pa3inyHble MECTOPOXKACHHUS CHIPHEBBIX MaTepPHAIIOB,
B YaCTHOCTHU aHJIE3UT, Oa3aibT, OCHUTAYMUT, 1uada3, KBapIUT, KBAPIEBbIC TIECKH,
rmemM3a, MapIlauiiT, a TakKe IIPOMBIIUICHHBIC OTXOABI, B YaCTHOCTH (TOpcoaep-
JKAIe OTXOABI OOOTAICHHUS UPKOHOBBIX DY, 30JIONUIAKH, AITFOMHHEBBIX COTIO-
JIUMEPOB, (IIOTOOTXO]T (ITFOOPUTOOOOTATUTEILHON (DAOPHKY M T JI. IIPUTOIHBIX JIJIS
MIPOU3BOJICTBA KUCIOTOYTIOPHBIX MaTePHAIIOB.

B nmamHO# paboTe MpHUBEICHBI PE3YNBTaThl HWCCICAOBAHHS 110 YTIITH3AINH
MPOMBIIIIJICHHBIX OTXOMOB - (PIOTOOTXOABI (DIFOOPUTOOOOTATUTENBHON (hadbpH-
ki (OPOD), kpeMHE(PTOPUCTOTO HATPHUS M JKUIKOTO CTEKJIA, C IENIBI0 TIOTYUYCHHS
KHCJIOTOYIOPHBIX BSUKYIIUX MaTepUaNoB Ha WX ocHoBe. [Ipm 3ToM HEeoOxommmo
OTMETHTH, 4TO €KeroaHbli Beixonq ®OD cocrasmsier 10 350 TBIC. TOHH. B TOJ U
B HACTOsIIEE BpeMs B OTBajlax HAKOIUIEHO CBbIIe 1,5 MutH. TOHH. D10TOOTXOABI
DOD npecTaBiseT co00H OKPYIIILIMEA 36pHAMH CBETIIO-TOPYHMYHOTO I[BETA H UME-
et Temueparypsl mwiasienus 14000C u o0beMuyro mMac-cy 1550 kr/m3. IIpu sTomM
clielyeT OTMETHTD, YTO MaKCUMaJIbHAsI KPYITHOCTH 3epHa 1,25 MM. B Tabim. npuse-
JICHBI XHMHUYECKHE COCTaBbI Pa3IMuHbIX Gpakiuit @OD. M3 maHHBIX TaOI. BUIHO,
YTO HCHOIB3YEMBIH OTXOI CONEPKUT OKoJo 5 % ocrtarognoro ¢urooputa (CaF2).
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Tabmuma. Xumudeckuii coctaB ¢roroorxona ®OD, macc %.

npo6 | SiO, | Al20, | Fe, O, | CaO | MgO | Na,0 | KO | BaO | CaF I

2 2

1 76,774 5,46 | 1,72 | 4,13 | 0,54 | 0,38 | 1,97 | 0,15 | 5,00 | 3,88
2 |77,81| 5,18 | 1,67 | 5,78 | 0,61 | 0,37 | 1,67 | 0,11 | 4,81 | 3,26
3 178,13 5,63 | 1,86 | 5,19 | 0,68 | 0,35 | 1,67 | 0,13 | 5,18 | 2,96
4 |76,09| 558 | 1,79 | 5,73 | 0,63 | 0,35 | 1,93 | 0,15 | 5,13 | 2,62
5 177,21| 531 | 1,70 | 5,47 | 0,53 | 0,37 | 1,74 | 0,14 | 4,97 | 2,56

CocTaB KOMIIOHEHTOB KHCJIOTOYTIOPHBIX BSDKYIIHMX COCTABIISIET CIICAYFOLIMM
(B %): ®OD - 75-81; Na,SiF_ - 2-8; sxuaxoe crekio - 17. Takum 06pasom, pesyib-
TaThl IPOBEICHHOIO UCCIICIOBAHMUS JIAI0T OCHOBAHHE 3aKJIIOUUTh, YTO (PIIOTOTXO/BI
DO obnagaroT 6:1aroNPHUATHHIM COYETAHUEM COCTABIISIFOLIMX OKCHJIOB U BIIOJHE
MOTYT OBITh PEKOMEH/IOBaHbI B KaUECTBE OCHOBHOTO KOMITIOHEHTA B ITPOM3BOJICTBE
KHCJIOTOYHOPHBIX BSDKYIIMX MaTepualioB B3aMEH KPEMHE3EMCOJECPIKAIINX ChIphbe-
BBIX MaTepraioB

IMPLEMENTATION OF SUSTAINABLE WASTE MANAGEMENT
PRINCIPLES (A CASE STUDY OF DAR ES SALAAM CITY IN
TANZANIA)

Abdallah Ramadhani MKkindi

A comparative study was carried out to assess and evaluate the implementa-
tion of sustainable waste management principles through technology before and
after the privatisation of municipal solid waste collection and disposal and after
establishment of Cleaner Production Centre of Tanzania in Dar es Salaam City.
Interview with responsible personnel in the study area was used to gather data.
Generated data were analysed by SAS and SPSS and Excel spreadsheets and results
were presented in Tables and Figures. In determining the role of cleaner production
for municipal solid waste minimisation by the industries, it was observed that after
establishment of cleaner production centre in the city, 47 industries participated
in the cleaner production training programmes and 5 of them were able to put the
acquired skills into practice. Sabuni industry which also participated the training,
minimised using plastic bottle in packaging from 75,000 in 2000 to 22,500 in 2002
by changing the design of their soap from liquid to solid-bar form. In assessing the
performance of informal recycling, results showed a significant (P<0.05) increase
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in the collection of recyclable materials which ranged from an average of 35 to 174
tonnes per day between 1996 and 2003 compared to 17 tonnes in 1985-1994. At
KIBO Paper for example, the average quantity of waste paper bought for recycling
increased from 75 to 435 tonnes in 1996-2003 compared to 50 tonnes in 1985-1994.
At ALAF the quantity of scrap metals bought for recycling also increased from 46
to 424 tonnes compared to 34 in 1985-1994. In determining the efficiencies of the
average quantities of MSW collection and disposal, results showed a significant
(P<0.05) increase in their efficiencies which ranged from 16 to 56% and 12 to 40%
in 1996 to 2003 compared to 8% and 5% in 1985-1994 respectively. The findings
of this study concluded that there were achievements and failures in implementing
these principles through technology. It highlights the need for proposing recom-
mendations for further technological improvements to achieve sustainable waste
management in Dar es Salaam.

XO3SIMCTBEHHO-BBITOBOM ®AP®OP HA OCHOBE
BAMHAKCAMCKUX ®AP®OPOBBIX KAMHEN U
INIMHO3EMCOJIEPKAIIETO OTXOJIA

K. AnumikaHoBa

Tawxenmckuit Xumuxo-mexuonoeudeckuit Mncmumym, Tawkenm, Y36exucman

VY36exucTan o0nagaeT HeMCYepPIIaeMbIMU 3allacaMy BCEX BHUJIOB KEPAMUYIECKO-
TO CBIpBA UIA Tpou3BojACTBa (apdopa u dasHca, 0OAHAKO MHOTHE W3 HUX HE JO-
CTaTOYHO OCBOCHBI U M3Y4eHBL. Hapsay ¢ TpaauIMOHHBIMH BUAAMHU CHIPbS OOIb-
I0# MHTEpEC MPEICTABISAIOT TAKXKEe HETPAIWIIMOHHBIC, B YHCIO KOTOPBIX MOXKHO
oTtHecTH (happopoBble KaMHN baliHakcaliCKOro MeCTOPOXKICHHS. biaronpHusTHBII
XIMHKO-MHUHEPAIOTHIECKUN COCTaB, HEBBICOKOE COJICPKAHUE XPOMOTEHHBIX OKCH-
JIOB OTKPBIBAIOT OOIBIIHE BO3MOKHOCTH JUTS CO3MaHUS d(h(HEKTHBHON TEXHOIOTHI
TTONTY4YCHUS KadeCTBEHHOTO (apdopa Ha X OCHOBE.

BrrtoBoit apdop, momrydeHHBII Ha OCHOBE IBYX Pa3HOBUAHOCTEH (KBapIi-ce-
PHUIITOBOTO M KBapL-MUPO(UILTUTOBOTO cocTaBa) daphopoBrix kamHel baliHak-
CaliCKOTO MECTOPOXKICHUS U IPYTUX MPEACTABUTENICH MECTHOTO CHIPhs Y30eKucTa-
Ha XapaKTepH3yeTcsl HeBBICOKOH Oenm3HOW (62 u 66%) M HU3KMMHU 3HaYCHUSIMA
ko3 punueHToB kuciaornoctw (1,71 u 1,88).

C menpro yBeTMUCHUs OCNHM3HBI M (PU3UKO-MEXaHHIECKHX CBOUCTB (hapdopa
HaMH H3y4Jajach BO3MOKHOCTH BBEJICHHS B COCTAaB MacC TOOABKH TIIMHO3EMCOIep-
xkarero orxona lllypraHckoro ra3oXMMHYEcKOro KoMIuiekca. [TnHo3eMcomepka-
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I OTXOJ SABJISIETCSI OTPAOOTAHHBIM KaTaJIM3aTOPOM U TIPENCTaBIsAeT co0oit che-
pHYECKHe TPaHyITBI PXKaBO-KOPUIHEBBIX OTTEHKOB. [locie TepMudeckoii 00paboTKn
rpu 1000°C 11BeT TpaHyiT CTAHOBUTCS OCITbIM. XUMHUECKHH COCTaB TepMOOOpado-
TaHHoTO OTX0Ma B Macc.%: Al,O, — 90,22; Na,0- 3,32; K,0- 0,08; CaO — 5,88,
Fe,0,-0,05.

Baitrakcaiickue ¢pappopoBbie KAMHH B COCTaBE MAcCC BBITIOIHSUIA POJTh KaMe-
HHUCTHIX KOMIIOHEHTOB (KBapIia ¥ IMOJICBOTO IITAaTa) ¥ YaCTHYHO 3aMEHSITH KAOJIHH.
ConeprkaHne 0TX0jla B COCTaBe Macc cocTaBiisiio oT 1 1o 5 % ot Beca cyxol mac-
CHI.

Ha ocHoBe uM3y4eHHsS KEepaMHKO-TEXHOJIOTHMYCCKUX M (PH3UKO-MEXaHMIECKUX
CBOWCTB psiZla ONBITHBIX MacC OBIJIO YCTAaHOBJICHO, YTO C BBEJICHHEM OTPaOOTaHHO-
ro KaTaju3aropa B cocTaB Gpap(opoBBIX Macc HAOIIOMACTCS 3aMETHOE YBEITMUCHUE
npogHocTr mpu u3rude (mo 107 — 115 MIla) u Tepmocroiikoctn haphopoBbIX 00-
pastoB (1o 14 temnocmen). benusna dapdopoBoro Marepranga U3 ONTUMAITEHON
Macchl TOBBIMaeTcs 10 68-69%, mporecc 00pa30BaHUS MYJUIATa CYIIECTBEHHO
uHTeHCUpHUIUpyetcs. OO0pas3mpl copepkampe J00aBKH — IITHHO3EMCOepIKalile-
TO OTXOJla 10 CPAaBHEHUIO C OOBIYHBIMHU 00J1a/Taf0T BHICOKOW TUIOTHOCTHIO (2,49-
2,50 r/cm®)  m Oollee HM3KMMH 3HAYEHHMSIMH Kod(duuuenta kuciaorHoctu (1,50-
1,52). IIpm stom, mpu Temneparype oboxkura 1350-1380°C dopmupyercs Gonee
OIHOPOIHAS MHUKPOCTPYKTypa C KPUCTAITMUSCKAME (a3aMHu MYJUTUTA, KBapIa H
KpHcToOaIHTAa.

SISTEM DE UTILAJE PENTRU COLECTAREA SELECTIVA A
DESEURILOR METALICE

Theodor Musat, Marian Danciuc, Ilie Nicolae

S.C. Promex S.A. Braila, Romania
Aurel Ciurea, Constantin Stanciu, Viorel Cartas

Facultatea de Inginerie Braila, Romania

Una din problemele cele mai acute de protectie a mediului din Romania, este
reprezentati de gestiunea deseurilor. in cursul anului 2000 s—au generat peste 55
milioane tone de deseuri, din care aproximativ 15% reprezinta deseuri colectate din
municipalitati si 85% sunt deseuri generate de industrie, agricultura, constructii,
etc.

Compozitia deseurilor este variabild in functie de regiune si perioada anului.
Deseurile metalice reprezinta 2,8% (in greutate) din deseurile menajere. Colectarea
separata a deseurilor menajere nu se practica in mod organizat.
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Pornind de la necesitatea colectarii selective a deseurilor, lucrarea prezinta un
sistem de colectare compus dintr-o macara graifar cu capacitatea de 0,6 m* (sarcina
maxima macara 10 tone) si o presa de balotat cu volumul camerei de presare de 2,8
m? . Forta maxima de presare este de 2000 KN, durata medie a ciclului de presare
este de 100 secunde, iar productivitatea orara este de 8-10 tone. Actionarea presei
se face cu motor electric (55 KW), printr-o transmisie complet hidraulica. Presa
lucreaza ciclic, in regim automat, fiind caracterizata printr-o mare productivitate si
o remarcabila fiabilitate.

IMPACT OF POLYCHLORINATED BIPHENYLS (PCBS) ON THE
HUMAN HEALTH AND ENVIRONMENT IN THE REPUBLIC OF
MOLDOVA

Gh. Ducal, I.Barbarasa? A. Isac’

"Academy of Sciences of Moldova
2State University of Moldova, Chisinau, Moldova

Polychlorinated biphenyls (PCBs) are synthetic organic chemicals comprising
209 individual chlorinated biphenyl compounds. Exposure to each of these
compounds is associated with different levels of risk for the environment and
human health. Although PCBs were not manufactured in the Republic of Moldova
they were used and keep on to be used and are stocked in the energy equipment
like transformers and capacitors. The main components of the PCBs exposure are
the environment and employees from energy sector. Because of their resistance to
degradation which is very high, PCBs persist in the environment for a long period
and represent a real threat for the environment and human health.

This paper summarizes the (PCBs) impact on the human health and environment
in the Republic of Moldova. Recent (PCBs) inventory study within the World Bank
Project “Implementation of the Stockholm Convention in Moldova” http://www.
moldovapops.md showed that in the Republic of Moldova there are stoked more
than 23 920 tons of dielectric oil potentially contaminated distributed in the 26 300
transformers also 17 000 capacitors are emplaced on the territory of the Republic
of Moldova.

During two decades between 1970-1990 over 800.000 tons of pesticides were
used in the agriculture of the Republic of Moldova, the greatest amounts having been
used during 1980-1990. It is considered that as a result of excessive use of pesticides
in Moldova during the last decades, the health status of at least two generations was
affected. The burden of morbidity resulted from the acute and chronic effects of
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exposure to organic chemicals, is significant in Moldova and has important social
and economic costs. Prevention of further exposure of the population to POPs
pesticides is one of the public health imperatives.

At that time the sites contamination problem with pesticides was researched
by the authorities and during 1984 to 1989 there was determined the contamination
level with organochlorinated pesticides like DDT, DDE and Hexaclorciclohexan
(HCH) in the foods which were produced in the country and in the breast milk, by
the National Scientific Practical Preventive Medicine. The obtained data showed
that the content of DDT and HCH in the breast milk represented almost 96 % of
frequency and the content of DDT — 0.03 mg/dm’, HCH 0.01 mg/dm?. The toxic
effect of the organochlorinated pesticides is manifested at the same time on women
organisms as well. Epidemiological investigations, carried out by A. Vasilov in the
90-th demonstrated that concurrently with pesticides use intensification or exposures
increased the frequency of pathological conditions and functional disturbances of the
feminine reproductive sphere. There are prerequisites that such impact was produced
on masculine reproductive sphere as well because the masculine unproductiveness
in the last decades rose significantly.

It is known that worldwide population have suffered from PCBs exposures and
the synergism between PCBs intoxication and bad live condition leads to the low life
level. Exposures of people to PCBs conduct to the next problems: /. Development
problem of the children whose mothers ate contaminated fish, 2. deficits of the
neurobehavioral occur in newborns and continue through school-aged children
who had in utero exposure to PCBs, 3. Liver disease and of course 4.Higher cancer
risk.

For the Republic of Moldova there was always characteristic a low life
expectancy at birth, near with the average at the 65, 8 — 67, 8 years. In accordance
with the inventory data the amount of the organochlorinated pesticides were reduced
till 1700 tons but the average life level is still kept and it is supposed that a small or
big contribution to it represent PCBs exposures and contamination.

In Moldova the PCBs exposures and contamination it wasn’t studied and at the
same time with the enablement of the National Implementation Plan in the field
of Persistent Organic Pollutants their will be developed and improve the existent
monitoring system and risk assessment of PCBs on the environment and human
health.

Within doctorate study which is done at the Sate University of Moldova the
main task is focused on the assessment of the PCBs exposures and contamination of
environment and human health from Moldova.

The Electrical Oil, which is contained in the Electrical Power Transformer,
analyzed by Gas Chromatography method showed that there were PCBs congeners
in the Electrical Oil. The concentration of PCBs is up to 50 ppm and in this case
according to US Federal regulation substances containing PCBs 50 - 499 ppm PCB
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is classified as “PCB-contaminated”. Capacitors’ filling it is classified as “pure”
PCB substance.

The toxicity of a PCB is dependent by the number of chlorines present on the
biphenyl structures and by the positions of the chlorines. For instance congeners
with chlorines in both para positions (4 and 4’) and at least 2 chlorines at the meta
positions (3, 5, 3°, 57) are considered to be “dioxin like” and are particularly toxic.
The PCB structure is nearly as a structure with natural hormones. The PCB’s
congeners can mimic natural hormones (thyroid and other steroidal hormones) and
interfere with endocrine function in this case they can bring big damage as cancer
at the final.

COCTOSIHUE U MOHUTOPHUHI 3AXOPOHEHWI HEITPUT' OHBIX
HNECTHIIAJIOB OTHOCSAIINXCA K CTOHMKUM OPTAHUYECKHAM
SATPASHUTEJIAM

O. Beasrii, M. ITucapuk

benopycckuii Hayuno-Hccnedosamenvckuii Llenmp Sxonoeus
Mumnck, Pecnyonuxa benapyco

OnHol U3 BaKHEUITUX MpoOiieM, ¢ KOTOpo# cTankuBaeTcsi bemapych B chepe
oOpallleH!sI ¢ OTaCHBIMHU OTXOJIAMH SIBJISIETCS TIpo0IeMa OOpalieHus ¢ HeITPUTOI-
HBIMH U 3alpelICHHBIMH K UCIOJb30BaHMIO mecTuiaamu. K HacTosiiemMy Bpe-
MEHH HX KOJMYECTBO B PECIyOJIHMKE COCTABISIET CBBIIIE 6 ThIC. TOHH, U3 KOTOPHIX
4 ThIC. TOHH HaXOJSITCSl B 3aXOPOHEHHSIX, & CBBIIIE 2 THIC. TOHH B XO3SICTBAaX M Ha
crnanax «Cenbxo3xumun». HoMeHKIaTypa MecTUiuIoB BecbMa pasHooodpazna. M
HAXOJUTCS B PA3HBIX arperatHpiX COCTOSHUSIX. C [ENbI0 YCTPAHEeHUs! JIOKAJIbHBIX
IKOJIOTMYECKUX KATacTpo( MPOBOAUTCS IEPEyNakoBKa MEeCTUIINI0B, XPAHSIIIIXCS
Ha TMOBEPXHOCTH. BMecTe ¢ TeM Ha TEpPUTOPUHU PECITyOIIMKH PACIOIMKEHO 7
MO/I3EMHBIX 3aXOPOHEHUI TECTHUIMIOB, 3aMpPEIIEHHBIX K NpuMeHeHno. Kak u3-
BecTHO, coracHo CTokroipMckoi KoHBEHIMH, JEBATh BUAOB MECTUIHIOB OT-
HECEHBI K CTOMKMM opraHudeckum 3arps3autelisiM (CO3), KoTopble B COCTaBe
cMecell B 3HAYUTEbHBIX KOJMYECTBAX MPUCYTCTBYIOT B 3aXOPOHEHHSIX.

JletanbHble SKOJIOTUYECKUE HMCCICIOBAHUS 3aXOPOHEHUI MECTHUIUI0B Havya-
JIach B TOCIIE/IHUE TO/Ibl, OCHOBHOM LIEJIbI0 KOTOPBIX SIBISIETCSl OMPEICIICHUE HX
BO3JICHCTBHS HA OKPYKAIOIIYIO CPEY.

KOMILIEeKCHBIE SKOJIOTHYECKHE HAOIIOACHHS 338 3aXOPOHEHHUSIMH BKIIOUYAIOT:
H3YYEHHUE T'€0JI0Tr0-THAPOreOIOTHUECKUX YCIOBUH YUaCTKOB;

- 000CHOBaHHE M COOPYKEHHE PEKUMHOM CETU HAOIIOIATEIbHBIX CKBAXKUH
3a TIO/I3€MHBIMU BOJIAMH;
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- YCTaHOBJICHHWE BO3MOXKHBIX ITyTEH MHTpAIH TIECTHIIMIOB B OKPYXkKaro-
IIy1o Cpeay,

- aHaJIWTHYECKHE MUCCIICOBAHUS DKOCHCTEM Ha COepKaHKe MECTHITHIOB;

- 000CHOBaHHE MMOCTOSHHOTO JIOKAJIBHOTO MOHHUTOPHHTA Ha KaXKIOM 3aXO0-
POHEHHH.

Pe3ynbrarel mpOBEIEHHBIX UCCIIEIOBAHNN TTOKA3AIIH:

-3aXOPOHEHHUSI TICCTUIIMIOB HE 00eCIIeunBarOT 0€30MacHOTO TS OKPYKAIOIeH
Cpebl M HACEJICHUS JUTUTEHHOTO XPaHSHHUS SITIOXUMHUKATOB;

-B 30HAaX BIUSHUS 3aXOPOHEHUH (DUKCUPYETCS HATNIHE SITOXUMHUKATOB B TPYH-
TOBBIX ¥ TIOBEPXHOCTHBIX BOJIAX;

-KOHTIEHTPAIINN TIECTUITUIOB COCTABIIIOT OT HECKOJMBKHX goeit no 3-5 T1JIK;

-Ha 3aXOPOHEHUAX TIECTHIINIOB HEOOXOTUMO TIPOBEICHNE ITOCTOSHHBIX MOHH-
TOPHUHTOBBIX HAOIONCHNI;

-Ha BCeX 0OCIEIOBaHHBIX OOBEKTAX HEOOXOIMMO OPTaHHW30BaTh PabOTHI IO
00yCTpOICTBY 3aXOPOHECHHH.

SAPONINE STEROIDICE BIOACTIVE DIN DESEURI
AGROINDUSTRIALE ALE PLANTELOR LEGUMINOASE

Pavel Chintea', Valentin Bobeica?, Stepan Svet!

'Institutul de Genetica al Academiei de Stiinte a Moldovei
’Catedra Chimie Industriala si Ecologica a Universitatii de Stat din Moldova

in Republica Moldova pot fi colectate cantititi mari de reziduuri agricole a
mai multor plante leguminoase care se cultivd la scard industriala: parti aeriene
si subterane de ardei (Capsicum annum L.), vinete (Solanum melongena L.), rosii
(Licopersicon esculentum L.) s.a. De asemenea in urma prelucrarii industriale a
fructelor acestor plante raman n cantitati mari anumite deseuri: seminte de tomate
si ardei, reziduul fructelor de tomate dupa obtinerea sucului si pastei de tomate.

Prin extragere cu solventi organici nepolari (eter dietilic, benzen, cloroform) din
semintele-deseuri de ardei, tomate, vinete, tutun se obtin uleiuri grase. Semintele
degresate si radacinile de vinete sunt caracterizate in urma cercetarilor noastre ca
surse bogate (1-2%) de saponine biologic active.

Saponinele furostanolice din semintele de tomate si ardei s-au dovedit a
fi stimulenti ai cresterii §i dezvoltarii plantelor si stau la baza agropreparatelor
»Ecostim” si ,,Moldstim” inregistrate in Moldova (a se vedea Registrul de Stat al
produselor de uz fitosanitar si al fertilizantilor, Chisinau, 2003, pag. 206). Radacinile
de vinete s-au dovedit a fi o sursa bogata de glicozide steroidice cu un spectru larg
de activitati biologice: fitostimulente, antibacteriene, antioxidante, in dependenta
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de structura lor chimica. Nesintetice, de provenientd naturala, usor degradabile
in mediul inconjurdtor aceste preparate nu creeaza vreun presing ecologic asupra
mediului, nu pot polua productia agricola. Aplicate pe parcursul mai multor ani s-a
constatat cd acestea pot reduce riscul unor boli pentru plantele de tomate, spicoase,
sfecla de zahar, tutun, prin accelerarea cresterii si depdasirea rapida a fazelor
vulnerabile. Roada sporeste Tn medie cu 5-20% in dependenta si de celelalte conditii
ecologice.

Prin urmare, deseurile nominalizate trebuie privite ca materie prima pentru
obtinerea SBA cu semnificatie ecologica.

AVANTAJE ECOLOGO-ECONOMICE ALE IMPLEMENTARII
PRINCIPIILOR
PRODUCERII MAI PURE LA iINTREPRINDERI INDUSTRIALE DIN
MOLDOVA

Marek Wasilewski
Societatea Poloneza pentru Producerea mai Pura Katowice, Polonia

Valentin Bobeica
Catedra Chimie Industriala si Ecologica a USM, Chisinau, Moldova

Activitatile de Producere mai Purd (PP) identificate si realizate in cadrul
Proiectului UE / Tacis ,,Producere mai Pura in tari selectate din NIS — Moldova,
Georgia si Kazahstan” (lansat in februarie 2003) la intreprinderi din Moldova
a beneficiilor ecologice si economice, fara investitii mari, promovand principiile
Strategiei PP (SPP).

Ca Intreprinderi pilot au fost selectate, in baza unor criterii speciale, societatile
pe actiuni: ,, AVICOLA ROSO” —fabrica de pasari, ,,LACTIS” —uzina de prelucrare
a laptelui, ,, MACON” — uzina producitoare de materiale de constructie.

Activitdtile de PP au fost identificate, in baza unui audit special de PP, in
conformitate cu metodologiile recomandate de SPP.

Printre actiunile din grupul A (care nu necesitd investitii sau pot fi finantate
din surse proprii) implementate au fost: reamplasari ale unor utilaje, lichidarea
pierderilor neproductive de apa, contorizarea consumului de apa si energie (pe
sectii, hale), optimizarea utilizarii energiei termice, imbunatatirea izolarii termice
etc. Economia totala, pentru trei intreprinderi, in primul an a fost de circa 65 mii
USD.
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in calitate de efecte ale activitatilor din grupul A pot fi mentionate: reducerea
consumului de energie electrica cu 220230 kWh/an (,,AVICOLA ROSO”), 190458
kWh/an (,,LACTIS”), consumului de gaze naturale cu 87000 m* (,,AVICOLA
ROSO”), reduceri importante a consumului de apa la toate trei intreprinderi,
economisirea a 9% de materie prima la fabricarea caramizilor si 0,5% la fabricarea
betonului, datorita reducerii rebutului si deseurilor (, MACON”).

Beneficiile economice obtinute de la realizarea activitatilor de PP din grupul
A au permis intreprinderilor s investeasca pentru implementarea unor activitati
de PP din grupul B (care necesita investitii ce se recupereaza pe parcursul unui
an). Aceste activitati, sustinute si de proiectul Tacis (cate 40-50 mii EURO pentru
fiecare Intreprindere ) constau Tn modificari tehnologice, care au redus din sinecostul
productiei, au sporit productivitatea, calitatea si competitivitatea produselor.

in cazul SA ,,AVICOLA ROSO” au fost substituite lampile cu incandescenta
cu lampi energoefective, schimbate motoarele de 0,55 kW cu altele de 0,37 kW. A
fost creat sistemul de obtinere a biogazului din géinat si producerea in baza acestuia
a energiei electrice si termice.

in cazul SA ,LACTIS” au fost etansate camerele reci pentru maturarea si
pastrarea branzeturilor (economia anuald evaluatd de energie electricd — 252
mii kWh/an). Stabilizarea temperaturii in aceste camere a imbunatatit calitatea
branzeturilor, sporindu-le competitivitatea.

in cadrul activitatilor din grupul B la SA ,, MACON" a fost instalat un complex
produsului conform solicitarilor cumparatorului, reducand in acelasi timp emisiile
de NO, de la 6,95 la mai putin de 2 tone/an. Beneficiul economic sumar de la
activitatile din grupul B a constituit 287,5 mii USD/an.

Astfel, rezultatele primului ciclu de activititi de promovare a SPP s-au soldat,
pe langa efectele ecologice, cu un beneficiu mediu de circa 117 mii USD pentru o
intreprindere. Aceste rezultate demonstreaza evident existenta unui potential mare
de PP la intreprinderile din Moldova si avantajele ecologice si economice ce pot
fi obtinute prin implementarea principiilor prevenirii poluarii din cadrul Strategiei
,,Producere mai Pura”.
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REZIDUURILE SI DESEURILE AGROINDUSTRIALE ALE
TOMATELOR CA SURSA
DE SUBSTANTE BIOLOGIC ACTIVE CU SEMNIFICATIE ECOLOGICA

V. Bobeica!, Oxana Marcu!, P. Chintea?

'Catedra Chimie Industriala si Ecologica a Universitatii de Stat din Moldova
2 Institutul de Genetica al Academiei de Stiinte a Moldovei

Producerea si utilizarea pesticidelor, fitostimulentilor, altor agropreparate
naturale, utilizarea in scopuri utile a deseurilor agricole si agroindustriale pot fi
privite ca compartimente distincte ale agriculturii ecologice. Mai multe cercetari
si studii aratd ca multe plante alimentare pot servi si ca surse de substante biologic
active (SBA), pesticide, reglatori ai cresterii si dezvoltarii, de materii prime pentru
anumite produse, ceea ce sporeste randamentul utilizérii plantelor agricole, reduce
din necesitétile de a ocupa noi terenuri agricole cu plante speciale (medicinale,
aromatice, plante producatoare de pesticide etc.) sporeste sansele substituirii unor
preparate agrochimice sintetice, adesea antiecologice, cu preparate naturale, usor
degradabile 1n biosfera.

In urma cercetarilor noastre a fost elaborati o schema de prelucrare aprofundata
a plantei de tomate (Licopersicon esculentum L.) si deseurilor formate din ea. Partea
aeriand a acestei plante, ramasa dupa culesul fructelor (reziduu agricol), contine,
conform determindrilor noastre, 0,2 — 0,8% (in dependentd de soi) de tomatina
—un glicoalcaloid bioactiv, in particular, patentat ca nematicid. Tomatina la randul
ei serveste ca materie primd pentru obtinerea, prin hidrolizd acida, a alcaloidului
steroidic — tomatidina. Semintele rdmase dupa prelucrarea fructelor in suc si pasta
de tomate (deseuri agroindustriale) sunt surse bogate in SBA. in primul rand poate
fi extras uleiul (6-8%), si glicozida furostanolica tomatozida. Aceasta extrasa din
seminte (1-2%) este principiul activ al preparatului ,,Ecostim” — stimulent al cresterii
si dezvoltarii plantelor, inregistrat in Republica Moldova.

Prin hidroliza acida, termodegradare, fermentoliza cu B-glucozidaza tomatozida
trece In forma spirostanolicd — tomatonina. Aceasta triozida steroidica poseda un
spectru larg de activitati biologice: de la fitostimulent pana la anticancerigen. in
urma degraddrii termice tomatonina scindeaza pana la tigogenind, un C,, — steroid
care poate servi ca substanta initiala in sinteza unor compusi steroido-hormonali.

Uleiul din semintele de tomate poate fi utilizat la fabricarea unor produse
farmaco-cosmetice.
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PRINCIPIILE STRATEGIEI ,,CLEANER PRODUCTION” — PROCEDEE
INTEGRATIVE PENTRU ATINGEREA OBIECTIVELOR
PREVENIRII POLUARII

Valentin Bobeica

Universitatea de Stat din Moldova, Catedra Chimie Industriala si Ecologica,
Chisinau, Moldova

Examinarea comparativa a obiectivelor, principiilor §i mecanismelor Strategiei
Prevenirii Poludrii (Cleaner Production) (CP) cu cele ale unor Conventii internatio-
nale si documente nationale de mediu in baza metodologiei analizei multicriteriale
arata ca promovarea Strategiei CP (CPS) poate servi ca o activitate integrativa pen-
tru atingerea mai multor obiective de mediu concomitent. Astfel obiectivele prin-
cipale ale CPS ,reducerea formarii deseurilor si noxelor in sursd” si ,,reducerea
consumului de materie prima, energie si apa” sunt si prevederi ale Conventiilor
cu atributie la gestionarea deseurilor, cum ar fi Conventia Bazel privind controlul
asupra transportului transfrontier al deseurilor periculoase si indepartarea lor (Art.
4: 9 g; Art. 10: 2 ¢, 4), Conventia Stokholm privind Poluantii Organici Persistenti
(Art. 1, Art. 3: 1 ai); 2 biii) a; Art. 5: b, c, e, f, Art. 6; Art. 11: 1 f, Anexa C: partea
VA,BbD).

Unul din scopurile principale ale Strategiei CP ,,reducerea consumului de ener-
gie” este in deplina sinergie cu Art. 2: a) (i) al Protocolului de la Kyoto (PK) la Con-
ventia cadru a Natiunilor Unite privind Schimbarile Climatice, care prevede pentru
partile incluse in Anexa 1 (state cu obligatiuni concrete de reducere a emisiilor de
gaze de serd ,,marirea eficientei energetice in sectoarele semnificative ale economiei
nationale” si Articolele 3 si 4 ale Conventiei Insesi intrd in sinergie cu principiile
CPS. Articolul 3 al PK impune partilor incluse in anexa 1 sa reduca totalul emisiilor
antropice de gaze cu efect de serd (Anexa A la PK: CO,, CH,, N,O, HFC,, PFC,,
SF,). Reducerea emisiilor este si obiect de activitate in cadrul CPS, avandu-se in
vedere aplicarea procedeelor si tehnologiilor de utilizare eficientd a combustibilu-
lui, substituirea materiilor prime nocive sau care se transforma in noxe, modificari
tehnologice care sa prevind formarea noxelor.

Reducerea consumului, substituirea materiilor prime, reintoarcerea deseurilor
in acelasi ciclu tehnologic sunt principii ale CPS aplicabile si in realizarea obiecti-
velor Conventiei de la Viena si protocolului de la Montreal (PM) — documente pri-
vind protectia stratului de ozon si reducerea substantelor care distrug acest strat res-
pectiv. Unele din substantele controlate de PM sunt si substante cu efect de sera.
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La nivelul Programelor, Planurilor de Actiuni si Legislatiei nationale a Repu-
blicii Moldova multe prevederi pot fi realizate, tindnd cont de declinul economic,
cel putin la momentul actual, numai prin promovarea strategiei CP. Legislatia de
mediu a RM are prevederi care intr-un mod sau altul implica principiile CPS (Legea
privind Protectia Mediului Inconjurator (1993): Art. 3, Art. 10 1); Art. 32: a), b); Art.
56: ¢), d); Art. 68: a); Art. 71: a); Legea privind deseurile de productie si menagere
(1997): (Art. 17, 23); Legea privind plata pentru poluarea mediului (1998): (Art. 1,
5; Anexa 1: p.p. 2, 4, 7), Legea cu privire la resursele naturale (1997) (Art. 15: 2
¢, e, k); Legea cu privire la protectia aerului din atmosferd (1997): Art. 27 s.a.). In
anul 2000 a fost adoptat Programul National al Republicii Moldova de valorificare
a deseurilor de productie si menagare care in trei din cinci obiective ale sale pune
la baza principiile ,,producerii mai pure”. Cu toate acestea Planul de actiuni a pro-
gramului Tn cauza este bazat pe strategia ,,capatului de teava” si nu include activitati
de prevenire a formarii deseurilor. Elaborarea unor astfel de planuri de activitati
este neproductiva pentru tarile cu economii in curs de tranzitie i nu se inscrie in
tendinta moderna de promovare a politicilor si strategiilor de mediu, orientate spre
combaterea poludrii mediului, economic efective, care asigura beneficii ecologice,
economice si sociale cu cheltuieli minime in acord cu Art. 16 al Declaratiei de la
Rio (1992). Aceasta tendinta este esenta principiului ,,investitiile in protectia me-
diului aduc beneficii ecologice si economice”. Pe acest principiu este bazata si noua
strategie de mediu ,,Cleaner Production”.

In concluzie s-a ajuns la urmatoarele:

CPS este o sansa pentru protectia mediului in Republica Moldova, tara cu o

Prin promovarea CPS poate fi obtinuta sinergia in realizarea angajamentelor
de mediu ale Republicii Moldova fatd de mai multe conventii si alte documente
internationale de mediu.

Prin promovarea CPS industria Moldovei poate obtine beneficii economice vi-
zibile, spori competitivitatea produselor si reduce costurile de productie, aducand
in acest mod un aport considerabil in solutionarea atat a problemelor de mediu, cat
si a celor economice in consens cu Strategia de Crestere Economica si Reducere a
Saraciei (SCERS) adoptata in 2004.

Prioritare pentru RM 1in realizarea obligatiunilor internationale, politicilor si
legislatiei nationale de mediu trebuie sa fie activitatile care nu necesita cheltuieli

promovarea Strategiei ,,Cleaner Production”, alte abordari preventive.
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STRATEGIILE PREVENTIVE DE MEDIU iN MANAGEMENTUL
INTERNATIONAL SI NATIONAL AL SECURITATII CHIMICE

Gh. Duca, V. Bobeica

Universitatea de Stat din Moldova Catedra Chimie Industriala si Ecologica,
Chisinau, Moldova

populatiei, ecosisteme, mediul natural in genere, un rol crescand 1ii revine
managementului substantelor chimice si a deseurilor periculoase. Substantele
chimice (SC), elaborate si produse in scopul de a ajuta la cresterea sau mentinerea
nivelului de viatd. Sunt de asemenea naturd ca in paralel cu beneficiul prezinta
si un anumit risc. Actualmente cdnd numarul SC utilizate la scara larga in lume
depaseste 70 000 si include cei mai diversi dupa compozitia §i structura chimica
polimeri, cleiuri, materiale izolante, coloranti, aditivi, detergenti, pesticide etc.,
intrd in componenta a multe mii de produse a devenit problema actuald pentru toate
tarile utilizarea avantajelor SC asigurand totodatd un nivel Tnalt de protectie fata de
posibilele actiuni nocive ale lor.

Punctul 23 al Planului de la Iohanesburg (2002) prevede reducerea la minimum
pana in anul 2020 a efectelor negative cauzate sanatatii omului si mediului
inconjurdtor de utilizarea si producerea substantelor chimice. Intru realizarea
acestor obiective, incepand cu anul 2003 sub egida UNEP, UNIDO, IFCS s-a lansat
procesul de creare a sistemului global de securitate chimica — SAICM (Strategic
Aproach to International Chemical Management). Printre masurile de reducere a
riscului chimic ce se propun pentru SAICM sunt: reducerea impactului negativ al
SC asupra sanatatii si mediului natural pe intreg ciclul lor de viata (CVSC), aplicarea
in domeniul producerii SC a celor mai bune tehnici disponibile (BAT) si celor mai
bune practici de mediu (BEP), crearea sistemului global de clasificare si marcare
a chimicaliilor, colectarea datelor despre proprietatile periculoase ale SC, cercetari
stiintifice privind riscurile si caile de diminuare, crearea bazei de date, instruirea
si congtientizarea la toate nivelurile societatii, combaterea circuitului nelegal al
chimicaliilor g.a. Un obiectiv important al SAICM va fi elaborarea Programelor
complexe nationale de gestionare a SC, care este necesar sa fie elaborate in
baza unor standarde unice de baza care sa serveasca drept ,,foaic de parcurs” la
nivel international. Actualmente 15 tari (Argentina, Armenia, Ecuador, Slovenia,
Indonezia s.a.) elaboreaza asemenea Programe.

Examinarea prealabild a situatiei §i perspectivelor din acest domeniu in
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Republica Moldova aratd cd aici au raspandire peste 1000 substante chimice:
polimeri, pesticide, produse petroliere, aditive alimentare si din bauturi (conservanti,
aromatizanti, coloranti etc.), vopsele, lacuri, detergenti, solventi s.a., Multe produse
raspandite Tn RM contin metale grele. O parte dintre acestea In anumite cantitati
si conditii se pot manifesta ca toxine, cancerigene, mutagene, toxine reproductive,
destabilizatoare a sistemului endocrin, imunodepresante. Compusi cu asemenea
proprietati se contin sau se pot forma si la descompunerea unor deseuri industriale,
farmaco-medicinale etc.

La ora actualda in Moldova existd numai doud documente care partial, si
insuficient, se refera la managementul substantelor chimice: Programele Nationale:
de valorificare a deseurilor de productie si menajere (a. 2000) si de implementare
a Conventiei Stokholm privind Poluantii Organici Persistenti (2004). Evident,
elaborarea unui Program complex national ce ar acoperi managementul chimicaliilor
in totalitate nu trebuie sd vind In contradictie cu planurile de actiuni pentru diferite
grupuri de chimicalii, ci trebuie sa creeze sinergii intre ele.

Abordarile strategice la nivel international recomanda sa se utilizeze pe larg
noile conceptii de mediu BAT, BEP, CP, LCA, care prevad reducerea continua,
substituirea, modificarea substantelor periculoase pentru a face produsele ce le contin
inofensive pe intreg ciclul de viata: de la momentul pregatirii materiei prime pana
la lichidarea sau utilizarea deseului in care s-a transformat. Aceste conceptii sunt
bazate pe principiul ,,investitiile in protectia mediului trebuie sa aduca beneficii”.
Asta face ca in viitorul Program National, sé fie prevazuta aplicarea lor pe larg. De
asemenea, PN va trebui sa prevada cercetari stiintifice si pregatirea specialistilor
pentru a preveni cheltuielile neargumentate. Aceste directii vor fi sustinute si de
SAICM.

Programul National pentru Managementul Substantelor Chimice (PNMSC) va
trebui sé fie conceput astfel incat sa integreze deplin scopurile securitatii chimice in
strategiile de dezvoltare durabila si cea de crestere economica si reducere a saraciei
(SCERS) in strategiile de obtinere a ajutoarelor internationale, alte documente in
care sunt indicate directiile prioritare pentru obtinerea ajutoarelor.

La nivel institutional, PNMSC ar putea fi gestionat dupd o schema care ar avea
la baza elementele propuse de UNITAR care presupune crearea unei platforme
comune inter-ministeriale care ar crea cadrul necesar elaborarii Profilului National
privind gestionarea substantelor chimice, credrii planului de actiuni, stabilirea
si consolidarea sinergiei in domeniul credrii potentialului in corespundere cu
documentele internationale privind gestionarea substantelor chimice.
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YTUIM3ALIMSI KAPBOHATHBIX OTXO/J0B I'OPHOMI
NPOMBIIIVIEHHOCTHU PECIHYBJIUKHU MOJIAOBA

O. Bosiorun, B. /lyounosckuii, JI. Pomanos

Huemumym eopuzuxu u Ieonoeuu AH PM, Kuwuneg

OCHOBHBIM pa3pabaTbIBaEMbIM ITOJIC3HBIM UCKOITaeMbIM B Pecry0irke Modio-
Ba SIBIISIIOTCSI KapOOHATHBIE MOPOJIb! (M3BeCTHsIKK). [Ipy 100bIYe UX 3HAYUTEIILHOE
KOJIMYECTBO YXOJMUT B oTX0mbl. Tak, Ha 1990 roa ckomuiock cBeime 16 mu/m® o1-
XOJIOB KapOOHATHOTO CHIPbS.

B MonmoBe W3BECTHIKH UCTIONB3YIOTCSI, B OCHOBHOM, KaK CTPOUTEIHHBIN Ma-
Tepuan. OJHaKo, B MUPE 3TO CHIPBE SBISIETCS LIECHHBIM MPOAYKTOM U MPAKTUUYECKU
MTOJTHOCTBIO MepepadaThiBaeTCsl B KAYECTBEHHBIC MUHEPAIbHbIC HAIIOJIHUTEIIH B3a-
MEH CHHTETHYECKUX. DTUM HE TOJIbKO YBEIWYHMBAETCS Macca, HO U TMOBBIIIACTCS
Ka4eCTBO W YICUIEBISIETCS CTOMMOCTD TTPOAYKIINH.

Kypnan ,,Industrial Minerale” (1977) naet morpednenune CaCO,: 35% - uckyc-
CTBEHHBIC MaTepHalbl;, 25% - kpacku, jJaku; 13% - Oymara, kaptoH; 11% - 3ama3ka;
4,5 — xopmoBoii men; 1,5 — nunoneym; 10% - mpouwue.

3a py0OekOM 3TO KaueCTBCHHOE ChIPhE MOJTHOCTHIO IepepadaThiBaeTCs U C Kax-
JIBIM TO/IOM MOTPEOHOCTH B HEM BO3paCTaeT.

B WucTHTYTE TEODU3UKH M TE€OJIOTUH MPOBOAMIUCH PabOTHI 10 yTUIU3AIUN
OTXOJIOB KaMHETIMJICHUSI M KaMHEIPOOJIeHNsT N3BECTHAKOB Pecmybnuku Momnmosa.
Bruto ycTaHOBIICHO, YTO OHH MOTYT HCIONB30BaThCs B MIPOU3BOJCTBE CTPOUTEID-
HBIX MaTepHalioB (CTeHOBEIX OeToHOB). Tak, mo6aBka 30161 Monnasckoit ['POC mo-
3BOJISIET CHU3UTH PAacXoj IIEMEHTa Ha IPUroToBiIeHne 0eToHOB Mapok 100-200 na
20-40%. Vcnonp30BaHNE OTXO/I0B KAMHEIMJICHHUS N3BECTHSAKOB JJIsl IPOU3BOACTBA
OCTOHHBIX U KENEe300€TOHHBIX U3JIEHIA JUKTYETCSI HETOCTATKOM B PeCIyOInKe Ka-
YECTBEHHBIX HAIOJTHUTEICH.

Brum 06cnemoBaHel OCHOBHBIC MECTOPOXKICHUS IMHIHLHOTO U3BECTHSKA, a TaK
JKE OIpPEICIICHBI O0JIACTH MCIIOIB30BAaHMS OTXOHOB caxkaMHs (Hedekara). U3 HUX
MOJIYYEH OCAKIEHHBIN MEJI, KOTOPBIKA M0 TEXHUUECKUM MOKa3aTesIM YIOBIETBOPSI-
et TpeboBanusmM ['OCT 8253-79 «Men XUMHYECKH OCaXKICHHBIN.

Tax >xe pa3zpaborana MeTonuka moinydeHusi BUHHO-kucnoi uzsectu (OCT 18-
82-72) u3 OTXOZ0B BUHOJIEIHS C HUCIOJIB30BAaHHUEM BO3IYIIHO-CYXOTO OTXO/a ca-
XapHOTO MPOU3BOACTBA (nedekara). YCTaHOBIEHA BO3MOXKHOCTH HCIOJIB30BAHUS
nedekara U B Ka4eCTBE HAMMOTHHUTEICH PE3UHBI B3aMEH Mella MOJIOTOTO Cerapupo-
BaHHOTO.

OTx0f1bI T0OBIYHM W3BECTHSIKOB MOT'YT HCIIOJIB30BAThCsl KaK M3BECTKOBAs MyKa

320



Waste Management and Cleaner Production

JJIsT KUCJIBIX ITOYB, B KAY€CTBEC OpFaHO-MI/IHCpaHLHOI\/'I I[O6aBKI/I K KOpMaM KHUBOTHBIX
W IITHULIBI, B CTEKOJIbHOM MIPOMBIIIJIICHHOCTH, TOJYYCHUE N3 HUX OAHOBPEMCHHO BbI-
COKOKAQYECTBEHHOM M3BECTH M XMMHUYIECKH OCaXJICHHOI'O MEJ1a.

Vrunuzanus OTXO40B, HAKOIUICHHBIX B PE3YJIbTATC I[O6BI‘II/I HU3BCCTHAKOB, I10-
3BOJIUT 3HAYUTCIIbHO ITIOHU3UTH YPOBCHDb 3arpsA3HCHUS Opr)KaIOH.[Gﬁ Cpeabl.

OPTIMIZATION OF BIODIESEL PRODUCTION IN SMALL
ECOLOGICAL FARMS

I. Bucur

Universitatea din Bacau, Romdnia

1. Petrisor
Garda de Mediu Dolj, Comisariatul Judetean Dolj

Maia Verdes

Applied Systems srl Craiova, Centrul de Cercetari si Neutralizari Ecologice,
Romdnia

Identifying and evaluation of technical and economical factors determining
viability of biodiesel production as clean alternative energy source in small
ecological farms (SEF) are made. The aim of the work is to discuss, establish and
verify optimum recommendations regarding selecting source of raw materials, a
suitable fabrication technology, a proper use and other relevant factors related to
SEF context.

The biodiesel is defined as mono-alkyl esters of long chain fatty acids derived
from vegetable oils or animal fats and is produced by transesterification with
methanol. Experimental results of biodiesel preparation in conditions conducted
similar to SEF, using soybean and sunflower vegetable oil as raw materials are
presented. The main characteristics of the products are established and compared
with conventional petroleum diesel fuel.

Our experimental results confirm the technical and economical possibility
of efficient production of biodiesel in small ecological farms. The properties of
product are suitable for use in combustion diesel engine, mainly as blend. Specific
difficulties concerning the local SEF conditions can be overcome and we propose
and discuss some solutions for this.
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NEUTRALIZAREA ECOLOGICA A SOLVENTULUI COSORB

I. Bucur, Denisa Nistor

Universitatea din Bacau, Romania

1. Petrisor
Garda de Mediu Dolj, Comisariatul Judetean Dolj, Romdnia

Seprezintaclaborareauneitehnologii viabile ecologic sieconomic de neutralizare
a solventului Cosorb depreciat, prin transformarea in compusi inofensivi, in cadrul
unei strategii durabile de mediu. Solventul Cosorb depreciat, folosit industrial la
separarea oxidului de carbon, contine un amestec echimolecular 1:1:1 de clorura
de aluminium, clorura cuproasa si toluen impurificat cu compusi organici. Pericolul
constd in faptul ca prin hidroliza se pot degaja cantitati masive de acid clorhidric,
iar pe de alta parte, prezenta in cantitati masive a cuprului si a toluenului impurificat
poate produce dezechilibre grave in flora si fauna inconjuratoare.

Tehnologia elaborata constd in separarea, in prima etapd, a fazei organice de
faza anorganica. In a doua etapa toluenul se recupereazi prin distilare din faza
organica, iar cuprul se separd de aluminiu prin precipitare cu aluminiu metalic,
obtinandu-se in final sulfat hidratat de aluminiu si sulfat hidratat de cupru, compusi
cu largi utilizari.

Toti compusii obtinuti sunt reciclabili in activitati industriale sau fara efecte
nocive asupra mediului asigurandu-se o recuperare eficientd economic a compusilor
utili in conditii ecologice.

BIODISELUL — OPORTUNITATEA PRODUCERII iN OLTENIA

1. Bucur, M. Doru

Universitatea din Bacau, Romania

1. Petrisor
Garda de Mediu Dolj, Comisariatul Judetean Dolj, Romdnia

Sunt examinate conditiile tehnice si economice pentru producerea viabila a
biodieselului 1n regiunea istoricd Oltenia (cca 13% in sudul Romaniei), ce poseda
0 zona extinsa de campie favorabila culturilor furnizoare de uleiuri vegetale. Cazul
studiat este corelat cu tendintele de crestere a pretului produselor petroliere, cu
eforturile de reducere a consumului de combustibili fosili, cu rezultatele obtinute pe
plan international in implementarea biodieselului.
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Se iau in considerare consecintele ecologice, sursele de materii prime, variante
de amestecuri biodiesel - motorina folosit drept combustibil in motoarele Diesel,
politicile de protejarea mediului prin acte legislative(reguli si taxe). Prin cuantificarea
acestora se evalueaza cantitativ oportunitatea producerii biodieselului in conditiile
Olteniei.

Evaluarea finala conduce la concluzia ca biodieselul este o alternativa viabila,
cu perspective certe, care vor creste in viitor, cu cresterea cerintelor de protectie a
mediului si reducerea rezervelor de petrol (spre deosebire de combustibilii fosili,
biodieselul foloseste energia actuala a Soarelui-programul “sun now”

RECOMMENDATIONS FOR CRITERIONS AND INDEX OF WASTE
ESTIMATION, RECYCLING AND NEUTRALIZATION

C. Bulimaga
National Institute of Ecology, Chisinau, Moldova

There are the following criterions of waste estimation:

e Maximal admissible concentration (MAC) of chemical substance in the soil;

e The lethal dose values LD, ;

e Waste components concentration;

e Solubility of waste toxic components in water, S;

e Volatility of waste toxic components, F;

The main index of waste evaluation are:

e Organoleptic;

¢ Quantity of substances;

e Quantity of properties;

e Economical;

e Toxicity: the toxicity index for an single component (Ki) and summar toxicity
index (Ksum).

The”wasteevaluation”termincludes waste quantity, itscomplete characterization
and its influence on the environment. This characteristic must provide an estimation
of total waste impact on the environment taking in consideration the criterions, index
and its pollution capacity. The “pollution capacity” means a possibility of waste
dispersion (evaporation, solubility, assimilation) in the environmental components
and its influence on the biosystems conditions.

The waste influence on the environment is expressed through the environmental
loss. The impact on the environment is a waste negative effect on the ecosystems,

323



ECOLOGICAL CHEMISTRY, 2005, Chisinau, Republic of Moldova

health and people security. The waste estimation is carried out from both points
of view: ecological (the impact prevention) and economical (waste valorification,
recycling and neutralization).

The determination of step or category of waste toxicity is based on the criterions
and index values of correspondent waste.

LANDFILLS OF MUNICIPAL WASTE- A SOURSE OF CONTINUOUS
ENVIRONMENTAL POLLUTION

C. Bulimaga, D.Maidan, G.Lazari, Sv. Miheev, A. Moldoveanu, T. Cazacu
National Institute of Ecology, Chisinau, Moldova

At present the landfills are more practical method of municipal waste
neutralization. This method leads to an intensive environmental pollution. Deficiency
of that method consists in the pollution process during of a long period of time, after
preserving of landfill.

The environmental pollution process has been studied, for instance, to Singera‘s
landfill in 2004.

So, this landfill has an emplacement on the slope, some special lakes were
arranged for the leached, therefore the monitoring of environmental pollution has
been possible to be carry out. 5 samples of waste water from these lakes and one
sample from a well situated at 1,5 km lower have been collected . The results of
analysis are shown in table.

Table
The component concentration determination , *mg/1
Ingre- The samples number MAC MAC
& fish drink
tent 1 2 3 4 5 6 sho 1 ater
CCO-Cr 1100 700 1080 1720 800 100 30,00 | 15,00

HCO. |[5134,52[1728,56 | 5932,07 | 7100,0 |2042,39 | 732,01 - -
Cr 798,33 | 2155,7 | 3112,48 | 8520,0 |2648,12| 122,13 | 300 | 350

NH," 0,2 0,18 0,48 2,8 1,04 0,13 0,5 2,56
SO 2400 1600 3300 4250 1700 15,5 100 500
Cu 0,38 0,28 0,20 0,17 0,31 0,11 0,1 0,01
Pb, 0,11 0,19 0,09 0,13 0,12 0,07 0,1 0,03
Cd 0,12 0,13 0,12 0,12 0,08 0,04 0,005 | 0,01
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Zn 022 | 044 0,35 024 | 0321 0,08 | 001 | 0,1

NO, 036 | 020 0,29 0,40 0,22 0,07 | 008 | 3,30
NO; 20,04 | 17,0 | 21,55 | 41,05 | 1726 | 1322 | 40,0 | 45,0
Ca* | 7855,68| 2805,6 | 4088,16 | 5511,0 |3927,84| 20,05 - -

Dry sedi-
ment, g

1,30470 | 1,08920 | 0,12010 | 1,63480 | 3,78041 | 0,05900 - -

The dates from table demonstrate that in spite of the fact that landfill had been
closed more than 15 years ago the maximal admissible concentrations (MAC) for
some of the determinate compounds in the waste water exceed MAC.

For example, the concentrations of toxic heavy metals: Cu, Pb, Cd and Zn in the
samples 1-5 exceed MAC more than 3,8 for Cu; 26 for Cd, and 4,4 times.

It is necessary to mention, that even in water from a well (6-th sample) the
contents of heavy metals are more higher than MAC for drink water: 1,1 for Cu,
and 8 times for Cd. These results demonstrate that underground water pollution
takes place.

For environmental protection it is necessary to collect the residual water and
leached and its neutralization at the purification station.

THE LANDFILLS INFLUENCE ON THE ENVIRONMENTAL

C. Bulimaga, V.Bobeica®, Aliona Moldoveanu, Damira Maidan,
Svetlana Miheev, Gh.Copacinschi, Ludmila Borzincovscaia

National Institute of Ecology,
*Moldavian State University, Chisinau, Moldova

One of the difficult problems is a solid waste management. An accumulation of
the waste in large volumes leads to an environmental pollution. There are 34 min.
tones of municipal waste in the Rep