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FOREWORD

The Carpathian Euroregion Organization was established in
February 1993 by an agreement signed in Debrecen (Hungary)
by regional government bodies of border regions of Poland,
Hungary, Slovakia and Ukraine. In 1997 Romania joined the or-
ganization. It includes now 14 neighbouring provinces of these
countries, with the territory of almost 150,000 sq.km and popu-
lation of 15 million. The aim of the Organization is to facilitate
cross-border cooperation among its members and to coordinate
the activities in economics, sport, protection of environment,
science, tourism and education. The aim of the CERECO con-
ferences (the CERECO-94 was held in Uzhgorod, Ukraine, the
CERECO-97, CERECO-2000 and CERECO-2003 conferences
were held in Miskolc, Hungary) is to facilitate solving the en-
vironmental problems of the Carpathian Euroregion, to bring
together scientists, professionals, law-makers and politicians
from different countries, to establish transborder cooperation in
the field of environmental monitoring and protection.

CERECO - 2014 9
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BIOSORPTION OF COPPER BY PEANUT SHELL
FROM AQUEOUS SOLUTIONS

TomAS BAKALAR, MILAN BUGEL, HENRIETA PAVOLOVA,
STEFAN SABO

Technical Unicersity of Kosice, Faculty of Mining, Ecology,
Process Control and Geotechnologies, Letna 9, 042 00 Kosice, Slovakia

Biosorption of Cu(Il) ions from aqueous solutions has been studied
and the adsorption capacity of peanut shell has been determined.

The experimental data obtained from batch equilibrium tests have
been analysed by two- and three-parameter isotherm models (Freun-
dlich, Langmuir, Redlich-Peterson) and the data obtained from kinetics
experiments have been analysed by the model of Urano-Tachikawa.

The peanut shell was cleaned and dried at room temperature. The
material was washed and oven dried at 50°C for 72 hours. The shell
was ground and sieved under 71 pm of particle size.

The equilibrium experiments were carried out by varying con-
centrations of initial Cu(I) solution. In all experiments, the flasks
were shaken on orbital shaker at 200 rpm and at 25°C for 6 hours to
ensure ion-exchange equilibrium. The suspensions were then filtered
through a micro filter of pore size 0.8 pm and filtrates were analysed
using flame AAS in order to determine the final Cu(Il) concentration
in solution.

The kinetics experiments were performed with initial metal con-
centrations 100 mg/L. The aqueous samples were taken at different
time intervals (1-90 min) and then filtered through a micro filter. The
concentration of biosorbent was 0.1 g/L.

According to the results of the experiments the adsorption equi-
librium of Cu(Il) on peanut shell was best described by Freundlich
and Redlich-Peterson isotherms (almost identically). The maximum
sorption capacity was 100 mg/g. The effective diffusion coefficient
was in the order of magnitude 10'®* m?/s estimated by the model of
Urano-Tachikawa. The kinetics of adsorption is fast. The Cu(Il) con-
centration decreased markedly during the first minute. The actual

CERECO - 2014 1
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concentration decreased from 103 mg/L to 54, 51, and 66 mg/L at
150, 250, and 350 rpm, respectively, after the first minute. Further on
the Cu (II) concentration did not change significantly with time.

The experimental results of this study demonstrate that peanut
shell is suitable for adsorption of copper from aqueous solutions at
low concentrations.

12 CERECO - 2014
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TOXIC ELEMENT CONTENTS IN SURFACE
SEDIMENTS IN OXBOWS

ZSUzSANNA BALoGH!, ISTVAN GYULAT?, EDINA BARANYAP,
KartaLIN HuBAY?#, SANDOR HARANGI!, JANOS TAMAS KUNDRAT!,
MiHALY BRAUN*, BELA TOTHMERESZ®, EDINA SIMON!

"University of Debrecen, TTK, Department of Ecology,
H-4032 Debrecen, Egyetem tér 1. Hungary
2University of Debrecen, TTK, Department of Hydrobiology,
H-4032 Debrecen, Egyetem tér 1. Hungary
SUniversity of Debrecen, TTK, Department of Inorganic and Analytical
Chemistry, H-4032 Debrecen, Egyetem tér 1. Hungary
Institute of Nuclear Research of the Hungarian Academy of Sciences,
Herteleni Laboratory of Environmental Studies,
4026 Debrecen, Bem tér 18/C Hungary
MTA-DE Biodiversity and Ecosystem Services Research Group P.O. Box
71, H-4010 Debrecen Hungary
*balogh.zsuzsanna.08@gmail.com

There are many oxbows in the Upper Tisza region. From conserva-
tion aspect the study and the assessment of the state of these oxbows
is important conservation subject. Many organic and inorganic con-
taminants can accumulate in the sediment, so the sediment is good
indicator to assess the contaminated state of oxbows. In our study the
toxic element contents were studied in 8§ oxbows. From these oxbows
two are protected (Foltos-kerti-, Boroszlo-kerti-Holt-Tisza) while
the 6 other oxbows are characterized with markedly anthropogenic
activites (QGyiirei-, Vargaszegi-Holt-Tisza, Lonyai-morotva, Bodo-
ny-szogi-, Szabolcsi-Holt-Tisza, timari Morotva-t6). The following
toxic elements: Al, Cd, Cu, Fe, Mn, Pb and Zn were measured with
MP-AES in surface sediment. The studied oxbows were separated
totally from each other based on the toxic element contents of sedi-
ment using canonical discriminant analysis (CDA). The toxic element
concentration was compared with the toxicity classes of EPA (En-
vironmental Protection Agency). Based on the Cr concentration the
timari Morotva-td, Bodony-szdgi- and Szabolcsi-Holt-Tisza are mod-
erately contaminated, while other oxbows are strongly contaminated.

CERECO - 2014 13
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The Gyiirei-Holt-Tisza is moderately contaminated and others are
strongly contaminated for Cu. The Boroszlo-kerti-, Foltos-kerti-, Var-
gaszegi-, Szabolcsi-Holt-Tisza and the timari Morotva-to is uncon-
taminated for Pb, but the Lonyai-morotva, Bodony-sz6gi and Szabol-
csi-Holt-Tisza is strongly contaminated. All oxbows are moderately
contaminated for Zn, except the timari Morotva-t6, Szabolcsi- and
Bodony-szogi-Holt-Tisza, which are strongly contaminated. Based
on the Mn and Fe concentration all oxbows are strongly contaminated
which is caused by geochemical background of Upper Tisza region.
Our results demonstrated that the effects of anthropogenic activities
are markedly on the toxic elements of surface sediment in oxbows.
However, the sediment is a useful indicator to assess the effects of
anthropogenic activities on toxic element contents of oxbows.

Keywords: Upper Tisza region, heavy metals, anthropogenic activi-
ties, MP-AES

14 CERECO - 2014



EcoLoGy

NANOPARTICLES OF ALUMINUM SALTS
HYDROLYSIS PRODUCTS AND THEIR USE IN
WATER TREATMENT

SANDOR BARANY

University of Miskolc, H-3515, Miskolc, Egyetemvdaros, Hungary and
the Ferenc Rdkoczi Il Transcarpathian Hungarian Institute, Berehove,
Ukraine, akmbsab@gold.uni-miskolc.hu

Aggregation of dispersed particles plays a key role during phase sepa-
ration processes in the course of water conditioning and treatment.
This process can be initiated or enhanced by adding hydrolyzing
salts. The mechanisms of water purification in the presence of alu-
minum salts are discussed.

We have investigated the effect of major variables (hydrolyzing
salt concentration, its dosage, pH, alkalinity and ionic strength of the
solution) on the size and surface area, electrokinetic potential, degree
of hydration and aggregation of hydrolysis product particles (HPP)
formed from aluminum sulfate, aluminum chloride and their basic
salts. The kinetics of formation, destruction and re-growth as well as
strength of aggregates of HPP formed from aluminum salts has been
studied in a flow system in detail. It has been shown that HPP arising
in water under conditions that favor formation of small particles with
high surface charge density and low hydration (pH 7.5, alkalinity 1
mmol/l), are aggregating in a primary minimum, and under intensive
shear (stirring the system at 500 rpm) they undergo weak destruc-
tion and are relatively easily reformed. In the case of bigger primary
hydrolysis product particles having low surface charge density and
higher hydration (pH 9.3, alkalinity 3 mmol/]) it is likely that the ag-
gregation takes place in a secondary minimum, giving weak aggre-
gates, which can be easily broken even at low stirring velocity (50
rpm). These aggregates show very little re-growth after intensive stir-
ring of the system. The efficiency of aluminium salts HPP in removal
of dispersed particles/bacterial cells from water is demonstrated. It
is established that the degree of removal of mineral particles and E.
coli bacteria cells from waters can be regulated by varying the OH/Al
ratio in the aluminum salts molecule and the water parameters.

CERECO - 2014 15
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SURFACE AND ELECTROSURFACE
CHARACTERIZATION OF MULTIWALL
N-DOPED OXIDIZED CARBON NANOTUBES

SANDOR BARANY!?, LASZLO VANYOREK' AND RENATA MESZAROS!

!University of Miskolc, Institute of Chemistry, Hungary
’Ferenc Radkoczi Il Transcarpathian Hungarian Institute, Berehove,
Transcarpathia, Ukraine

In recent years carbon nanotubes (CNTs) have attracted much inter-
est due to their unique structural and transporting properties, such as
high tensile strength, modulus, electrical and thermal conductivities
alongside with low density. CNTs are also well suitable for prepara-
tion of carbon supported catalyst and adsorbents, of metal-carbon and
polymer-carbon composites.

The potential of employing CNTs in most of cases is associated
with surface/electrosurface properties of nanotubes, i.e. its chemical
nature and number of surface functional groups that determine the
wetting, surface charge density and electrokinetic potential as well as
dispersion/aggregative stability of nanotubes. Despite the numerous
papers, the electrosurface properties of multi-wall CNTs with well
characterized surface groups are not properly studied with account of
modern ideas on the electrical double layer (EDL) structure and elec-
trophoresis. We have studied the relationship between electrokinetic
behavior of multiwall N-doped carbon nanotubes and nature/density
of functional groups resulted from surface oxidation.

Using Catalytic Vapor Deposition method, N-doped multiwall
carbon nanotubes were produced, which was treated with oxidiz-
ing agents: H,0,, HNO,, HCIO, and HNO,/H,SO, mixture. By TEM
and FTIR spectroscopy it has been shown that the oxidative treat-
ment produces OH- groups on the CNT surface, the amount of which
increases with the above given sequence of oxidizers. Also a small
amount of COOH-groups on the surface of all CNT samples has been
detected. In line with these results, the maximum value of the zeta-
potential of carbon nanotubes (in alkali media, at pH>10) increases
from —0.8 mV to —27.2 mV, -40.9 mV and —66.5 mV for the samples
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treated by H,0,, HCIO,, HNO, and HNO,/H,SO,, correspondingly.
Electrokinetic measurements show also that the surface of nanotubes
treated with the first three oxidizers in acidic media (pH 2-6) has a
positive charge due to the presence of imino-or amino-groups on the
surface, and an increase in pH leads to charge reversal of the surface.
In contrary to this, the surface of CNT oxidized by HNO,/H,SO, mix-
ture has a negative charge in a wide range of pH values (2-12) due to
appearance of a big number of weak OH- and probably some strong
—SO,H-groups. The electrokinetic behavior of CNTs resembles the
behavior typical for lyophobic colloids: for negatively charged sam-
ples the C (C, ) curves reveal a maximum or plateau region; the ad-
dition of Ca?" ions results in a sharp decrease of the zeta-potential
of nanotubes, while increasing amount of trivalent Ce** counterions
produces charge reversal of the surface. A good correlation between
electrokinetic potential of nanotubes and sedimentation stability of
their suspensions has been found.

Also, Using X-Ray Photoelectron Spectroscopy the nitrogen co-
ordination in the graphitic structure of N- doped carbon nanotubes
has been determined. The pyridine nitrogen and quaternary nitrogen
binding energy in the carbon lattice turned out to be 498.3 -399.8 eV
and 401-401.4 eV, respectively.

CERECO - 2014 17
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SOME ASPECTS OF ECOLOGICAL
EDUCATION

IsTvAN Buczko

Ferenc Rakoczi 11 Transcarpathian Hungarian Institute

Wildlife from the very moment of appearing must fight for its sur-
viving. Natural background where life itself has originated along
with the favorable conditions, also includes antagonists to all alive-
gaseous and solid emissions of active volcanoes, short-wave solar
radiation, solutions of mineral acids, heavy metal ions etc. In spite
of all this, nature has managed to establish some balance. Laws of
thermodynamics have worked as well as the Le Chatelier's principle.
System where rules self regulation of balance in atmosphere, has been
created in the result. To all short - term local actions that are harmful
for atmosphere, nature reacted with counteractions, restoring the bal-
ance. Over millennia human activity did not violate the balance sub-
stantially as far as sometimes results of human's negative activity did
not move beyond tolerance of nature. Much to our regret, the inten-
sification of human intervention into the nature processes, connected
with increasing of population on Earth, moreover - with appearing of
new human activities, led overtime to the system disharmony: sur-
rounding environment - human being. Particularly sensitive strikes
to nature from human side have been done over the last one hundred
years. During this period of time such activities as extraction and
combustion of different forms of fuel has increased in hundreds and
thousands times. This respectively evoked incredible growth of harm-
ful emissions into the atmosphere. Annually 1.5 billion tons of coal
is burned in thermal power plants all over the world. As a result-
emissions into atmosphere of about 5 billion tons of carbon dioxide,
100 million tons of sulfur dioxide, huge amount of solid materials
and warm. The amount of emissions of the iron and steel industry an-
nually could be measured in hundreds of millions of tons. Essential
contribution into the environmental pollution makes chemical indus-
try, ore mining. In case of ore mining - extraction of heavy metals
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and radioactive elements are especially harmful. We find it difficult
to assess the ecological damage which is caused by the wrong trans-
portation, storage and use of biologically active substances - mineral
fertilizers, pesticides, insecticides, surfactants etc. Lack of reliably
operating treatment facilities on sewer facilities, wrong storage of
household waste create in many cases catastrophic situations. Never
before a human being took from nature so much as it is being done
nowadays, never before our common home endured such attacks on it
as it is being done nowadays. The situation when we have to talk not
of comfort but of mankind's surviving has been created in the result.
Obviously, the efforts of all countries all over the world should be
combined in looking for the way out from this complicated situation.
Tasks that mankind faces now are very difficult and they could be
solved only by the joint collective efforts of specialists of different
professions: biologists and chemists, power engineers and metallur-
gists, physicists and economists and many others. Educators occupy
a special place in this wide palette. They bear extremely responsi-
ble task - alteration of human psychology. By the proper organization
and implementation of the ecological education they have to form a
healthy outlook of people, cultivate love for nature, understanding
of human duties towards nature. In our opinion, the ecologization of
education appears to be effective in case it touches all disciplines lec-
tured at schools and high schools. The inter discipline connections
thus become very important from this point of view. The competent
ecological education enriches people with the knowledge of nature,
changes their passive attitude to the numerous ecological violations,
numerous bans of ministries. One of the most significant consequenc-
es of ecologization of education will become the fact that people who
occupy leadership positions will not act against nature, contrary to
environment, not because of the pain of fines, but following their own
conviction and conscience. In case we do not over persuade Ivanko,
Olechka or Vasyl'ko, pupils of the secondary schools they have to
stand in the ranks of nature conservationists, we could not expect the
future leaders of enterprises and companies Ivan Ivanovych, Ol'ha
Petrivna or Vasyl Mykhailovych will fight for the clean air, clean wa-
ter and wonderful woods.
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AZ IVOVIZEK NITRAT SZENNYEZETTSEGE
A KARPATALJAI-ALFOLD TELEPULESEIN

Z0LTAN CSOMA

1I. Rakoczi Ferenc Karpataljai Magyar Foiskola Biologia és Kémia
Tanszék, Beregszasz, Ukrajna

A felszin alatti vizek nitrat szennyezettségét szamos orszagban ki-
mutattak. Vizsgalatok igazoljak a vizek magas nitrat koncentracio-
jat Ukrajna tobb megyéjében is. A problémanak sokkal stulyosabb
kovetkezményei lehetnek ott, ahol a felszinhez kozel talalhato, igy
viszonylag egyszerlien €s alacsony ilizemeltetési kdltségen hozza-
férhetd készleteket ivovizként fogyasztjak. Karpatalja falvaiban, de
részben varosaiban is, a lakossag a felszin kozeli vizkészletet termeli
ki és rendszerint barmiféle tisztitas, elokészités nélkiil azt ivovizként
(is) hasznalja. Kialakitasukat tekintve az asott vagy furt kutak mély-
sége tobbnyire 8—12 m kozott valtozik, egyes telepiiléseken eléri a
18-22 métert. A mélyebben (40—60 m) talalhato készletekbdl torténd
viznyerés, valamint az erre kiépitett vizellatas ez idaig kevés telepiilé-
sen valosult meg és a mikdddek is csak a lakossag egy részét képesek
ellatni a talajvizeknél 1ényegesen jobb mindségl ivovizzel.

Munkankban a nitrat terheltség mértékének feltarasat tiztik ki
célul a Karpataljai-alfold tobb telepiilésének ivovizeiben. A mérés-
hez nitrat-ion szelektiv elektrodat és pX-150.1 tipust mérékésziiléket
hasznaltunk. Az ivovizek maximalisan megengedhetd nitrat koncent-
(ACanlliH 2.2.4-171-10) 50 mg-1" allapitja meg.

A kutatdomunka soran 18 telepiilésen végeztiink vizsgalatokat,
ahol tobb mint 350 asott, vert és mélységi kut, tovabba forras vizei-
nitrat tartalmanak atlag értéke 75 mg-1"! volt, amely masfélszer halad-
ja meg az elfogadott hatarértéket. A vizmintdk 54%-nak mindsége a
nitrat koncentracié szempontjabol elfogadhato, 46%-ban a vizek az
egészségre karos mennyiségii nitrat-iont tartalmaztak. A vizsgalatba
bevont telepiilések mintegy felében az ivovizek tobb mint 50%-aban,
ezen beliil pedig négy telepiilésen a vizek 80%-aban haladta meg a
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nitrat tartalom a hatarértéket. A nitrat-ion teleptilésenkénti maxima-
lis koncentracioinak atlag értéke 176 mg-l"', ami 3,5-szer nagyobb a
rendeletig meghatarozott megengedhetd értéktol. A legnagyobb mért
nitrat tartalom 294 mg-1" volt, ami kdzel hatszorosa a hatarértéknek.
A minimalis értékek atlagat magasnak talaltuk, ez szamszeriileg az
Osszes vizsgalt telepiilésre vetitve 24 mg-1!, tehat kézel a megenge-
dett érték fele.

A kutak vizének nitrat koncentracidja tobb esetben is jelentds év-
szakos ingadozasokat mutatott. Az egyazon kutakban, kiilonb6z6 id6-
szakokban elvégzett mérések alapjan a nitrat tartalom valtozasanak
az évszakoktol fliggd iranya és mértéke kdzott nem sikeriilt egyér-
telmu 0sszefliggéseket megallapitani. A jelentdsebb mennyiségii fel-
szinre jutd és részben a kutakba beszivargd csapadék értelemszertien
a vizekben fennall6 nitrat-ion koncentracid higulasat eredményezi.
Megfigyeléseink szerint a nitrat tartalom csdkkenése vagy novekedé-
se viszont mar annak a fiiggvénye, hogy a kutakba beszivargo csapa-
dék a felszinen vagy a talajban milyen mértékben szennyezddik el.
¢és azok mélységének fliggvényében. A mérések azt mutattak, hogy
a vert kutak nitrat tartalma minden esetben 1ényegesen alacsonyabb
volt, mint az ugyanazon f6ldtani és hidroldgiai viszonyok kozott 16vo
asott kutaké. A vert kutak vizében a nitrat koncentracié csak kevés
esetben haladta meg a rendeletileg el@irt hatarértéket. Az asott ku-
tak vizében ugyanakkor a nitrat tartalom tobbnyire 50 mg-1"! felett
volt, 10+100-szorosan meghaladva a kozelben talalhato vert kutak-
ban mért értékeket. A mélységi kutak vizeiben szamottevd nitrat-ion
mennyiséget nem mértiink.

Koszonetnyilvanitas: A kutatast a Magyar Tudomanyos Akadémia
Domus Programja tamogatta.
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SYNTHESIS OF INEXPENSIVE MESOPOROUS
SILICEOUS SORBENTS FOR REMOVAL
OF URANYL IONS FROM AQUEOUS
ENVIRONMENT

OkSANA A. DUDARKO"?, VALERIA V. SLIESARENKO',
Yuriy L. Zus!, M. JARONIEC?

IChuiko Institute of Surface Chemistry, NAS of Ukraine,
17, General Naumov str., Kyiv 03164 Ukraine
’Department of Chemistry & Biochemistry, Kent State University,
Kent, OH 44242 USA

Mesoporous silicas with phosphonic acid groups
[=Si(CH,),P(O)(OH),], obtained by block copolymer templating
(Pluronic P123), were shown to be effective sorbents for the ex-
traction of uranyl, Th(IV) and Pu(IV) ions from acidic solutions [1].
Uranium sorption capacities (SC)of these sorbents were reported to
be 125-132mg/g in the case of sulfuric acid solutions and 276-299
mg/g in the case of nitric acid media (0.5-3.0 mol/L HNO,). The SC
value for sorption of Th(IV) ions from nitric acid solutions was 60-
66 mg/g. The reported distribution coefficient for >**Pu(IV) ion sorp-
tion is 4500 cm?/g. However, the phosphorus-containing silica hardly
adsorbs **' Am ions from acid solutions, allowing effective separation
of a pair of Pu/Am ions with a separation factor of at least 2 x 10°.
Tetraethoxysilane as a framework-forming agent was used in the syn-
thesis of the aforementioned sorbents. In this report an attempt was
made to obtain phosphorus-containing mesoporous silicas by using
sodium silicate (NaSil) in order to significantly reduce the cost of the
final product.

The aforementioned sorbents were synthesized in the presence of
concentrated acetic acid and (C,H,0),Si(CH,),P(O)(OC H,), (DFTS)
as a functionalized agent. The surfactant was removed from the re-
sulting mesophase by extraction with acidified ethanol at tempera-
tures close to boiling temperature. The obtained samples contained =
Si(CH,),P(O)(OH), groups in the surface layer. Their presence was
confirmed by IR spectroscopy. It was established by means of XRD
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and TEM that all the materials showed hexagonal structure like SBA-
15 silica. Nitrogen adsorption isotherms recorded for these materials
are type IV according to the classification of IUPAC with a distinct
hysteresis loop in the 0.45-0.85 range of relative pressures, indicating
the presence of a well-developed mesoporous structure that depends
on the ratio of NaSil/DPTS (see Table 1). The influence of the pa-
rameters of the mesoporous structure of the samples on their sorption
properties in relation to uranyl ions was studied.

Table 1. Parameters of the porous structure for the synthesized
sorbents

Sample | NaSil/DPTS | S _,m%g |V _,em’g | 'd ,nm
1 10:1 417 0.66 8.9
2 10:2 533 0.55 6.9
3 10:3 515 0.56 6.9
4 10:4 362 0.40 6.4

Note: 1 - pore diameter calculated from adsorption branch of the
isotherms by KJS method [2]

O.A.D. thanks Fulbright Scholar Program for the financial support
of the present work (Grant ID 68120263, 2012-2013).

Literature:

Sorption of actinides mesoporous phosphoruscontaining silicas / V. V.
Milutin, V. M. Gelis, N. A. Nekrasov, I. V. Melnik, O.A. Dudarko,
V. V. Slesarenko, Yu.L. Zub // Radiochemistry - 2014 (in press).

Improvement of the Kruk-Jaroniec-Sayari method for pore size anal-
ysis of ordered silicas with cylindrical mesopores / M. Jaroniec, L.
A. Solovyov // Langmuir - 2006 - V. 22 — P. 6757.
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BACTERICIDE ACTIVITY OF STABILIZED
SILVER AND COPPER NANOPARTICLES
IN COLLOIDS AND ON THE DISPERSED

SILICA SURFACES

A. M. Eremenko!, Tu. P. MuknA', I. S PETRIK!,
N. P. SmirNovA!, A. 1. MikHIENKOVAZ, G. I. KORCHAK?

!Chuiko Institute of Surface Chemistry, National Academy of Sciences of
Ukraine, 03164 Kyiv_164
’A. N. Marzeev Institute for Hygiene and Medical Ecology NAMS Ukraine,
Kyiv 94, 02660
‘email: annaerem@ukr.net

Due to the significant increase of resistance of microorganisms to the
action of drugs, especially antibiotics, it is extremely important in a
medical practice to search for other antibacterial agents, including
drugs based primarily on silver. At low concentrations (at the MPC
0.5 mg/l) silver is safe for the human organism, but it shows a de-
structive action against the most of bacteria and viruses, so for years
it has been actively used for disinfecting water and infection control.
High catalytic and bactericidal activity have also nanosized copper
particles, which play a key role in the metabolism of all living organ-
isms, from simple cells. The use of silver and copper in the form of
nanoparticles (NPs) can reduce its concentration in hundreds of times
compared to ionic form while retaining all antimicrobial properties.
One of the main problems in obtaining of Ag and Cu NPs is their in-
stability due to easy oxidation. The purpose of this work is to obtain
stable Ag and Cu NPs and characterize their antimicrobial action with
prolonged persistence of bactericidal activity.

Conditions for obtaining stable silver nanoparticles smaller than
10 nm were developed using a binary stabilizerbased on surfactant/
polymer in optimal ratio. Optical spectra, morphology and size of the
nanoparticles were studied. Solutions and suspensions of nanosilver
showed a high bactericidal activity against strains of Staphylococ-
cus aureus, Escherichia coli and Pseudomonas aeruginosa, and fun-
gicidal activity against Candida albicans. CuNPs demonstrate high
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bactericide effect against Escherichia coli. The use of the terms Cu
NPs in this case is quite conditional and relative, because Cu NPs,
copper oxides and copper ions coexist both in solution and on the sur-
face of SiO, We use the sign Cu NPs for convenience in discussing,
referring to the co-existence of all of the states of copper in this sys-
tem. High antimicrobial activity of the synthesized NPs is provided
by two main parameters: the size and well-defined ratio of compo-
nents in binary stabilizers that prevent aggregation of particles and
thus maintains their stability during two years of observation. It is
shown that the first step of destroying of microorganisms is destruc-
tion of cell membranes and penetration of NPs into the microbial cell.
Data on the antimicrobial activity of colloidal solution of Ag NPs and
Cu NPs indicate the possibility of its use as effective antimicrobial
agent.
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FLOOD EFFECTS OF RIVER TISZA ON THE
CLADOCERA TAXONS OF A SMALL LAKE IN
SPRING 2013

Feri'*, D. R., Vital', G., BErta!, Cs., Lakaros?, Cs.,
BaLogr?, Zs., SzaBo!, V., K. Kiss!, M., BErzi-NaGy!, L.,
SzaBo!, L. J., KorroNAT, J., GyuLal', 1.

!University of Debrecen, Department of Hidrobiology,
4032 Debrecen, Egyetem square 1.
2University of Debrecen, Department of Ecology,
4032 Debrecen, Egyetem square 1.
SUniversity of West-Hungary, Department of Chemistry and Enviromental
Science, 9700 Szombathely, Karolyi Gaspar square 1.
*Email.: dia8905@gmail.com

In the shallow waters of Hungary Cladoceras form a significant group
regarding their high number of species and individuals. Cladocera
species have clear preferences towards specific lake habitats. The
absence/presence and relative abudance features of key species pro-
vide information about the intensity of changes in a habitat. In 2013 a
flood from Tisza had obvious impacts on the habitats and organisms
of the floodplain. During our research we investigated if the flood had
an impact on the occurrence of Cladocera species, and if so, to what
extent. In our work we defined Cladocera species from filtered sam-
ples collected in the Lake Kis- Zatony in Rakamaz, and compared the
results from the years of 2012 and 2013. The evaluation revealed that
there were clear differences between the samples of the two years. In
the water samples taken after the flood there were gradually more in-
dividuals comparing to the samples from 2012. In addition there were
differences also in species composition, which is probably resulted by
the change in macrovegetation and the increase in accessable habitat.

Key words: Cladocera, filtered water sample, flood, shallow waters
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AGGREGATION OF PARTICLES IN WATER

JonN GREGORY

University College London

Natural waters contain a wide range of impurities, some of which
are insoluble in water and exist as suspended particles of various
shapes and sizes. Aquatic particles may be inorganic, such as clays,
organic, including macromolecular substances, and living and dead
micro-organisms. These can have sizes ranging from macromolecular
dimensions (nm) up to several hundred um. The distribution of parti-
cle sizes in natural waters often follows a simple mathematical form,
which makes modelling much easier. Larger particles are removed
quite rapidly from water by sedimentation, but smaller ones may re-
main suspended in water for long periods.

Aquatic particles may aggregate, giving clusters (flocs) of larg-
er size, and this has very important consequences. Aggregation is
brought about by collisions of particles and the rate of aggregation
depends directly on the collision frequency, which, in turn, depends
on the particle concentration and on the mode of particle transport.
However, it is usually found that only a fraction of collisions lead to
aggregation. This collision efficiency depends on inter-particle forces,
which can vary greatly, depending on the nature and type of dissolved
salts and the presence of soluble organic materials in the water.

Fundamental aspects of particle aggregation in natural waters
will be briefly discussed, along with some important practical conse-
quences for the transport and ultimate fate of pollutants in the aquatic
environment.
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TOWARDS THE EUTROPHY,
THE ALGOLOGICAL, PHYSICAL AND
CHEMICAL CHANGES
IN A DRINKING WATER RESERVOIR

IsTvAN GRIGORSZKY, GYORGY DEVAI, SANDOR ALEX NAGY,
BarBARA PaLomBl, VIVIEN Viski, IMRE SOMLYAI

University of Debrecen, Faculty of Science and Technology, Department
of Hydrobiology, Egyetem tér 1, H-4032 Debrecen, Hungary

Reservoirs in agricultural dominated watersheds are particularly vul-
nerable to algal blooms, but few results detail those drinking water
reservoirs, which has no agricultural impact however algal blooms
often or regularly occur. During May 2007 to September 2008, we
studied spatial and temporal patterns of algal abundance and com-
position with respect to a series of physical and chemical properties
in Lazbérci-tarozo, located in north-east Hungary. Our results sug-
gest that nutrients (in particular TN, NO3—N concentrations), turbid-
ity, and hydrologic regime all played potentially important roles in
regulating algal biomass. The low level of nitrogen coupled with the
internal release of phosphorus from the lake sediment under brief pe-
riods of anoxia may have helped promote cyanobacterial algal bloom.
There was also a strong association between algal biomass increase.
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RECOLONIZATION RESEARCH IN OXBOW
LAKES OF RIVER TISZA BASED ON
CLADOCERA TAXA
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Laxkaros?, Cs., BaLoGn?, Zs., KuNnDrAT?, J. T., SIMON?, E.,
KorroNaP, J.

!University of Debrecen, Department of Hidrobiology,
4032 Debrecen, Egyetem square 1.
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‘University of West-Hungary, Department of Chemistry and Enviromental
Science, 9700 Szombathely, Karolyi Gaspar square 1.
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In the shallow waters of Hungary Cladoceras form a major group
regarding their number of species and individuals. The microhabi-
tat bondig of Cladocera species in shallow lakes is well-known. This
research was born to reveal if the microhabitat bonds are preserved
or they form a completely different type of habitat structure after wa-
ter returns to the parched habitats. The absence/presence and relative
abudance of key species provide information about the changes of
habitats, the occuring reeding process in the oxbow and the changes
in water level. The research was based on five oxbow lakes (Lake
Nagy-Mester, Lake Sulymos, Lake Kis-Morotva, Lake Nagy-Nadas
and Lake Papp) and a total of 23 sampling sites were investigated.
Our aim was to reveal how the Cladocera communities bond to the
different habitats, and if the certain macrovegetation types are distin-
guishable based on Cladocera taxa. Based on the remains the pelagic
and benthic habitats are well separated from each other. Our results
show that the vegetation coverage is completely different considering
the sampling sites.

Key words: Cladocera, oxbow, open water, habitat, macrovegetation,
sediment.
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FUSION OF DIVERSE ELEMENTS: AN
ENABLING STRATEGY

IR. WiLLIAM HOLDSWORTH

MSc., energy, environmental + climatic adaptive solutions engineer,
de Garf 2, 6581SK, Malden, The Netherlands

The Carpathian Euro Region is the new name for a cross-border re-
gion that has for centuries been a collection of wild remote lands, of
diverse peoples, cultures, languages and ancient ways. It is a conflu-
ence of mountains, lakes, river-lands, of rich black earth next to un-
yielding soils, along with deep subterranean water sources and latent
energy potentials. It has also been the fulcrum of geo-political power
plays and failed attempts to extract its wealth without any sense of
maintaining a natural balance.

The aim of CERECO over the past twenty years has been to fa-
cilitate cross-border cooperation and to coordinate the undertakings
of tourism, sport, science, the protection of environment in harmony
with education, economic achievement. In addition, interaction be-
tween scientists, professional’s, law-makers and politicians from the
current five regional nations to establish cross-border agreements in
the field of environmental monitoring and protection. To succeed will
be to achieve Gold Medals of Olympian proportions. But failure can
result if these prime movers forget to bring the people of the region
into these game plans. For any enabling strategy to be successful then
bottom up thinking is critical with a joint educational programme of
a new dimension. For 60 years the author has developed and under-
taken specialised enabling strategy audits to achieve these aims.

Our slogan should be: EXPERTS SHOULD BE PUT ON TAP &
NOT ON TOP

The creation of the Eastern Carpathian Bio-sphere Reserve should
become an important centre-point or ‘Fountainhead’ with its crux of
transportation links. In addition there is the need for the land-locked
country of Moldavia between the frontier river’s Prut and Dniester
to also be a Fountainhead. This land should have a sea link to the
Black Sea. In a Club of Six the whole region would then have a cross-
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European river-way link between the Black Sea and the North Sea.
Natural bio-spheres have no frontiers. The inclusion of Moldavia is
critical to ensure that all the peoples of the region can benefit from
selective and commonsense development of the geothermal energy
resources of this Carpathian region. Of introducing the new and rad-
ical concept of a Bio-based agricultural economy where crops are
grown for sustainable and low-carbon products such as aviation fuel
and materials for new manufacturing products as being developed in
the Netherlands. Prof. Suli-Zakar, Istvan, Lajos Kossuth University
of Debrecen, has written, “”....the inevitability of a radical consolida-
tion in a future European context could be politically destabilising if
more jobs are not generated in manufacturing in an expanded tertiary
sector.” Apart from manufacturing there is also potential in other as-
sociated industries and tourism. All must be carefully and sensitively
designed and developed.

The subject matter of this conference deals with ecological and I
would suggest all the climatic factors of influence that deal with waste,
water and soil treatment and other relevant factors, must also address
the rush by powerful global forces to extract fossil fuel energy that
also destroys our whole environment and ways of living. The criti-
cal ingredient to ensure counter these malign forces is to undertake a
series of in-depth Green Strategy Audits in the fields of energy (solar,
wind, ground source, bio-mass), agriculture, bio-diversity, transporta-
tion, urban building and infrastructures. In addition there must be a
co-active educational programme with the support of regional centres
of excellence.
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THE ESSENCE OF NANOSCIENCE AND
NANOTECHNOLOGY

GEORGE KAPTAY

University of Miskolc, Department of Nanotechnology
Bay Zoltan Nonprofit Ltd, Department of Nanomaterials
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As any subject connected with natural sciences and engineering,
CERECO is also partly connected with nanoscience and nanotechnol-
ogy. This talk will shortly describe the major differences between sci-
ence vs nanoscience and between technology vs nanotechnology. The
emphasis will be on surface related phenomena, such as size depend-
ence of different thermodynamic properties of phases and systems:
equilibrium melting point, equilibrium vapour pressure, equilibrium
solubility, etc.

Related recent paper of the author

G. Kaptay, J. Janczak-Rusch, G. Pigozzi, L. P. H. Jeurgens: Theoreti-
cal analysis of melting point depression of pure metals in different
initial configurations. J. Mater. Eng. Perform., 2014, doi: 10.1007/
s11665-014-0885-z.

G. Kaptay: On the interfacial energy of coherent interfaces. Acta Ma-
ter, 2012, vol.60, pp. 6804-6813.

G. Kaptay: On the order—disorder surface phase transition and critical
temperature of pure liquid metals originating from bcc, fcc and
hep crystal structures — Int. J. Thermophysics, 2012, vol.33, No.7,
pp- 1177-1190.

G. Kaptay: Nano-Calphad: extension of the Calphad method to sys-
tems with nano-phases and complexions - J Mater Sci, 2012,
vol.47, pp.8320-8335

G. Kaptay: On the size and shape dependence of the solubility of
nano-particles in solutions — Int. J. Pharmaceutics, 2012, vol.430),
pp.253-257.

G. Kaptay: The Gibbs equation versus the Kelvin and the Gibbs-
Thomson equations to describe nucleation and equilibrium of
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nano-materials, J Nanoscience Nanotechnology, 2012, vol.12,
No.3, pp. 2625-2633

G. Kaptay: Interfacial Forces in Dispersion Science and Technology
- Journal of Dispersion Science and Technology, 2012, vol.33,
pp-130-140

G. Kaptay: The Extension of the Phase Rule to Nano-Systems and on
the Quaternary Point in One-Component Nano Phase Diagrams. J.
Nanosci. Nanotechnology, 2010, vol.10, pp.8164-8170
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Widespread biological municipal wastewater treatment leads to the
formation and storage of huge amounts of biosolids — stabilized
sewage sludge exposed at sludge fields for a long time. These are
significant environmental hazard. There are over 7 million dry tons
of biosolids produced per year in the USA, 80 million tons in Rus-
sia, 1.8 million tons in Ukraine. The biosolids occupy vast suburban
fields. In particular, the need in sludge fields for Ukraine is 120 ha
and for Kyiv is 14 ha annually. Therefore, the reducing sewage sludge
volume and its utilization is the problem facing many communities.
Sewage sludge contents plant-essential nutrients, including nitrogen,
phosphorus, potassium, microelements (heavy metals), vitamins,
aminoacids and organic matter. All that causes the value of biosolids
for soil quality enhancement. Depending on the density of population
and industrial activity of regions, the amounts of heavy metals (mi-
croelements) in sewage sludge can vary quite considerably and sub-
stantially exceeding the maximum permissible concentrations. Thus,
the purpose of our study is to explore the possibility of partial heavy
metals removal from biosolids for land application.

A green technology for reducing the heavy metals concentrations
from sewage sludge to values satisfying EU limits is proposed. It in-
cludes the enhancing of the vital ability of heterotrophic sludge biota
by adding easily metabolized nutrients and synthesis of metabolites
by growing sludge cenoses. As an alternative carbon sources it can
be also used easily metabolized carbon sources (sodium acetate, glu-
cose, herbs, food wastes, etc.), namely, protein or carbohydrate con-
taining substrates for providing alkaligenous or acidogenous vector
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of sludge metabolism, respectively. The metabolites with the proper-
ties of heavy metals extractants and sludge flocks flocculants pro-
vide sludge suspension sedimentation and flocks concentration. The
sludge concentrate is a biomineral fertilizer of prolonged action with
immobilized bioelements. It is established that organic matter content
increases up to 60 %. heavy metals solubilization activity varies from
83 % (Zn) up to 14 % (Cr) and corresponds to the following series: Zn
(83-78%) > Mn (72-50%) > Cu (70-48%) > Ni (55-39%) > Co (52-
32%) > Pb (27-19%) > Cr (18-14%). Depending on nutrient substrate,
heavy metals are extracted from sludge solid as stable oxycarbonic
complexes or slightly soluble hydroxycarbonate nanoparticles. These
substances are ecologically friendly. At similar efficiency, the pro-
cesses of HMs removal with heterotrophic biota have considerable
advantages versus the processes with chemoautotrophic biota due to
their high speed and exclusion of secondary chemical pollution.

The obtained sludge sediments with 99% humidity were addition-
ally stabilized (secured from pathogens) in such a way: pH adjust-
ment to 10.0 — 11.0 by dry K,O, exposure during 4 hours, neutraliza-
tion to pH = 8.0 by phosphoric acid and drying up to humidity value
40 — 60 %. As it is known, fertilizers with alkaline pH are favorable to
the formation of waterstable aggregates which are soil fertility indica-
tor. The fertilizer obtained meets heavy metals and pathogens require-
ments.

There are heavy metals which can occur in slightly soluble or un-
soluble forms as phosphates, sulphates, carbonates, hydroxides and
so on in sludge solids. Under the influence of organic acids excreted
by growing plants, the sludge bioelements can be gradually released
from immobilized state into environment and can be absorbed by
plants.

The fertilizer efficiency was proved in vegetation experiments. Its
application to the soil resulted in faster growth of agricultural plants
and harvest increase of 5 — 10 times as compared with control (unfer-
tilized) soil.
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SILICATE MINERALS IN ENVIRONMENTAL
PROTECTION TECHNOLOGIES

B. KorniLovych, V. ToBiLko, I. KovaLcHUK, 1. PYLYPENKO

Institute for Sorption and Problems of Endoecology National Academy of
Science of Ukraine, 13 Naumova str., Kyiv, 03164, Ukraine
National Technical University “KPI”, 37 Peremogy av.,

Kyiv, 03056, Ukraine

The report represents data on ecologic situation in Dnipropetrovsk
region which has a major importance for national economy as the
largest Ukrainian industrial centre where metallic ore mining and en-
riching are made. The main mechanism of uranium and other heavy
metals migration in soils was analysed and the effectiveness of such
cleanup techniques as chemical treatment of soils with the use of
complexing reagents and electrokinetic soil processing for metal con-
taminated soils were established. Results for heavy metal and ura-
nium removal from surface, mine and groundwater by coagulation,
precipitation, sorption, membrane separation and biological methods
were presented. Special attention is devoted to the use of the clay
minerals as precursors in synthesis of sorbents and catalysts for water
basin protection.

Recent results on modified iron nanoparticles which are widely
used in environmental practice are presented. Such modified materi-
als have been synthesized to further enhance the speed and efficien-
cy of remediation of soil and ground water. Matrix-supported iron
materials demonstrated good transport properties in water-saturated
porous media and at low cost. Clay minerals, which are abundant,
environmental-friendly, and much cheaper than others matrixes, are
applied as the supporting materials of iron nanoparticles. It is shown
that the use of surfactants for mineral surface modification during
nanoparticle synthesis greatly increases the reactivity of iron-clay
mineral composites and enhances the transport of iron nanoparticles
through the contamination plume in the subsurface environment for
effective remediation of contaminants.
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THE USE OF PERMEABLE REACTIVE
BARRIERS FOR GROUNDWATER
PROTECTION IN UKRAINE

I. KovaLcHuk, O. KHLoPAS’, O. BasHCHAK, B. KoRNILOVYCH

Institute for Sorption and Problems of Endoecology National Academy of
Science of Ukraine, 13 Naumova str., Kyiv, 03164, Ukraine

There is significant pollution and degradation of the environment,
particularly contamination of water resources, soil, and air near towns
associated with past and present mining practices. Ukraine has a di-
verse mining industry that produces a wide variety of metallic and
nonmetallic minerals that accounts for a significant part of the coun-
ty’s economic output. The major mining products include iron, man-
ganese, uranium ores, coal, titanium, zirconium, beryllium, sulfur,
mercury, non-metallic raw material for metallurgy and potash salt.

The main mining region in Ukraine - the Kryvyi Rig basin in the
east central part of Ukraine - is one of the largest uranium mining
districts in Europe. Uranium mining has a long history in Ukraine
and occurred throughout the Soviet period. Zhovty Vody is one of
the largest cities within the uranium mining district and is a center of
uranium and iron ore milling and processing.

One of the key objectives of this work was to pilot the use of
an innovative remediation technology for groundwater impacted by
mining activities — permeable reactive barrier (PRB) technology. In
the summer of 2011 the PRB was installed at a hydrogeologically
suitable location to treat groundwater contaminated by leachate from
a large tailings facility near Zhoty Vody A new design of PRB was
constructed — cylinders with reactive materials installed in rows - in-
stead of a conventional continuous barrier or a funnel-and gate setup.
The PRB contains three different treatment media, and 8 monitoring
wells. The three different treatment media include: inorganic reac-
tive material (zero-valent-iron) and two biologically active materi-
als based on zero-valent iron, calcium phosphate, sawdust and sew-
age sludge. Water level and water chemistry data are currently being
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collected under an approved long term monitoring program. These
data are being analyzed to evaluate the effectiveness of the PRB over
time.

Obtained results indicate that during the last six month period,
the concentration of uranium in the groundwater being treated by the
biologically active materials was practically unchanged — perhaps
due to the low content of microorganisms in clayey and sandy soil
near uranium tailings storage facility. At the same time, the uranium
concentration in groundwater treated by zero-valent iron decreased to
0.1mg/liter which may demonstrate the effectiveness of zero-valent-
iron as active material for use at contaminated sites in Zhovty Vody
region.
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THE STUDY OF THE SELECTED
PHYSICO-CHEMICAL PROPERTIES
OF THE ENVIRONMENTAL LOAD
SLOVINKY MATERIAL

LuBica Kozakova, ToMAS BAKALAR, FRIDRICH ZELENAK,
MIROSLAV ZELENAK

The Technical University of Kosice, Faculty of Mining, Ecology, Process
Control and Geotechnology, Institute of Montaneous Sciences and
Environmental Protection, Park Komenskeho 19, 043 84 Kosice, Slovakia

Mining and mineral processing of raw materials has a long tradition
in Slovakia. Consequences in the form of old environmental loads
were remained after these activities. The issue of such loads is cur-
rently in the spotlight of public authorities, institutions and the media
and is focused on regular monitoring. Sludge bed Slovinky (Eastern
Slovakia) is one of these loads and contains flotation waste from min-
eral processing of sulphide ores and industrial slag from metallurgical
processing in fine-grained form.

Our research was focused on the study of the selected physico-
chemical properties of Slovinky material. Particle size was deter-
mined by sieve analysis, XRF method was used to obtain chemical
composition of sludge bed material. Electrical conductivity, pH, total
dissolved solids and concentration of heavy metals were determined
in an aqueous extract. Assessment of neutralization potential was per-
formed as a static extraction test using US EPA method. Concentra-
tions of heavy metals in an aqueous extracts were measured by AAS.

It was found that the grain class 0.080 to 0.180mm has the largest
percentage of a particle size. Chemical composition of the sludge bed
material indicated high concentration of potentially toxic elements.
The concentrations of Cu (8 803 mg.kg™"), Zn (33 200 mg.kg"), As
(488.8 mg.kg'), Pb (4 535 mg.kg"), Cd (98. 9 mg.kg!), Cr (4 748
mg.kg"), Ni (439.7 mg.kg") and Hg (16.7 mg.kg") far exceed limit
values in comparison with the law of National Council of Slovak Re-
public No. 203/2009.

CERECO - 2014 39



THE 5TH INTERNATIONAL CONFERENCE ON CARPATHIAN EUROREGION

The sludge bed has alkaline character, the pH range from 8.57 to
8.9. Specific electrical conductivity and total dissolved solids could
not be measured due to the detection limits of the used apparature.
Values of neutralization potential demonstrate impossibility of active
acidity production.

Results of AAS showed overload of limits Ni, Cu and Zn (law of
National Council of Slovak Republic No. 263/2010).
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MERCURY SORPTION BY COAL

JANOS LAKATOS

University of Miskolc, Institute of Chemistry,
Miskolc-Egyetemvaros, H-3515, Hungary

The improving demand of the protection of the environment urge the
scientists to find efficient and environmentally friendly methods for
both stop the dispersion of contaminates and for remediation of the
contaminated areas. To solve the problems, the research activity cov-
ers many fields: besides the application of newly fabricated artificial
substances it has focused on the use of natural materials and the bio-
logical systems.

The phenomenon of sorption one of the applicable principles for
retarding the contaminants in soils and underground aquatic environ-
ments. In the soil the clay minerals and humic materials are those
components which able to bound the toxic metal ions. Well compat-
ible to these are the coals and biomass which also exhibit quite high
ion sorption ability. Further, an advantage particularly with these ma-
terials is that, after loading with the toxic metals, their energy value
can be recovered and the metals to be rendered in a safe form for
disposal or recovery. The removal of ions by coals and biomass can
be the result of different types of interactions. Depending upon the
type of ion and the surface functionalities, the uptake can involve
ion sorption, ion exchange, chelation and redox mechanisms with the
surface functionalities being considered as partners in a simple ion-
ion, ion- dipole interaction or electron transfer processes. This wide
variety of loading provides an advantageous application for coals for
different ion removal from contaminated water streams. It is promis-
ing to use coals and biomass as natural, soil compatible material as
active component in permeable reactive barrier (PRB) constructions.

The low rank coals and oxidised bituminous coals provide a high
sorption capacity for mercury. This capacity approaches the sorption
capacity of resins, Fig. 1.
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Fig. 1. Mercury sorption isotherms of lignites come from differ-
ent origins and Gedling bituminous coal.
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The study covers the effect of coal rank, the coal pre-treatment in
mercury removal. The effect of pH and the composition of the aquat-
ic media are demonstrated in dynamic mercury removal tests using
model barrier set up.
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THE CATALYTIC ACTIVITY OF SUPPORTED
PALLADIUM NANOPARTICLES IN PROCESS
OF CO-OXIDATION
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Yu. P. ZAITSEV!

! Institute for sorption and problems of endoecology NAS Ukraine,03164
Kyiv, Gen. Naumov str., 13
2 Institute of surface chemistry NAS Ukraine,
03164 Kyiv, Gen. Naumov str., 17

The supported on active carbons catalysts on base of noble metals
(Pt, Pd, Ru, Rh) are widely used in various processes of environ-
mental catalysis [1]. The reaction of catalytic CO-oxidation is one of
these processes. It serves as testing reaction for quality of prepara-
tion catalytic materials also. The forming of nanodispersion phases of
catalytic active metals on carbon supports is an important method of
raising activity and selectivity of catalysts.

We developed the method of synthesis Pd-nanoparticles on active
carbons supported by modification of their surface. It consist of oxi-
dation carbons surface with forming of oxygen-containing functional
groups and modification of their by covalent bonding chlorine atoms
also. The forming of palladium-nanoparticles was realized by sorp-
tion of metal ions from its hydroxocomplexes solutions when pH 4,0
— 4,2 with following reduction by reductive reagents.

The oxygen-containing surface groups of active carbons and chlo-
rine atoms also create spatial hindrances to extension of palladium
particles in the process of ions reduction. It was established by meth-
od of scanning electron microscopy (SEM), that in this process poly-
dispersion system of palladium particles in formed and nanoparticles
with sizes of 20 — 30 nm are predominant.

It was studied the temperature dependence of degree conversion
of CO to CO, for investigation of catalytic activity obtained materials
in reaction to CO-oxidation. The catalytic process of CO-oxidation
on palladium-nanoparticles passes with less energetic expenditures
(with low temperature) than on large-dispersion phase of Pd on active
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carbons surface. Thus, degree of conversion CO to CO, with using of
nanodispersion catalyst constitutes 22 % already when room temper-
ature, it increases and with raise of temperature when 60 °C it reaches
80 %. Degree of conversion CO to CO, reduces with further raise of
temperature and after that increases when temperature 180 — 200 °C
only and reaches 100 %.

Evidently, it is caused by extension (by sintering) of palladium-
nanoparticles and transition of them to large-dispersion phase of met-
al with increasing of temperature. It is known, that large-dispersion
metal carry out catalysis of this reaction when temperature reaches
180 — 200 °C only [2].

Thus, the optimum condition of using synthesized catalytic mate-
rial in process of CO-oxidation is temperature interval 50 — 60 °C.

Literature:

V. A. Zazhigalov //Ecotechnologies and resourceseconomy (Ukr.).
2002. — Ne 2. — P. 64-77.
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KATAJIMTUYECKASA AKTUBHOCTD
HAHECEHHBIX HAHOYACTHAII ITAJIJIATUSA
B PEAKIIMM OKHUCJIEHUSA CO
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HaHeceHHble Ha akTHBHBIC YITIM KaTalu3aTOpbl Ha OCHOBE Onaro-
ponubix MetamioB (Pt, Pd, Ru, Rh) mmupoko npumenstorcs B pas-
JIMYHBIX MPOIIECCaX IKOJIOTHIECKOro Karanusa [1]. OgHuM u3 Takux
TIPOIIECCOB SIBIISICTCS peakius Karanutudeckoro okucienus CO. Ona
CIIY’)KAT TaK)Ke TECTOBOW JUIS MCIIBITAHWS KadeCcTBa MPHUTOTOBICHUS
KaTATUTUIECKUX MaTepuaioB. BaXHBIM CIOCOOOM TOBBINICHHUS aK-
TUBHOCTH W CEJIEKTUBHOCTH KaTaJIM3aTOPOB sIBIseTCs (hopMUpoBa-
HUE HAHOAMCIIEPCHBIX (pa3 KaTaIUTHYECKU-aKTUBHBIX METAJUIOB Ha
YTJIEPOAHBIX HOCHUTEISX.

Hamm paspaboran meron cuHTe3a HaHOYacTHI] Pd Ha aKTHBHBIX
yOIsIX MOAH(UIIMPOBAaHUEM WX TOBepXHOCTH. OH 3aKIoYaeTcs B
OKHCIIEHUH TIOBEPXHOCTH yTIIeH ¢ ()OPMUPOBAHHEM KHCIOPOACOIEP-
KaluX (YHKIUOHAIBHBIX TPYII, a TaKkKe €¢ MOIU(DUIIUPOBAHUH
KOBAJIEHTHO CBSI3aHHBIMU aToMaMHu xJyiopa. @opMupoBaHue HaHOYa-
cturl Pd ocymecTsisiin copOrmeii HOHOB MeTalljla U3 PACTBOPOB €T0
rugpokcokomiiekcoB npu pH 4,0 — 4,2 ¢ nocnenyoomum BoccTa-
HOBJICHUEM peareHTaMH-BOCCTAHOBUTEISIMU. [l0BEpXHOCTHBIE KHC-
JIOPOJICO/ICPIKAIIME TPYIIBI aKTUBHBIX yTIIEH, a TaKKe aTOMBI XJIO-
pa CO3Jal0T NPOCTPAHCTBEHHbIE NMPENSATCTBUS YKPYITHEHUIO YaCTHUI]
naJuiaaust IpU BOCCTAHOBJIEHUH €70 HOHOB. MEeTOZI0M CKaHUPYIOIIeH
anekTpoHHo MuKpockonmu (COM) ycTaHOBIEHO, YTO TPU 3TOM
(hopMupyeTcs MOTUANCIIEPCHAS CHCTEMa YaCTHI MaJUIausl, TIe mpe-
00JTaarOIIMMU SBIISIFOTCS HAHOYACTHUIIHI ¢ pasmepamu 20 — 30 HM.

Juis  uccrenoBaHusl KaTaJIMTUYECKOH aKTUBHOCTH IOJYYCH-
HBIX MarepuajoB B peakuuu okucieHuss CO n3ydeHa 3aBHUCUMOCTD
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crenenn kousepcun CO B CO, or Temneparypsl. Karamuruueckui
nponecc okucieHuss CO Ha HaHOYACTHLAX MNAJUIAJUs HPOTEKAeT C
MEHBIIMMH SHEPreTHUECKUMH 3arparamu (mpu Oojiee HU3KOM TeM-
neparype) 4yem Ha KpynHoaucrnepcHoit ¢gasze Pd Ha moBepxHocTH ak-
THUBHBIX yriiel. Tak, yke Ipu KOMHaTHOW TEMIEPATYpPE C UCIOJIb30-
BaHHEM HAHOAMCIIEPCHOTO KaTaJu3aropa cTerneHsb npepparieHus CO
B CO, cocrasyser 22 %, ¢ MOBBINIEHUEM TEMIIEPATYPbI OHA PACTET U
npu 60°C mocturaer 80 %. [Ipu gasbHEHIIIEM TOBBIIICHAHN TEMIIEpa-
TypsI ctenenb kouBepcun CO B CO, CHUKAETCS U 3aTE€M BO3PACTAET
ToJIBKO Mpu Temmepatypax 180 — 200 °C. D1o 00ycIOBICHO, OUCBH/I-
HO, YKPYITHEHHEM (CIIEKaHWEeM ) HAaHOYACTHL] NAJUTaJHUsI U [IEPEX0a0M
WX B KPYMHOIUCIIEPCHYIO (ha3y MeTajula TpU MOBBIIICHUH TEMIIe-
parypbl. M3BECTHO, YTO KPYyIHOOUCIIEPCHBIH METAJUl KaTalu3UupyeT
YKa3aHHYIO PEaKIIUio JIHIIIb pH Temneparypax 180 — 200 °C [2].

TakuM 00pa3oM, ONTHMAJIEHBIM YCIOBUEM 3KCIUTyaTallud CUHTE-
3MPOBAaHHOTO HAMM KaTaJUTHYECKOI0 MaTepHaja B Mpolecce OKHC-
nenust CO siisieTcst TemneparypHbiii uarepsan 50 — 60 °C.
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17 General Naumov Str., Kyiv 03680, Ukraine

Antibiotics are now recognized as a new class of pollutants and their
purification is the subject of growing concern and scientific interest.
Urban wastewaters and effluents from sewage treatment plants are
continuously contaminated by inappropriate disposal of the drugs,
which results in their introduction to a wide range of environmental
matrixes, including surface, ground, and drinking water, as well as
soils. The use of antibiotics in food animals selects for bacteria resist-
ant to antibiotics used in humans, and these might spread via the food
to humans and cause human infection, hence the banning of growth-
promoters.

The application of efficient water and wastewater treatments,
especially photocatalysis, has attracted the foremost attention. It is
known that tetracycline is a class of the compound that is sensitive to
light and classified as a phototoxic drug. TC residues in wastewaters,
culture pond and on the surface of soil follow through the formation
of the TC derivatives that could be even more dangerous for public
health. Therefore, the way of TC and its derivated removal have to be
followed through the degradation rather than oxidation.

The photocatalytic degradation of TC in the presence of mesoporo-
us nitrogen-doped TiO, and nitrogen-metal ions-doped TiO, films
was performed under UV and visible light irradiation. The films were
synthesized by sol-gel method using urea as a nitrogen source and
corresponding metal organic species (zinc acetate and zirconoum pro-
poxide). Mesoporous structure of the coating was created by associa-
tion of partially hydrolyzed polar titanium oxopolymeric fragments
with hydrophilic polyethylene oxide (the organic template P123) in
acidic medium. The films obtained by dip-coating technique were
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treated at 300 and 450 °C. The enhanced absorption in the visible
region is observed for the nitrogen-metal ions-doped titania compar-
ing to the metal free films. The formation of crystalline structure of
TiO, confirmed by Raman investigation is started for the nitrogen-
metal ions-doped titania at 300 °C while the metal free films were
completely amorphous at this temperature. Raman spectra and XRD
analysis confirmed the titania crystallization to anatase after thermal
treatment at 450 °C.

The influence of nitrogen and metal ions doping as well as the
treatment temperatures on the efficiency of tetracycline photodegra-
dation is shown. The significant increase of photocatalytic activity
in the process of tetracycline photodegradation under both UV and
visible light was fixed for nitrogen-doped titania film in comparison
with bare titania. The enhanced activity is explained by an interstitial
nitrogen bond formation in titania matrix. The presence of the metal
ions resulted in activity decrease under visible light while the high
percentage of degradated TC was obtained under UV light as a result
of the formation of new acidic centers on the surface. It must be noted
that the photocatalyst contained the zirconium ions treated at 300 °C
is able to degradate the TC molecule in greater extent.
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MAGNESIUM SILICATE
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For the first time organically modified clays (organoclays) were ob-
tained on the basis of montmorillonite at the beginning of the 20th
century. Organically modified clays have a complex of unique prop-
erties. At present time they are perspective for application in various
areas such as the environmental protection and industry. Organically
modified clays may be used as high-efficiency fillers in production
of polymeric nanocomposite materials, thickening and gelling agents
in paints, lubricants, ointments, varnishes, and rheological control
agents in drilling fluids. The recent interest in nanotechnology has
given an additional boost to organically modified layered silicates.

Important and promising areas of use of layered silicates and or-
ganoclays are pharmacology (vehicles of drug delivery), catalysis
(precursors for mesoporous materials) and environmental protec-
tion. Organically modified layered silicates are effective sorbents for
removing organic contaminants (phenols), toxic heavy metals (e.g.
Hg*") and metalloids (e.g. CrO,”) from soils and water. Therefore
these materials are applicable for the waste water treatment process-
es, and adsorption of contaminants from the environment.

The intercalation of an organic component into the interlayer space
of a natural or synthetic silicate is the conventional way to obtain or-
ganoclays. The most frequently used organic modifiers are quaternary
ammonium compounds with hydrocarbon radicals of varied structure
and length. The advantages of synthetic layered structures over their
natural analogs are in their purity, reproducible characteristics, and
possibility of controlling the composition in the course of synthesis.
Template syntheses of organically modified montmorillonites and
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hectorites have been described in the literature, but there are no re-
ports of template synthesis of organically modified talc.

The results of the synthesis by thermal treatment with refluxed
liquid phase («reflux») of layered magnesium silicate with the com-
position and structure of talc and organically modified by alkyl am-
monium salts layered magnesium silicate are presented.

In all syntheses fresh magnesium hydroxide and silica sol were
used as parent substances. The amounts of the reagents were calculated
on the basis of the empirical formula of talc, Mg,Si,0, (OH),. Mo-
lar ratios of the starting components: 1 MgO : 1.33 SiO, (synthesis
of magnesium silicate); 1.0MgO : 1.33Si0O, : xR, where R is hexa-
decyltrimethylammonium bromide C H,.(CH,),NBr (HDTMAB),
x =0.01-0.10 (synthesis of organically modified magnesium silicate).

It was shown that synthesis of layered magnesium silicate in the
presence of hexadecyltrimethylammonium bromide yields a hydro-
phobic organically modified product. As the amount of hexadecyltri-
methylammonium bromide introduced into a sample is raised, the hy-
drophobic properties of the organically modified layered magnesium
silicate are enhanced.

It was found that hexadecyltrimethylammonium cations have a
horizontal bilayer orientation in the interlayer space of organically
modified layered magnesium silicates synthesized at the follow-
ing molar ratios between the components: 1.0MgO : 1.33Si02 : xR
(where: R is hexadecytrimethylammonium bromide, x = 0.01-0.10).

A scheme by which the structure of layered magnesium silicate is
formed in the presence of hexadecyltrimethylammonium serving as a
template was suggested.
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In recent years the remediation of industrial contaminated soils from
hydrophobic organic compounds becomes a very important and com-
plicated problem because of active accumulation of these contamina-
tions in the environment leading to the problems with human health.

The most problematic objects for decontamination are fine clay
soils. On the one hand, due to peculiar surface and volume properties
and large specific surface area of this type of soils, they are the most
inclined to retain pollution. On the other hand, due to the high values
of hydrodynamic and aerodynamic resistance, the choice of effective
remediation method is extremely limited. Electrokinetic treatment is
the method for which the fine clay soil specific properties ensure its
effectiveness in removing of uncharged organic compounds.

Application of an electric field causes several transfer mecha-
nisms, such as electromigration, electrophoresis, electroosmosis. The
greatest contribution to the decontamination from uncharged organic
compounds is caused by electroosmotic transport, the rate of which
depends on the zeta potential of soil particles.

However, the ability of electrical treatment of soils is substantially
limited by accompanying chemical and electrochemical processes,
the features of which depend both on the nature of treated dispersions
and on the conditions of developed processes.

One of the most important factors, which affects the electroosmot-
ic flow and hence the effectiveness of treatment is initial pH of a soil.
However, even if the initial value of pH is favorable for electroos-
mosis, it can be changed by water electrolysis on electrodes, i.e. the
electroosmotic mobility of liquid can go down. Traditionally acidic
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or alkaline reagents are used for control pH. From another side, the
electrolysis can pay the positive role, since the electrodes as sources
of H and OH ions can be used for directed pH regulation of materials
under treatment.

Electrohydrodynamic method of regulation of pH and intensifica-
tion of electroosmotic permeability for enhancing the stability of the
removal of hydrophobic organic compounds is proposed and theoreti-
cally and experimentally substantiated. The experimental verification
of the developed method for clay soils and the theoretical analysis of
the obtained data are conducted.

As a model system we used kaolinite contaminated with chlo-
robenzene, which is representative of the organochlorine compounds
that constitute one of the major groups of uncharged hydrophobic
organic substances subjected to detoxification. To convert the hydro-
phobic chlorobenzene into water-soluble state, available for the trans-
fer by electroosmotic flow, the system was wetted with a solution of
surfactants.

The influence of surfactants on the electroosmotic mobility of non-
charged contaminants was analyzed. It was shown that the efficiency
and the regulation rate of pH and electroosmotic permeability strongly
depend not only on different characteristics of disperse or porous sys-
tems (total exchange and buffer capacities of materials, its porosity,
initial surface potentials and pH), but also on the treatment mode.

It is shown that the electrohydrodynamic regulation of pH of pore
solution improves the rate and degree of chlorobenzene removal. The
influence of an electric field strength on the efficiency of soil detoxi-
fication is investigated and the feasibility of using of its low values
is shown.

The obtained experimental data corroborate to the performed the-
oretical calculations.
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Recycling of waste depends on their stability and rheological proper-
ties. These properties can be regulated by polymers. Effect of poly-
mer adsorption on the stability and rheological properties of silica
dispersions were studied.

The stabilizing effect of polymers in colloidal systems is directly
related to their adsorption on the particles surface and structure of
adsorbed layers formed.

Adsorption of polyvinyl alcohol (PVA), polyethylene oxide (PEO),
polyvinyl pyrrolidone (PVP) and its effect on structural-mechanical
properties and aggregative stability of concentrated suspensions of
silica were studied in this work. The isotherms of PVA, PEO, PVP ad-
sorption are assigned to an L-type. An increase of molecular masses
causes the increase of polymer adsorption.

Adsorption of polymers courses changes in particle interaction
and has an influence on the formation of structure. The rheological
behaviour of the silica suspensions was investigated with a rotational
viscometer. The dependence of viscosity of silica suspensions on the
quantity of polymers (PVA, PEO, PVP) was found to have a well
expressed maximum. The increase of viscosity at a low content of
polymer is connected with the formation of polymer bridges between
silica particles. At a high content of polymer the amounts of polymer
are enough for coverage of particles; adsorbed polymer layers prevent
particles from aggregation and the viscosity decreases. The ability to
form bridges depends on the nature of polymer and increases with the
increase of its molecular weight. Such bonds between particles could
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be destroyed by longtime keeping at1312 s'. Subsequent decrease
of speed leads to the restore of bonds between particles and to the
increase of viscosity.

To study the influence of dispersed phase concentration the ag-
gregative stability of silica dispersions with different concentration
of particles (1%, 3%, 5%) was estimated by light transmission and
light backscattering using Turbiscan. It was shown that at the same
amounts of polymer (80 mg/g) the increase of particle concentration
leads to the increase of stability with reaching maximum value at the
5% content of disperse phase. The 1% and 3% contents of disperse
phase are not enough for the formation of structure. That confirms
the bonding of particles by polymer bridges. At the larger amounts of
polymer (130 mg/g) particles are covered with polymer layers and the
formation of structure is not observed.

This work was supported by EU, EP7, IRSES Project 200790.
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Methylene blue (MB) is commonly used as a model basic dye for
study of extraction of hazardous substances from wastewaters. Re-
cently, the carbon nanotubes (CNTs) and their hybrids with other na-
noparticles (decorated CNTs) were shown to be effective for removal
of such substances from water. The extraction is mainly controlled
by adsorption of organics on the surface of nanoparticles. However,
the main mechanisms of dye adsorption by these systems are still
unknown in details. This work is devoted to study of adsorption and
electro-surface phenomena in aqueous suspensions of multiwall
CNTs decorated by nanoplatelets of Laponite.

The multiwall CNTs, which were synthesized by CVD method
using Fe-Mo-Al as a catalyst (Specmash, Kyiv, Ukraine), and the
synthetic clay Laponite with composition of Na, [(SiMg, Li,)
0,,(OH),],, (Rockwood Additives Ltd., UK), were used in this work.
The batch adsorption experiments were done with 0.01% wt concen-
tration of CNTs and Laponite/CNT ratio of x=0-0.3. Earlier experi-
ments have shown that Laponite nanoplatelets were effective as a dis-
persing substance for hydrophobic carbon nanoparticles, and it was
explained by strong binding between Laponite and CNTs. For pur-
poses of optimization of the MB extraction from an aqueous solution,
the effects of the adsorbent/adsorbate contact time, initial dye concen-
tration, mass ratio of CNTs-Laponite x and electrokinetic properties
of the system were investigated in detail. The zeta-potential versus
pH and concentrations of the different types of electrolytes was also
studied. It was shown that CNTs, decorated by Laponite platelets at
x=0.3, have higher adsorption capacity than CNTs without Laponite
platelets. Recommendations regarding optimal parameters for effec-
tive removal of MB from an aqueous solution were formulated.
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Titanosilicates are well-known powder sorption materials. They are
applied for the purification processes of liquid radioactive wastes
from long-lived radionuclides, namely cesium and strontium. How-
ever, the mentioned powder form of those materials causes some
problems for their practical application

Sol-gel synthesis has a number of advantages which allow to ad-
just the texture and properties by a variation of gelation parameters.
We have developed the original approach for sol-gel synthesis of ti-
tanosilicates. It allows to prepare the proper stable sol-gel granules
using titanium inorganic salts as raw materials (solutions of chemi-
cally pure TiCl, and titanyl sulfate or technical solution of TiOSO,),
sodium silicate, alkalines and acids. The gels with molar ratio of Ti:Si
= (0.5-2.5:1 have been synthesized at room temperature.

The dependences of gelation rate versus concentration of ini-
tial reagents, pH of medium, time of aging gel before hydrothermal
treatment (HT), conditions of HT and washing of liquid were investi-
gated. The introduction of some polyatomic alcohols and oxyacids as
ligands gave a possibility to decrease the gelation time of titanosili-
cates towards some seconds. This fact opens the perspectives to obtain
spherically granulated products. Ligands were selected to realize the
gelation process at mild conditions. Such ligands allowed to obtain ho-
mogeneous hydrogels from concentrated initial solutions, which result
in increasing the yield of sorption material. It was found that proper
gels are formed in the pH range 8.5-11. The fastest gelation (5-10 s.)
occurs at pH 10-10.4. Investigation of aging effects before HT showed
that the most developed porous structure is formed after 2-4 days. Hy-
drothermal treatment impact on the textural parameters titanosilicates
was studied in the temperature range of 120-200 °C within 6-48 hours.
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It was shown that the most beneficial effect on the texture titanosili-
cates occurs in the temperature range of 140-175°C during 6-12 hours.
It was established that the most effective and gentle washing liquid is
water-alcohol mixture, acidified by 0.05 N acetic acid.

IR spectra of the samples do not contain any absorption bands of
organic compounds. This indicates that proposed method of synthesis
allows to obtain organic-free sorption materials.

X-ray studies of materials demonstrated that proposed method of
sol-gel synthesis allows to prepare titanosilicate materials with pure
crystalline phase of sodium titanosilicate or mixed phase of sodium
titanosilicate and Engelhard titanosilicate (ETS-4) after HT condi-
tions (200 C/12 hours).

The low-temperature nitrogen adsorption on titanosilicates was
studied using high-speed NOVA 2200 analyzer. Nitrogen adsorption
isotherms with hysteresis loops H1 and H2 are related to the IV type.
Synthesized samples have following texture characteristics: BET sur-
face area is 113-270 m?%g, total pore volume - 0.2-0.7 cm?/g, Dubinin-
Radushkevich's micropore volume — 0.03-0.1 cm?/g. The pore size
distribution curve has a maximum in the range of 30-90 A.

It was shown that sorption capacity of synthesized titanosilicates
towards Sr-90 radionuclides is highly competitive with famous pow-
der analogues.
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It is known from the 30’s, that some of the artificial and natural com-
pounds have similar properties to natural hormones. These materi-
als, which have the same properties as human hormones have a great
affect on human beings by the molecules specific hormone like in-
fluence and the impairment of the immune system. Nowadays these
compounds occur with great amount in the environment mainly be-
cause of the use of cosmetics and medicines. The qualitative and
quantitative determination of Endocrine Disrupting Compounds,
Pharmaceuticals and Personal Care Products (EDCs and PPCPs) is
a serious analytical challenge due to the large number of compounds.
Since the chemical, physico-chemical and physical properties of
these compounds may differ considerably, therefore their determina-
tion can not be achieved using only a single method. The EDC and
PPCP contaminants can be removed from waste waters to some ex-
tent with conventional water purification methods, however. Fully,
100% effective method is currently not known. Operating data of wa-
ter purification plants indicates that each of these impurities can be
removed with diffrent effection. Therefore, it is important to make
further steps in conventional water treatment processes, or inserting
additional actions in the secondary water treatment operations to im-
prove the EDCs removal efficiency.

In our experiments we used 0,8 g/l bentonite suspension as model
system and 0,07 g/l coffeine as EDC and 0,07 g/l oxybenzone solu-
tion as PPCP material. To remove the pollutants we used anionic and
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cationic polyelectrolytes and the mixtures of them from SNF. The
pollutants were determined before and after the treatment with HPLC.

Keywords: EDC, detection, water treatment, polyelectrolytes, HPLC
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Remediation of soils contaminated with radionuclides, heavy metals,
hydrophobic organic matters and other pollutants is a very impor-
tant and complicated problem. Special attention deserves the process
of soil recovering by application of an electric field. The method is
based on the mass transfer of polluting substances under the action of
an external electrical field, together with their subsequent extraction
from the cathode chamber. The removal of soil contaminations can
be achieved by electrophoresis, electroosmosis and diffusion, hydro-
dynamic flow of liquid, and depends on many factors: soil chemistry
and structure, sorption/desorption processes, ion exchange, polariza-
tion of soil particles and electrodes, electrokinetic mobility of pollut-
ants etc., which affect the efficacy of the remediation processes.

The electrokinetic methods of soil decontamination are rather ex-
pensive and therefore can be used for relatively small areas (around
enterprises, at local industrial accidents etc.). However, in every case
the process of decontamination needs careful optimization with ac-
count of the properties of soils and type of pollutants. Thus, a compre-
hensive approach to the detailed analysis of all proceeding processes
and the development of new technological ideas is a matter of para-
mount importance.

It is interesting that the strongest negative factor of soil remedia-
tion at application of an electric field is an electric field itself. An elec-
trical current is always accompanied by the electrolysis of water on
electrodes, which leads to the change of soil pH, creation of inhomo-
geneous local electric potential and conductivity of soil, inhomogene-
ous local solubility, as well as desorption and mobility of pollutants,
that complicate the soil decontamination.
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Since very often soil alkalinity or acidity pays negative role, the
very important stage of soil decontamination is also pH regulation,
which can be achieved in a few ways: wetting of the soil by solu-
tions with necessary pH, conditioning of the catholyte or anolyte pH,
using electrohydrodynamic method of pH regulation or using of ion-
exchange membranes, etc. The efficiency of contaminant removal
also can be increased due to the use of complexing agents for removal
of ionic contaminants and surfactants for removal of hydrophobic or-
ganic pollutants. Therefore, the development of new ways of regula-
tion of pH, solubility and mobility of pollutants and the careful op-
timization of the electrokinetic methods for given soil or sludge are
the most important problems of soil remediation worthy of special
attention.

The conducted theoretical analysis of all processes during soil
remediation allowed to find the best conditions for soil and sludge
decontaminations. The special scheme of pH regulation in entire in-
terelectrode space, which includes regulation of both hydrodynamic
and electric movement of hydroxyl and hydrogen ions through the
electrode chambers and soil, was proposed. It is shown, that new
technology makes possible to achieve a very high degree of mod-
el clay system and real soil decontamination (in some cases almost
100%) from a number of impurities, including nickel, cadmium, ce-
sium, strontium, copper, lead, chlorobenzene, orthochlortoluene, cy-
clohexilbenzene etc. It is necessary also to note, that although the
removal of admixtures occurs deeper and faster, than under the earlier
developed technological processes, the achievement of a high degree
of soil remediation very often is also accompanied with decrease of
the electric power consumption.
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Dewatering of disperse systems is an important task for mining, food,
paper and pharmaceutical industries, production of fertilizers, pig-
ments and dyes, as well as for consolidation of sludge occurring in
treatment of waste and drinking water. The most used methods in-
clude mechanical dewatering methods (pressure and vacuum filtra-
tion, centrifugation) and thermal drying. However, mechanical meth-
ods are ineffective when handling fine materials characterized by
small particle sizes and low hydrodynamic permeability, and thermal
methods need high power consumption. For treatment of such materi-
als (gel sewage sludge, different food or arfillaceous waste, etc.) an
alternative to the above-mentioned methods is electroosmotic dewa-
tering, for which the hydrodynamic permeability of the material is
not a critical parameter, and the power consumption is much smaller
comparing with the thermal methods.

Efficiency of electroosmotic dewatering is determined by com-
bination of two opposite factors. On the one hand, it is necessary to
enhance the speed of liquid flow through the sludge, i.e. to enlarge
the surface potential of disperse particles. On the other hand, to pro-
mote the compaction of sludge the electrostatic repulsion between
the particles must be decreased, that is possible at the reduction of
the surface potential. Taking into account that the surface potential
of particles depends on the pH of the equilibrium porous solution,
obtaining the optimal conditions is possible, but each type of sludge
requires a careful control of the characteristics of particles and lig-
uids, and details of the sludge treatment. Analysis of the conditions
necessary for electroosmotic dewatering of fine material is the subject
of this presentation.
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The investigations were conducted using a model system compris-
ing the dispersion of kaolinite at different initial pH and moisture.
In order to optimize the process of sludge dewatering the studies of
the dispersion particles properties at different pH values of aqueous
media were performed.

First of all, the regularities of achieving of equilibrium pH of the
pore solution depending on the concentration of the sludge solid frac-
tion and the concentration of introduced acid or alkali were analyzed.
Then, the magnitude and sign of the zeta potential of disperse parti-
cles and the velocity of electroosmotic flow at different values of pH
were studied. It was shown that there is a sufficiently wide range of
high pH of pore solution, wherein the electrokinetic potential of the
particles and the electroosmotic velocity of liquid through dispersion
remain almost constant, creating optimal conditions for the sludge
dewatering.

To intensify the dewatering the kinetics of liquid removal from the
model sludge the simultaneous use of an electric field and of pressure
was studied. It was shown that the applied pressure leads both to the
compression of dispersion and to improvement of the contact of a
treated sludge with electrodes, that accelerates dewatering in com-
parison with the application of an electric field only.

The established behavior of model dispersions at a wide range of
pH, voltage and pressure is important for the development of electro-
kinetic technology because the obtained results allow predicting at
which characteristics of sludge one can obtain the stable and effective
dewatering.

The obtained data may be also used for regulation of disperse sys-
tems properties.
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Layered double hydroxides of iron (Fe(II-Fe(IlT) LDH, Green Rust),
their natural analogue fougerite in particular, are the most important
natural source of ferrous cations, and thus, being potent reducing
agents, are able to provide purification and reclaiming of contaminat-
ed water and soil. They are also characterized by having significant
adsorption properties [1].

Fe(Il)-Fe(I1l) LDH, as a rule, are considered to be the main prod-
uct of corrosion at its first stage, the product of pitting corrosion and
the processes of iron compounds bioreduction. Hence, one of the
main points of the purification and environmental protection methods
development is the role of Fe(Il)-Fe(Ill) LDH in PRB-technologies
implementation.

We have researched the role of Fe(Il)-Fe(Ill) LDH in the forma-
tion of iron-oxygen structures (IOS) in the system Fe’(St3)-H,0-O,
during an alternately contact of steel disk with the air and distilled
water or CoCl,, FeSO, and Fe (SO,), dispersion medium [2, 3]. We
have also researched the kinetics of these processes using the method
of X-ray diffraction in situ [4]. The obtained results allowed us to pro-
pose and explain the role of Fe(II)-Fe(IIl) LDH in the development of
sewage treatment methods and methods of natural systems purifica-
tion. Also due to these results our knowledge about the mechanism of
corrosion processes has broadened. One more aspect of our research
is the obtaining of IOS by the method of oxidation of Fe(II)-Fe(IlI)
LDH.

As a result of our research the scheme of 10S formation in the
system Fe’(St3)-H,0-O, has been proposed (Fig. 1). The role of

64 CERECO - 2014



EcoLoGy

Fe(Il)-Fe(Ill) LDH as intermediate structures has been ascertained.
It is obvious now that the oxidation of these intermediate structures
leads to the formation of 10S and determines, depending on physico-
chemical conditions, the final products of this process, indicated on
the scheme (full line). It is also shown that the growth of 1OS in the
system reaches the size of about tens nanometers and the accumula-
tion process of monodisperse particles is observed. As we can see on
fig. 1 there is a possibility of IOS formation by the way of aquohy-
droxy complexes of iron or ferrous hydroxide formation (a supposi-
tive denotement Fe(OH), is used in the scheme, dotted lines). But it is
not the main process, which is proved during our experiments.

v (Fe(OH),) ---»_FeOOH
Fe° | Fe?* | / .
~ v
R
Fe(l1)-Fe(lll) LDH — MeFe,0,4

Figure 1. The scheme of iron-oxygen structures formation
in the system Fe’(St3)-H,0-0,
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Anthropogenous pressing, ecological and technological accidents
lead to comprehensive environment contamination by heavy metals
and other toxicants which enter the tap and ground water, as well
as soil and plants. So, the urgent and actual problem is to improve
sorption methods of water treatment and to exclude plants contami-
nation by these substances. Thus, information about new perspective
polymer hydrogels, which has appeared several years ago, is rather
interesting.

Due to the unique properties of smart hydrogels, such as revers-
ible swelling/deswelling behavior, sorption capacity, permeability,
surface properties, and high sensitivity to external stimuli, the hydro-
gels provide platform for creating novel smart materials and systems
for wide range of applications. Besides, they are biologically safe and
that is very important. When swelling they absorb substances of outer
solution and give them out at collapse/constriction. However, there is
a lack of information about polymer hydrogels application for water
treatment and artificial soil formation. These problems are of great
importance because of the increasing pollution of environment by
heavy metals and other contaminants.

So, the test-objects of our investigation were heavy metals ions
Cu**, MnO,, Mn**, Fe’*, complexes (Cu-humate, Fe-humate), organic
substances (basic dyes methylene blue R  “and basic fuchsin, as well
as acid dye fuchsin R;). The polymer hydrogels on the base of po-
lyacrylamide (PA), copolymers of acrylamide-acrilyc acid (AA) and
acrylamide-acrylonitrile (AN) as the particles of 1-2 mm in diameter
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were taken as sorbents. We compared the efficiency of sorption of
heavy metals (HMs) in cation and anion form, acidic and basic dyes.
This corresponds to row: basic fuchsin » methylene blue » Fe**y Cu**
» acid fuchsin > Mn**» Cu-humate > Fe-humate > H,PO,. It should be
stressed that desorption of investigated substances has opposite direc-
tions, besides the organic dyes desorption was very poor. At the initial
concentration of the contaminants 1 mM, maximum HMs absorption
appeared in the case of AA-gel (up to 99%). At the same time, PA-
and AN-gels sorbed only 60-85 % of HMs. The tested acrylic hy-
drogels are weak cationites containing acidic (mainly carboxylic )
active groups in relation AA : AN : PA=20: 3 : 2. It explains HMs
sorption by AA-gel. Its static exchange capacity (4 mg-eq./g by Cu)
is near the best HMs sorbents. The process of swelling and substance
absorption occurs synchronically. The equilibrium state is achieved
after two hours with maximum sorption and swelling at pH > 6. In
acidic solutions hydrogels collapse and substances desorption occurs.
The efficiency of HMs removal from individual and mixed solutions,
as well as from natural water, are rather close, depends on HMs types
and can reach 95 % from the initial concentration. At the weak acidic
conditions, almost full HMs desorption from acrylic hydrogels oc-
curs. At the same time, the sorption capacity of acrylic hydrogels for
HMs is retained. That allows reuse of the sorbents under study for
HMs removal from contaminated water.

At the next set of experiments we used the hydrogels described
earlier, loaded by HMs (bioelements) according to agrochemical ta-
bles. They were used for artificial soil formation. That allows obtain-
ing ecologically clean plant crops under controlled conditions. When
growing, plants excrete organic acids into rhizosphere continuously
and they bind the bioelements immobilized in hydrogels matrix in
water soluble complexes absorbed by plant roots. Prolonged desorp-
tion of HMs (macro- and microelements) is very important for soil
fertility providing. In this connection the AN-gel showed the slowest
bioelement desorption. In vegetation experiments it was demonstrat-
ed that artificial soil on the base of this gel with immobilized bioele-
ments provides the best plant yield.
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Moreover, structure-mechanical properties of tested objects and
different soils were investigated. Strength properties of these materi-
als were characterized by interparticle connection parameter (ICP)
calculated by Hershel-Bulkley equation. ICP of acrylic gels (native
and loaded with HMs) are almost similar. But ICP of acrylic gels is
10-100 times higher of natural soils ICP.

So, the conclusion from the investigation is that the acrylic gels
are firm and effective sorbents for HMs removal from water and arti-
ficial soil formation.

68 CERECO - 2014



EcoLoGy

BIOCOLLOID-CHEMICAL INFLUENCE OF
CALCIUM CARBONATE NANOPARTICLES
ON MEDICAL-ENDOECOLOGICAL
PROPERTIES OF PELOIDS

A. V. Panko!, I. G. KovzuN!, E. M. NIKIPELOVAZ,
I. T. PROTSENKO'

nstitute of biocolloid chemistry named after F.D.Ovcharenko,
42, Ak.Vernadskogo Blvd., Kyiv, Ukraine, 03680, wiz@list.ru
2Ukrainian Research Institute of Medical Rehabilitation and Balneology,
6, Lermontovskiy Lane, Odessa, Ukraine, 65014

Peloids (medical muds) (including peloids of Carpathian region)
mainly consist of polydisperse polymineral clay minerals and or-
ganic matter transformed due to complex biocolloid and nanochemi-
cal transformation in saline disperse media with microorganisms’
involvement [1, 2]. Such transformations give unique properties to
peloids and create abilities for their active influence on endoeco-
logic processes in organism. One of such processes is nanochemical
transformation of calcium carbonate [2]. Their influence on medical
and endoecological characteristics of peloids were investigated with
physico-chemical and medical-endoecological methods.

Obtained microphotographs of peloids denote the presence of car-
bonate structures, microfauna and superdispersed silicate particles in
them (Fig.1). Also these microphotographs denote additional pres-
ence of carbonate nanoparticles (Fig.2) in artificially prepared peloid
compositions.

Investigation of influence of calcium carbonate nanoparticles ad-
dition onto peloid composition was made using Wistar rats. Thus,
the testing results showed that antitoxic ability of liver (diagnosed
by durability of animal sleep) increases 2-3 times (Fig.3). Functional
state of kidneys significantly improves too. It confirms by 1.5 times
increase of filtration speed of urina and diurnal diuresis. And there
is intensification of kidney efferent function: removal of creatinine
increases 1.5 times and removal of urea increases 1.2 times.
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Analysis of obtained results showed that calcium carbonate na-
noparticles in structure of peloid compositions considerably improve
medical-endoecological characteristics of peloids. And that is the re-
sult of colloid-chemical and nanochemical transformations in corre-
spondence with scheme [2]:

Nanochemical transformation of carbonates during peloid preparation (mixing)

Ca(Mg)CO,+H,0+CO, Ca(Mg)HCO,), Ca(Mg)CO,+H,CO,

dipersed phase wir
i

nanodispersed phase

<

Isothermal distillation of nanoparticles during peloid usage (application)
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Among the semiconductors used in environmental photocatalysis, ti-
tanium dioxide is very perspective as photoactive, non-toxic, cheap,
chemically and biologically inert and photostable material. The dop-
ing of TiO, with noble metal, 3d-metal ions, organic dyes promotes
its activity in photoredox processes and increase the sensitivity of the
photocatalysts in the visible. This work is devoted to the synthesis
and properties of titania thin transparent films and powders doped
with copper ions.

TiO, and TiO,/Cu™ films and powders were obtained by sol-gel
method using Ti(OiPr),, CuSO,-5H,0, C,H,OH, H,0 and HCI. Non-
ionic amphiphilic triblock copolymer Pluronic P123 was used as a
template agent and acetylacetone as a complexing agent. The films
were calcined at 130 °C, 300 °C, 400 °C subsequently and showed
anatase structure. To get corresponding powders, the precursors have
been treated at 500 °C or 650 °C.

Obtained films and powders have been characterized by UV-, Vis-
, Raman spectroscopy, TEM, SEM and XRD. Pure nanocrystalline
TiO, films have pore size radius around 5 nm and size of the crystals
about 10-15 nm. Cu/TiO, films have size of the crystals 8 nm. Cop-
per-doped titania powders with 5% of Cu after 650 °C treatment dem-
onstrate the formation of crystalline phases of Cu,TiO, and Cu,TiO,.
XPS analysis showed presence of Ti**, Ti*, Cu**, Cu’ ions as well as
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Cu’ particles in the structure of the samples Cu/TiO,. The presence of
oxygen vacancies and copper ions, which may act as electron traps
and/or electron donor, increased photocatalytic activity. Cu/TiO,
films contained various amount (from 1% to 30% mass ) of copper,
exhibit three times higher photocatalytic activity in the reduction of
toxic Cr(VI) to non-toxic Cr(Ill) ions in comparison with the one of
pure TiO,.
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OUYUCTKA NPOMBIHIVIEHHBIX CTOKOB OT

TOHKOJIUCIIEPCHBIX HE®TEITPOAYKTOB

VJIBTPA®JIOKYJISIIIUEN U TYPBYJIEHTHOI/I
MUKPO®JIOTAIIMEN

H. H. Pvies

Hnuemumym buoxonnouonou xumuu um. @. J]. Osuapenxko HAH Ykpaunei,
Kues, Yxpauna

[IpoMmbIIUTEHHBIE CTOKH, colieprKaiiie HeQTenpOayKThl B TOHKOIMC-
MIEPCHOM W/WJIM PACTBOPEHHOM COCTOSHHUH, IPEICTAaBIAIOT COOOM
OIMH M3 HamboJyiee TPYAHO YTHIM3UPYEMBIX BHIIOB OTXOAOB IIPO-
MBILUICHHBIX NPEANPUATHI. MUWIIHOHBI TOHH TaKUX OTXO/IOB €KEJI-
HEBHO 00pa3yloTcs U moiexar u yruiauzauud. OT Toro, HaCKOJIbKO
3¢ (eKTUBHO OyIET OCYIIECTBISIThCS ATOT POIIECC, 3aBUCUT CTEIICHD
pHUCKa 3arpsA3HEHUs, KOTOPOMY ITOJIBEPraloTCs MPUIIETAOIINE K 3TUM
[PEANPUATUSIM TEPPUTOPUH. B KauecTBe NMPaKTUYECKOrO peIIeHHs
3TOH 1pobeMBbl Bce 0ojIee IMNUPOKOE PpaclpoCTPAHEHNE B TOCIEIHUE
JIBa JICCSITUJICTHS TOJydaroT yiabrpaduokymsius [1, 2], TypOyneHT-
Hasi MukpodoTanus [3] a Takke X KOMOMHAIMS C MPUMEHEHUEM
TOHKOJIUCTIEPCHBIX COpPOCHTORB [4-5]. OcHOBHOE oTiHuue “yiabrpad-
JIOKYJISLMU” OT OOBIYHOHN (PJIOKYJISLIMK COCTOUT B TOM, YTO B HEM HC-
[OJIb3yeTCs CleLUaibHas THAPOAUHAMHUUYECKass 00pabdoTKa CyCIeH-
3MU 1OCJIC BBECHUS B HEE (DIOKYIISIHTA, IPU KOTOPBIH OCPeAHEHHBIN
IPaJMeHT CPEeAbl U3MEHSETCS B Ipolecce 00pabOTKHU CyCIEH3UU OT
HEKOTOPOI'0 MaKCHMaJbHOTO 3HAYEHMsI IO HYJS 10 ONpEeIeHHOMY
3akony 2]. Uro xe kacaercst “TypOylieHTHOW MUKpO-(ioTanuu”, TO
e€ OCHOBHOE OTJINYHE OT OOBIYHONW MUKPO(]IOTAIIMH COCTOUT B TOM,
YTO [IOCJI€ BBEICHUS B IIyJIbIy MUKPOILY3bIPbKOB ITOCJIEAHSS TOABEP-
raercst TypOy/In3aluy MyTeM NpoIycKaHus e€ o Tpyo4yaToMy craTu-
4ecKOMy MHKcepy. B pesynbprate Takoir 00paOOTKH MPOUCXOAUT HE
TOJILKO HaJUIAHHWE YACTHIl M UX arperaroB Ha MOBEPXHOCTb MHUKPO-
My3BIPHKOB, HO W arperupoBaHe /WM KOAIECIEHIINS TIOCICTHUX B
KpYIHbIE ()JIOTOKOMIUIEKCHI, KOTOPBIE 3aTEM JIETKO MOXKHO OTHCIIUTh
OT BOABI CeAMMEHTauuel. lcnonb3oBaHME YHNOMSHYTBHIX METOIOB
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MTO3BOJISIET YMEHBIINUTH BPeMs 00pabOTKHU JKUIKUX OTXOAOB, COAEP-
KalX HePTENpOLYKThl, 10 1-2 MHHYT U CHM3UTh OCTAaTOYHOE CO-
JiepKaHue OPraHUYEeCKUX 3arpsisHeHu 10 5-15 mr/m.
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SORPTION OF COPPER AND ZINC BY
ZEOLITE FROM AQUEOUS SOLUTIONS

STEFAN SABO, TOMAS BAKALAR, MILAN BUGEL,
HENRIETA PAVOLOVA

Technical University of KoSice, Faculty of Mining, Ecology,
Process Control and Geotechnologies, Letna 9, 042 00 Kosice, Slovakia

Sorption of Cu(Il) and Zn(II) ions from aqueous solutions has been
studied and theadsorption capacityofzeolite has beendetermined.

The experimental data obtained from batch equilibrium tests have
been analysed by two- and three-parameter isotherm models (Freun-
dlich, Langmuir,Redlich-Peterson).

The zeolite was obtained from Zeocem OJSC. The material was
oven dried at 90°C for 72 hours.

The equilibrium experiments were carried out by varying concen-
trations of initial Cu(Il) and Zn(II) solution. In all experiments, the
flasks were shaken on orbital shaker at 200 rpm and at 25°C for 6
hours to ensure ion-exchange equilibrium. The suspensions were then
filtered through a micro filter of pore size 0.8 um and filtrates were
analysed using flame AAS in order to determine the final Cu(Il) and
Zn(II) concentrations in solution.

According to the results of the experiments the adsorption equilib-
rium of Cu(Il) and Zn(II) on zeolite was best described by Freundlich
isotherm. The maximum sorption capacity was 3 and 2.5 mg/g for
Cu(Il) and Zn(II), respectively.

The experimental results of this study demonstrate that zeolite is
suitable for adsorption of copper and zinc from aqueous solutions at
low concentrations.
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TOXIC ELEMENT CONTENTS
IN GROUND BEETLES
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4026 Debrecen, Bem tér 18/C
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P.O. Box 71, H-4010 Debrecen Hungary

The urbanization and anthropogenic activities cause environmental
pollution which may cause damage in terrestrial ecosystem and its
organisms. The aim of our study was to study the effects of urbani-
zation on toxic element contents in Carabus violaceus (N=72) and
Pterostichus oblongopunctatus (N=51) specimens along an urbani-
zation gradient. Ground beetles were collected from three forested
study area: urban parks, suburban forest and rural forest. The follow-
ing toxic element contents were analysed in all samples: Al, Ba, Cd,
Cu, Fe, Mn, Pb, Sr and Zn. Significantly higher concentration was
found in P. oblongopunctatus specimens than in C. violaceus in the
case of all toxic elements, except Sr. The Pb and Zn concentration
was differed significantly along the urbanization gradient. We also
found significant differences between sexes. Significantly higher Cu
and Pb concentration was found in males beetles than in females. In
spite of this the Sr concentration was higher in the female ground bee-
tles, than in males. Our study demonstrated that the different breeding
strategy and sex cause differences in the accumulation of toxic ele-
ments. In summary, we demonstrated that ground beetles are suitable
bioindicator organisms to monitoring the effects of urbanization and
anthropogenic activities on terrestrial ecosystem.

Keywords: urbanization, monitoring, MP-AES
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H-1525 Budapest, P.O.Box 77.
‘University of Szeged, Department of Inorganic and Analytical Chem.,
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Environmental contamination by pesticides is an issue of general
concern since these compounds can adversely affect human and eco-
system health. A significant fraction of applied pesticides enters the
soil, sediments and water where it can undergo various transforma-
tion processes which can lead to significant concentrations of stable
transformation products in the aquatic environment. The different
transformation processes may significantly change the toxicity in
comparison to the parent compound.

Advanced oxidation processes (AOPs) are technologies with sig-
nificant importance in environmental restoration applications. The
AOPs are defined as processes involving the generation of highly
reactive oxidizing species able to attack and degrade organic sub-
stances. Nowadays AOPs are considered high efficiency physical-
chemical processes due to their capability to produce deep changes
in the chemical structure of the contaminants via the participation of
free radicals.

In this work, the efficiency of the various advanced oxidation
processes (UV-induced photolysis, heterogeneous photocatalysis,
ozonation) and their combinations were investigated and compared
in several aspects (initial rate of transformation, rate of mineraliza-
tion, dehalgenization, and toxicocogy aspects) in the decomposition
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of diuron, monuron and phenuron, using a very similar experimental
apparatuses, with the same energy consumption.

Diuron (N-(3,4-dichlorophenyl)-N,N-dimethyl-urea), monuron
(N-(4-chlorophenyl)-N,N-dimethyl-urea) and phenuron (N-carba-
moyl-2-phenylacetamide) are widely used herbicides, which are em-
ployed to control a wide variety of annual and perennial broadleaf
and grassy weeds. Nowadays, diuron, considered a Priority Hazard-
ous Substance by the European Comission, can be detected not only
in the agricultural and natural waters but also in drinking waters. On
the other hand, diuron is one of the endocrin disrupting chemicals.

Diuron and monuron are only slightly toxic to mammals, but
several publications presented that, the transformation results
in intermediates with rather high toxicity. In our work toxicol-
ogy measurements were carried out by different ways. The tox-
icity tests were done on Selenastrum capricornutum microal-
gae culture, Daphnia magna zooplankton and bioluminescence
inhibition assay using the marine bacterium Vihrio fischeri as
the test organism to determine the toxicity of the samples after the 0,
25,50, 75 and 100% decomposition of parent compounds.
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HYBRID ADSORBENTS FOR PROPHYLAXIS
AND REMOVAL OF RADIONUCLIDES FROM
HUMAN ORGANISM AND ANIMALS
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In recent years, in connection with growing importance of long-living
radionuclides (RN) of cesium, strontium and some transuranic ele-
ments vital for both people and animals’ life, development and creation
of hybrid adsorbents has been executed on the basis of modified ac-
tive carbons of various texture and dispersion, modified clay minerals
of Ukraine — palygorskite (“Ultrasorb”), some food additives — pectin
(“Pectopal” ) and alginate-containing concentrates (“Carboxykam”)
in the Institute for Sorption and Problems of Endoecology [1,2].

The researchers of these substances have shown their essential ad-
vantages on pre-clinical and clinical stage over traditional adsorptive
preparations. In particular, their therapeutic action is based on:

- Quite high selectivity of radiocesium extraction from biological
liquids (factor of selectivity K, exceeds 20000) and essential selectiv-
ity on radiostronsium (K about 600);

- Quite high selectivity of adsorption of heavy metals ions (HM),
especially to Pb, Co, Cd, Cu, and Ni (K achieves 2000-3500);

- Quite high detoxication ability on harmful organic methabolites
and poisons (test on Methylene Blue) — more than 300 mg/g).

Some physicochemical aspects of advantages of using combined
enterosorbents are considered in this paper. Data on activity of the
combined adsorbents Ultrasorb, Pectopal and Carboxykam for ad-
sorption of the cations Fe, Co, Cd, Pb, Zn, Cu, Ni and radioactive
isotope Cs'*” from a modeling Ringer salt solution are reported. From
the obtained data on distribution factors for various ions it is possible
to order the selectivity of adsorption of HM ions by Ultrasorb in an
interval of concentration 10% — 1 mM.L" as:

Pb*> Fe**> Co**~ Cu*> Ni*"> Cd**> Zn*".
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The analysis of obtained data on influence of hybrid prepara-
tions on the human and animal organism shows their efficiency on
removing HM and RN from the organism, and also their harmless-
ness, expressed detoxification and corrective properties. They can be
recommended for use in complex therapy of intoxications of various
genesis, especially ecology dependent diseases.

Taking into account the effective ability of the hybrid preparations
to remove heavy metals and radiocesium and to provide general de-
toxification and sometimes corrective action on the organism, they
should be recommended in medical practice of extreme situations
(medicine of accidents), for example, at carrying out the scheduled
and emergency works on object “Shelter” in Chernobyl.

In this way the study has allowed to reveal positive and negative
effects of the new hybrid adsorbents in animals under conditions of
chronic internal and external irradiation. These drug properties should
be taken into account at the working out of radioprotective complex
therapy.
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Now sorption methods for body detoxification in many serious dis-
eases and poisonings are formed into a separate, rapidly developing
area of modern medicine. Thus, in the development of medical sorb-
ents there are two basic approaches: creating broad-spectrum hemo-
and enterosorbents, and synthesis of selective sorbents with marked
selectivity only towards one or several toxicants or harmful metabolic
products.

In the current report are presented data that elucidate the main
trends of the development of sorption medical technologies in the
advanced countries are presented. Particularly, it has been shown that
activated carbons are mainly used as a hemosorbents for removing
toxic substances from the blood stream and metabolites with molecu-
lar nature (primarily carbons, granules of which are covered with po-
rous polymer films), and also spherically granulated porous copoly-
mers of styrene and divinylbenzene. Also there were created selective
sorbents on the basis of the same copolymers, but with chemically
bounded (immobilized) substances (antigens and oligopeptides, etc.)
onto the surface, that display the increased affinity towards pathogen-
ic compounds which should be removed from the blood and plasma
in the treatment of one or other diseases. If we talk about enterosor-
bents, the clinical use of the several varieties is mastered only in CIS
countries as well as Japan, South Korea and Taiwan.

In recent years the Institute for Sorption and Problems of Endo-
ecology National Academy of Sciences of Ukraine in recent years
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has developed granular carbons and hemo-enterosorbents, based on
the coconut shells - traditional raw materials available in the world
market. It was shown that the parameters of their porous structure
corresponds to the synthetic carbon adsorbents with trademarks SCN,
SCS and SCF, previously developed by us. Also there are presented
data that indicate the necessity in the evaluating of mechanisms of
therapeutic action of medical sorbents, based on active carbons, in ad-
dition to the sorptive properties, also consider their catalytic activities
in the oxidation reactions of harmful and toxic substances, as well as
the decomposition of lipid peroxides. The antioxidant properties of
carbons are also important here, namely, their ability to neutralize the
aggressive free radicals.

To control the electrolytes (NH,*, K*, HPO,?*, etc.) in body bio-
logical environments, we have developed the new inorganic ion ex-
changers based on amorphous titanium and zirconium silicates. A
new concept has been introduced: the combined use of the carbon
hemo- and enterosorbents in the comhjsition with the inorganic ion
exchangers enables to solve the problem with sorption therapy for
most diseases and pathological conditions, including the problems of
age-related pathologies.

Also in the report are given examples of medical sorbent use as a
preventive measures for accumulation and rapid excretion a number
of exotoxicants - pesticides, radionuclides and heavy metals are pre-
sented in the report.

82 CERECO - 2014



EcoLoGy

PEKYJIBTUBALIA I'PYHTIB IIVISIXOM
SAJMIYYEHHSA COPBINIMHUX TEXHOJIOT'TU

B.B. Crrenxo, A.B. Xoxios, JI.A. Kyrmunk, JL.H. Xoxsosa

ITnemumym copbyii ma npobnem enooexonozii HAH Vkpainu, m. Kuis

3a0pyAHEHHS  HAaBKOJHUIIHLOTO  CEPEAOBHILA Ta  HagMipHE
BUKOPHCTaHHS CTiIHKHX OTPYTOXIMIiKaTiB NPHU3BETH A0 3HUKCHHS
MPOJAYKTUBHOCTI Ta TMOTIPIIEHHS SKOCTI arpapHol NpPOXYyKIIil.
HakonwueHHst ecTUIHIIB TicTs X GyHKIIIOHATBHOTO 3aCTOCYBaHHS
MPU3BOAWTH JI0 3aruOelli TPYHTOBHX OpraHi3MiB, HETAaTHBHO
BITMBA€E HAa IPYyHTOYTBOPIOBAIBHI MPOIECH Ta MOTIPIIyE POAIOUICTH
rpyuTy. ToMy B OCTaHHI pPOKHM HAayKOBLSIMH HiJHIMA€THCS MUTAHHS
MOKpAILEHHS EKOJOTIYHOIO CTaHy Ta MPOMYKTHBHOCTI 3eMEJIbHUX
Yrifb OUIIXOM BHKOPUCTAaHHS COpPOCHTIB PI3HOTO THUIY, B TOMY
yucal 1 KOMITO3UIIMHUX MarepiaiiB 3 MIKpOOiONOTTYHUMH Ta
MIKPOEJIEMEHTHUMH JOOaBKaMH.

Iactutyr copbuii Ta mpobmem enmoexomorii HAH VYkpainn
Ma€ 3HauHi 3400yTKH B PO3poOLi OIOTEXHOJIOTIYHHUX METOMIB, IO
CTOCYIOTbCS 010COpOLIMHOIO OYMIIEHHS TPYHTOBHUX Ta BOAHHUX
CEPEIOBHII] BiJi OTPYTOXiMiKariB (TICCTHILIM/IB) Ta PEKYJIbTHBALi
3a0pyTHEHNX TECTUIHIAMU TpPYHTIB, TOYHIIIE 1O TEXHOJIOTI]
JETOKCHUKAIll TICCTUIUAIB 3 BHUKOPHCTAHHAM MIiKpPOOpPTaHi3MiB-
JIECTPYKTOPiB, 1MMOOiII30BaHMX HA TIOBEPXHI CIIEIliali30BaHUX
koMOiHOBaHUX copOeHTiB. IlepcnekTuBHUMU cOpOCHTaMHU  JUIS
BUKOPHCTaHHS IX B SIKOCTI HOCiS MIKpOOHHMX KIITHH € BYIJIEIEBi
Marepiaqu Ta iX KOMIIO3UTH 3 TIEBHUMH POCIMHHUMH Ta
MiHEpaJbHUMH MaTepiagamu. MaTpudHuid cOpOIiHNNA MaTepian
MMOBMHEH OyTHM aKTUBHUM TMOTJIMHAa4YeM 3a0pyIHEHHS TOOTO MaTH
copOIIiifHy €MHICTh BITHOCHO TECTHIHIB Ta aJcopOyBaTH Ha
MOBEPXHI  MIKPOOPraHi3aMH-AECTPYKTOpH  3a0pyaHioBaua.  Taki
cOpOEHTH-HOCIT MalOTh BHCOKY XiMI4HY CTIMKICTh, MEXaHI4HY
MIIIHICTh, 10HOOOMIHHI BJIACTUBOCTI, JOCTATHIO MPOHHUKHICTH IS
BOAM Ta iHIMMX cyOcTpariB, OIOCYMICHICTh Ta TEXHOJOTIUHICTb.
l'omoBHOYO BiIMIHHICTH COPOSHTIB-HOCIIB € Te, 10 3a IX OCHOBY OyiH
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B3STI JIEMIEeB] Ta JOCTYMHI MPOAYKTH TIPOMi3y POCIMHHUX BiIXOJIB
arporpOMHUCIIOBOTO KOMIUIEKCY Ta JiCOMepepoOHOro BHPOOHUIITBA,
a TakoX 30aradeHi wmikpoeiremeHTtamu (Zn, Cu i Mn) ueornitu
3akapnarTs Ta JesKi 1HON 3pa3ku NPUPOAHUX ATIOMOCHIIIKATIB Ta
OKCHIIB.

Pesynbrari GararopiaHUX 1OCIiKEHB JI03BOIHIIH 3aIIPOTIOHYBATH
OiocopOmiitHM penmapar Ha OCHOBI BYIJICIICBOTO, MiHEPAJILHOTO Ta
POCIMHHOTO COPOIIHNX MaTepialiB 3 IMMOO1J1i30BaHOO PUPOTHOFO
acoriamni€ero MiKpoOpraHi3MiB J€CTPYKTOPIB 3 LIMPOKHUM Jiarna3oHoM
JNECTPYKTUBHOI JIiT BITHOCHO MECTHUIIMIB PI3HOTO XIMIYHOTO CKJIA]Y,
IO J1a€ MOXKJIMBICTh JAOCSTHEHHS KIHIIEBOTO PE3yJbTaTy OUWIICHHS
IPUPOAHKUX cepemoBuil Bix nmectunuaiB g0 HopMm [JIK. Kpim Toro,
MIPUPOTHA MiKOOiOTa B KOMIUIEKCI 3 COPOIIHUM KOMITO3UTOM
3a0esredye B TPYHTaX 3aCBOECHHS a30Ty (a3oTdikcyrodi OakTepii) Ta
MiABMIIYBaTH JOCTYIHICTh TA 3aCBOIOBaHICTh MIKPOEJIEMEHTIB.

CopOriiiHi  TeXHOJIOTIi TEPCIEKTUBHI JIUIT  BUJAUICHHS —Ta
BUKOPHCTaHHS TPUPOJHOT MIKpOoIopH, MIO CKIANAEThCS 3
acoriarii MIKpOOpraHi3MiB-I€CTPYKTOPIB TIEBHOI CIIPSIMOBAHOCTI,
a BHUKOPHCTAaHHS KOMIIO3HMIIIHHOTO COpPOEHTY aKTHBHOTO JIO
MECTUIUTY B SKOCTI HOCIS AT iMMOOLTI3aIli]l IUX MIKPOOPTaHi3MiB
Jla€ MOXKJIIMBICTH CTBOPEHHSI €(EKTUBHHX COPOLIHHO-01010TTYHIX
CUCTEM JICTOKCHKAIlil necThuiuaiB. Takuii copOIiiiHuii O10KOMILIEKC
KOHKYPEHTHO 3JaTHUH B TIPUPOJHHMX yMoBax. IMmoOimizatis
MIKPOOPTaHi3MiB-IeCTPYKTOPIB HAa TOBEPXHI COPOIIHHOT MaTpHIIi
MIJCWITIOE JECTPYKTHBHY [iI0 MIKpPOOPTaHI3MIiB Ta CTIMKICTh iX
BJIACTUBOCTEH.

[IpoBeneni monboBi BuUMpoOyBaHHS OiocopOuUiiiHOTO Marepiamy
(opieHTOBHa Ha3zBa  ATPOIETOKC) Ha  EKCIEPUMEHTAIBHOMY
MOJII TIOKa3aJW, IO BHUKOPHCTAHHS KOMOIHOBAaHOTO COPOCHTY
3 iMMOOiTi30BaHMMH Ha HOTO TIOBEPXHI MIKpOOpTaHi3MaMHu-
JNECTPYKTOPaMH  JIO3BOJISIIOTH ~ JOCSITH  CTYNEHS  JECTPYKILii
nectTuuuaiB 10 90% npoTsaroM BereTauiiHOro nepiony. Y BUPOLICHUX
pociHHaxX SKICHI mapameTpd BUILi B 1,5-2 pasu, IO MiITBEPAKYE
MOXITUBICTD OJIEPKYBaTH €KOJIOTIYHO YHCTI MPOAYKTH XapdyBaHHS,
SK1 B PO3BUHYTHUX KpaiHax KBami(iKyroThes SIK “OpraHik’.
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NCITOJIB3OBAHHUE
CIIEHUAJIN3UPOBAHHbBIX COPBEHTOB
JJIA TOBBIINEHUA COAEPKAHUA
MUKPODJJIEMEHTOB B IPOAYKLIHUN
SEMUIEJAEJINA

B.B. Crrenxo, JI.A. Kvriuuk, 1.J1. MAJIETUHA

Hucmumym copbyuu u npobnem snoosxonoeuu HAH Yxpaune (2. Kues)

B nocnennue roxel B 001iecTBe Bee yallle MOIHUMAETCS BOIIPOC 00
YAYYLICHUH KOJIOTMYECKOTO COCTOSIHUSI M MPOAYKTHBHOCTU CEJlb-
CKOXO3SMCTBEHHBIX YTOAMU MyTEM HCIOJIB30BaHUSI HOBUX TEXHOJO-
THYECKUX MPUEMOB U MarepuaioB. OJHUM U3 IyTel JIETOKCHKAIIUH
IPYHTOB U YIy4IICHHUS UX MUKPOJIEMEHTHOTO COCTaBa SIBJISETCS UC-
[10J1b30BaHNE COPOSHTOB PA3IMYHOIO TUIIA, B TOM YHCJIE, 1 KOMIIO3HU-
LUOHHBIX MaTEPUAIOB C MUKPO3JIEMEHTHBIMHU 100aBKaMH.

OCHOBHBIMH TPeOOBaHUSIMH K TAKMM COPOCHTaM SIBIISIIOTHCS: Lie-
HOBasi JIOCTYMHOCTb, MPOCTOTa TEXHOJOTMH W3TOTOBICHHS W TpPU-
MEHCHUSI, EKOJIOTUYHOCTh M 3()(HEKTUBHOCTh. DTHM TpeOOBaHUIM
B IIOJHOH Mepe OTBEUalOT CIIELHAIM3UPOBAHHbBIE YITIEPOIHO-MHUHE-
paJibHBIE COPOEHTBI C BBIPAKEHHOW CIIOCOOHOCTBIO K OYHIIECHHIO
IPYHTOB, a TaKKe BO3MOXKHOCTBIO PEryIHPOBaHHS MHKPOIIEMEHT-
HOTO COCTaBa PACTUTENbHON MPOAYKLUH arpapHOro KOMIUIEKCA.

B UnctutyTe copbumu u npobdaem sHpodkoiorud HAH VYkpau-
HBI pa3padoTaHbl ¥ POXOASTH UCTIBITAHNSI COPOLIMOHHBIE MaTEPHAITBI
Ul JJIUTEIBHOTO CHaO)KEHHSI MUKPOHYTPHUEHTOB B OPTaHMUYECKOM
3eMiefenni. BaxkHbIM TpeOoBaHHEM AJISi OPraHUYECKOro 3emileie-
TSI SIBIISICTCSI CHUYKEHUE PACTBOPUMOCTH BBEICHHBIX B TPYHT MUKPO-
9NIEMEHTOB. VIMEHHO MO3TOMY Hallle HCCIICIOBAHUE OPUEHTUPOBAHO
Ha pa3paboOTKe MHUKPOYIOOPEHHI MPOJIOHTMPOBAHHOIO JICHCTBUS.
[MaBHBIM KOMITOHEHTOM IIOJIy4aeMbIX HaMU COpPOCHTOB SIBIISIETCS
HIPUPOIHBIA MaTepuan — 1eoauT COKHUPHHULKOTO MECTOPOXKICHUS
(3akapnarckas 00:1.). KoanuecTBo MUKpO3JIEMEHTOB, UCTIONB3YEMBIX
JUISL IPOTIIMTKU LIEOJINTA, OBIO OLICHEHO HAa OCHOBE €ro COpOLMOH-
HBIX CBOMCTB. KMHETHUYECKHE XapaKTePUCTUKN COPOLIMU aMMHAKaTOB
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[IMHKA, MEJIN [IEOJTUTOM CBUTEIBCTBYIOT O TOM, YTO JIJIsl MaKCHMallb-
HOTO HACHIIIEHUS MUHEPAThHON MaTPUIHl HOHAMHA MHKPOAJIEMEHTOB,
JUTATEBHOCTH MPOIUTKH AOJDKHA COCTABIATh TpuMepHO 10 dacos.

HccnenoBanbl CTPYKTYpHO-TIOPUCTHIE CBOWCTBA IKCIIEPUMEHTAIIb-
HBIX 00pasoB. [lokasaHo, 4To cepenHsis yaenbHas MIoIaab HOBepX-
HOCTH Marepuaina - 18,5 M*/r, cpeanuii yaenbHblii 00bem mop (V) - 0,1
cM/T, cpenumit paanyc mop (R) cocrasisteT 5,3 HM.

PazpaboTannsie SKCIIepUMEHTATBHBIE 0Opa3Ibl CITCIIHATH3HPO-
BaHHBIX COPOCHTOB OBLITU UCIIBITAHBI B TIOJIEBBIX YCIOBHSIX Ha JCIISH-
kax MHcTUTyTa arposkosioruu 1 npupoaonoiaszoBanusd HAAHY. Otu
WCIBITAHUS TIOKa3aJM, YTO B TEUEHUH NEPBOTO T0/1a MOCje BHECEHUS
MOAM(UITMPOBAHHBIX COPOSHTOB MMENO0 MECTO CTAaTUCTHYECCKH JI0-
CTOBEpHOE yBEeIIMYCHNE CO/lepKaHus IIMHKa (B MopkoBH Ha 17-19%,
B cBekiie Ha 28-30%) u meau (B MmopkoBH Ha 13-23%, B cBekiie Ha
17-19%). YpoxxaliHOCTh KOPHEIUIONOB IPH 3TO yBeJIHUYMiIach Ha 13-
15% (mopkoBu) u Ha 17-20% (CTOJOBOM CBEKIIBI) IO CPABHEHUIO C
KOHTPOJIBHOIO JIETSTHKOM.

Ha cnenyromumii rog moceBa oBca M S'UMEHs Ha JEJsSHKaX, e
MIPEIBAPUTEHHO BBIPAIIIBAIN KOPEHETUTOBI (0€3 TOTIOTHUTETHHOTO
BHECEHHs COPOEHTA), UMEIIO MECTO YBEIIMYCHHUE COACPKAHUS ITHHKA
u meau Ha 13-42% nnst ssumens u Ha 4-9% 1715t oBca 10 CPaBHEHHUIO C
KOHTPOJIBHOIO JENISTHKOM.

Takum 00pa3oM, UCIOJIb30BAHUE CIICIIUAIM3UPOBAHHBIX COPOCH-
TOB Ha OCHOBE II€OJIMTOB, MOAU(DHUIIMPOBAHHBIX MUKPO3JIEMEHTAMH,
MOJKET OBITh PEKOMEHIOBAHO ISl YAYUIICHNs Ka9eCTBA TIOYBHI U YBe-
JIUYEHUS COIeP KaHUsI MUKPOAIIEMEHTOB B IIPOU3BOCTBE MPOILYKITUH
3eMJIeIETHSL.
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ROLE AND IMPACT OF THE THE FLAPP
PROJECT IN THE CROSS-BORDER WATER
MANAGEMENT OF THE UPPER TISZA
VALLEY

Pror. DRr. ISTVAN SULI-ZAKAR

DSC, University of Debrecen, Hungary

Cross-border relations, as well as Euroregions may be able to help
in the current, rather chaotic international situation in the catchment
area of the Tisza River. A significant part of the catchment area of the
Tisza belongs to the Carpathian Euroregion, and this interregional
and international organisation also dealt with the ecological problems
of the Tisza in the recent period. They intend to examine and manage
the catchment area of the Tisza as a unified ecological system, rather
than as belonging to a set of isolated territorial sovereignties.

The Hungarian part of the Carpathian Euroregion held a meet-
ing in 2001 in Baia Mare, the Romanian city near which the cyanide
pollution originated. During this Regional Council meeting, I pro-
posed a new project called the ‘Living Tisza’. Mr. Alfred Evers of the
Euroregion Meuse-Rhine also participated in the meeting, since the
Meuse-Rhine and the Carpathian Euroregions have a cooperation as
‘twin-euroregions’. When Mr. Evers heard about the project proposal,
he offered support via a training and exchange programme between
water and environmental experts from the Meuse and the Tisza areas.

As a first step, the leaders of the Euroregion Meuse-Rhine invited
the parties concerned with a programming seminar held in Maas-
tricht. Perhaps it is not too immodest to believe that this was a very
important step along the road, as a result of which our big interna-
tional cooperation, the FLAPP project unfolded.

From January 2005 until August 2007 water managers and re-
searchers from 35 organizations in 12 countries exchange knowledge
and experiences on how to apply sustainable flood management solu-
tions in practice. This is done in the framework of an EU-funded (IN-
TERREG III C) network on Flood Awareness and Prevention Policy

in border areas (FLAPP).
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MODERN WATER PURIFICATION FROM
HEAVY METALS BY ACTIVE CARBONS
OBTAINED WITH CHEMICAL ACTIVATION
OF CORNELIAN CHERRY STONE

N. Sycu'*, S. TROFYMENKO!, V. STRELKO!, V. VOLYNETS!,
A. Jesii?, G. VERYASOV?, M. TRAMSEK?

Unstitute for Sorption and Problems of Endoecology NAS of Ukraine,
Kiev, Ukraine
2JozZef Stefan Institute, Ljubljana, Slovenia

Active carbons with high porous characteristics (S, = 980-2100
m*/g, V= 0,45-1,0 sm’/g) from cornelian cherry stone have been ob-
tained by chemical activation with phosphoric acid. Optimal impreg-
nation coefficients (Xp= 1,0-1,25) have been established. Sorption
activity of ACs obtained against heavy metals (Cd*, Cr**, Ni**, Cu?*,

Zn**) has been investigated.

18

16

14

12

10

A, mr/r

Cp, mr/n

Fig. 1 Adsorption isotherms of Ni**, Cr3*, Cu**, Zn* and Cd?*" ions
with active carbon, derived by phosphoric acid activation of cornelian
cherry stone with a coefficient of impregnation XP = 1,25.
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By adsorption of ions the activity rank has been defined. It was
observed that maximum adsorption becomes apparent concerning to
Cd*, Cu? u Zn?ions. As may be seen, under increasing of the equi-
librium concentration upto 14 or 15 mg/g adsorption capacity of Ni*,
Cr*, Cu?*, Zn*"ions increases. At higher concentrations adsorption is
practically not changed, that testifies to the saturation of the adsor-
bent and the limit values of sorption. At the same time for the Cd**
ions there is observed a constant sorption capacity in the investigated
range of concentrations (up to 20 mg/l). Full saturation of the adsor-
bent ions Cd?**, should be expect when they reach a higher equilib-
rium concentrations. Excellent character of Cd** sorption of ions from
sorption of other ions allows to conclude about the prospect of the use
of carbons from cornelian cherry stone for the separation of cadmium
from other ions at high concentrations (> 20mg/1).
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BBICTPOI'O PEAI'MPOBAHUA

. W. IIBEI

Hucmumym copbyuu u npobnem snooaxonroeuu HAH Yrpaunol
13, yn. I'enepana Haymosa, Kues, 03164 , Yxpauna
E-mail: dshvets66(@gmail.com

[TpoBenen 0030p COCTOSIHMSI BONPOCOB CHHTE3a, HWCCIICOBAHUS
CBOMCTB M TMPAKTHYCCKOTO MPUMEHEHUsI MOJIH(YHKIIMOHATBHBIX CO-
poento (TIC) Ha OCHOBE PACTHTENHLHOTO CBHIPbS, YIIIEPOIHBIX MaTe-
PHAJIOB U MIPUPOJHBIX MUHEPATIOB.

TeopeTndeckr 000CHOBAaHBI U SKCIIEPUMEHTAIBHO MPOPaOOTaHbI
CTIOCOOBI TTONTyYeHHsT MONU(YHKIIMOHATBHBIX copOeHToB. [Tokazano,
YTO CYNIECTBEHHBIM (DAaKTOPOM, OIPEICIISIONINM BBICOKHE JKCILTya-
TaIMOHHBIC XapaKTEPUCTUKH, MTPENKJIC BCETO CEIICKTUBHOCTD U COPO-
[UOHHYIO €MKOCTh, SIBJISETCSl 00ECIeUeHue HEOOXOMMOM Mpomop-
IIMOHAJBHOCTH COCTABJISFOLIHX.

C wucnons3zoBanrem metogoB OIIP-, UK-, AI'P-, AMP- cnekr-
POCKOITUH, JiepuBaTorpaduu, 3IEKTPOHHOH MHKPOCKOIIWH, PEHTIe-
HOBCKOM W PEHTIeHO-(IIyOPECIIEHTHON CIEKTPOCKOIHH, (HU3HUKO-
XMUMHYECKUX ¥ MHKPOOHOJIOTHYECKUX METOJOB aHAlU3a U JaHHBIX
ancopOLMy M3 pacTBOPOB HccienoBaHa mopuctas crpykrypa I1C,
npuposa QYHKIIHOHATBHEIX TIOBEPXHOCTHBIX TPYII, HATHMYHE Te(heK-
TOB CTPYKTYPBI, @ TaK)Ke IIEHTPOB COPOIIMH M KaTaju3a pa3InyHOro
THIIA.

W3ydeHnbl COpOIMOHHBIC, WOHOOOMCHHBIC M KATAIUTHUECKHUEC
coiictBa [IC, BkIrOUasi UMMOOMIM30BAaHHBIC PA3HOBUIHOCTH CO-
pOeHTOB, B Ipoleccax copouuu, aecopouuu, putocopOiuu, dnoaec-
TPYKLUH, KaTain3a u Jp. BeisiBeHa nmoBbIlIeHHast COPOILIMOHHAS CIIO-
cobnocts y IIC, xapakrepusytonuxcs Beicokumu 3HaueHIsIMI COE
W COJICpIKAIINX B MOBEPXHOCTHOM CII0€ (PYHKIIMOHAJBHBIC TPYIIIIbI
Pa3IMYHON MPUPOIBI.

Haiineno, uro IIC crnocoOHBI MposBIATH CBOWCTBa OydepHO-
ro THIa, Olarojaps 4eMy B COYCTaHHU C BBICOKOW COPOIMOHHOI
CIOCOOHOCTBIO K MOHaM eje3a-I1, MoryT ObITh pEeKOMEH/IOBAaHBI B

90 CERECO - 2014



EcoLoGy

KagecTBe ero Y(QPEKTUBHBIX MOTIIOTUTEICH U3 OMOIOTHYECKIUX JKU/I-
KOCTEH.

Paspab6orans! criocoOsr Mmogudukanmu [1C myTem BBeneHUs no-
HOB OMOMETAJIIOB, KIIACTEPHBIX CTPYKTYP PA3IMYHOTO THITA, UMMO-
OWIM3aIui MUKPOOPTraHU3MaMH U JIp.

DKCTIEepUMEHTANBLHO MOKa3aHo, 4To [1C mposiBISIFOT BEICOKYTO (60-
nee 95%) copOLMOHHYIO CTOCOOHOCTH M0 OTHOIICHUIO K IIHPOKOMY
CIEKTPY MOHOB TSDKEIBIX METAJIOB U OPTaHMYECKHX COEIWHEHUH,
YTO OTKPBIBAET MEPCIIEKTUBBI UX MPUMEHEHUsS ISl OYUCTKU CTOY-
HBIX BOJI ITOJIMTOHOB OBITOBBIX M TPOMBIIIJICHHBIX OTXOJ0B METaro-
JINCOB - CTETICHb OUMCTKH JOCTUTAET 99 %.

TeopeTtruecku 060CHOBaHA U MMOATBEPIKACHA IKCIICPUMEHTAIBHO
BO3MOXKHOCTh momydenusi [IC ¢ ympaBisieMbIME CBOWCTBAMH C HC-
IOJIb30BaHUEM PETYIIUPYEMbIX TApaMETPOB B CUCTEME Xa0C-TTOPSI0K
IIPH YCJIIOBUU BapbUPOBaHUS CTEIIEHN IPONOPIIMOHAIBHOCTH KOMITO-
HEHTOB U IEPEX0Jie CUCTEMbI U3 COCTOSHHS JICTCPMHUHHPUBAHHOTO
Xa0ca B COCTOSTHUE YCTOMUNBOTO PaBHOBECHSI.

PaccMoTpeHbl MPaKTHUYECKUE MPUMEPBI OYUCTKA IKOCHCTEM OT
PaAMOHYKINAOB, HOHOB TSKEIBIX METAIIOB, He(PTEMPOIyKTOB, IIe-
CTHIIMIOB, 0CO0O OITACHBIX BHPYCOB M MATOT€HHOW MUKPOMIOPHI, a
TaK)Ke MepCIeKTUBHI ucronb3oBanust [1C mpu MUKBUIANNN TOCTET-
CTBUI DKOJIOTUYECKOTO TEPPOPU3MA U TTOTYUCHHSI YUCTHIX MTPOTYKTOB
OpPraHUIECKOTO 3eMJIICACITH.

CERECO - 2014 91



THE 5TH INTERNATIONAL CONFERENCE ON CARPATHIAN EUROREGION

®UTOCOPBLUA-I®OPEKTUBHbIN METO/]
OYUCTKHU ITOYB OT SKOTOKCUKAHTOB

J. W. IBen, akagemuk HAH Ykpaunsl B. B. CTPEIIKO

Hucmumym copbyuu u npobnem snoosxonoeuu HAH Yrpaunui,
13, yn.I'enepana Haymosa, Kues, 03164, Yxpauna
E-mail: dshvets66(@gmail.com

OO0600TIIIeHBI PEe3yTBTATHI UCCIENOBAHNN OCOOCHHOCTEH OUNCTKY MIPH-
POAHBIX U TEXHOJOTHMUYECKUX BOA, a TaKXKE 3€MEJb, 3arpPsI3HEHHBIX
PanMOHYKIUAAMH U MOHAMHU TSDKEbIX MeTauioB (YepHOObUIBCKAs
30Ha) ¢ Ucnosb30BaHueM paspadoranHoro B MCIID HAH Vkpau-
HBl (puTocopbunonHoro crocoba. ITokazaHo, 4To BHEcCeHHE YyIue-
POJ - MUHEpaIbHBIX COPOCHTOB B IPHUKOPHEBYIO 00JacTh pacTeHUil
obecreunBacT MOBBIIICHHBIA TTEPEX0]] PaTHOHYKIHIOB (B 6-8 pa3 B
CPaBHEHHH C KOHTPOJIEM) B 3€JICHYIO MACCy C OIHOBPEMEHHBIM IpH-
pocToM caMoii Guomacchl B 2—3 pasa.

YcTaHOBIEHO, YTO CTENEeHb OYKMCTKH MOYBBI 32 OJUH BEreTaThB-
HBIH Tepuoj; Bozpactaer ¢ 4 no 26 %. DkcrnepuMeHTanbHO OOHa-
PY)KEHO HEM3BECTHOE paHee SIBICHHE BIHSHUS BHECEHUS B T'PYHT
OMOAKTHBHBIX COPOCHTOB, OTBETCTBCHHBIX 33 COPOITMOHHO-OMOIOTH-
YECKYIO IECTPYKLHNIO SKOTOKCUKAHTOB, HA 3(()EKTUBHOCTH MpoLecca
HaKOTUICHHUSI OMOMACCHI SHEPreTHUECKUX PACTCHUH.

Taonuua 1

CymMMapHbIii

. CreneHb HAKOIJICHHUS
Tun pacrenuii K03ppuumeHT
PaAMOHYKJINI0B, KBK/KT

OYHCTKH
paric B IPUCYTCTBHU 7,65 105
COpOLMOHHOTO MaTepraa

paric 6e3 copbeHTa 1,7 1,0

HoBbIM siBisileTCsl yHHKalIbHOE COYETAaHHE CBOMCTB KOMOMHHMPO-
BaHBIX COPOEHTOB, KOTOPOE COCTOMT, BO-TEPBHIX, B CTUMYJIHPOBa-
HUM TIepexo/ia PaJIMOHYKIIMIOB B PACTCHUsS Oiaronaps OTCYTCTBHIO
B TTOYBE M COPOCHTaX MOHOB KaJIUS M KaJbLHS, a TaKKe HAJIMUIHI B
copOeHTaxX TMOBBIIICHHOTO KOJIMYECTBa a30Ta, aMOHHUSA U Qocdopa,
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BO-BTOPBIX — WHHUIIMUPOBAHUIO TPOIECCOB TEpexo/ia PaJuOHyKIIU-
JIOB B 3€JICHYI0 MacCy M YCKOPEHHUIO POLIECCOB HAKOTUICHHUS 3€IeHOM
Ouomacel Ormaromapsi CHHEPrHYECKOMY JEHCTBHUI0 MHUKPOIJIEMEHTOB
KOMOMHHUPOBAaHHBIX COPOCHTOB M MUKPOOHBIX KYJIBTYpP HMPUPOIHOTO
MIPOUCXOMKICHHSL.

YcTaHOBJIEHO, YTO TPUPOIHBIE MHUHEPANbl U KOMIO3HIIMOHHBIE
COpOEHTHI Ha HX OCHOBE PETyIHPYIOT MPOLECCHI OCTYIIICHHUS HOHOB
TSDKEJIBIX METAJUIOB B 3€JICHYIO MAacCy PACTEHHH U MPOSBIISIOT BBICO-
Kyto (6omeM 90 %) appekTHBHOCTE B IpoLiecax OYMCTKU IKOCHCTEM
OT HHX, a TAKXKE OT PAAHOHYKIH/OB.

Taonuuya 2
Bun . Yuacrok Ne2 -
Yuacrok Nel — npupoanbiii
COPOLHOHHOTO . NOBbILIEHHAS BJIAXKHOCTH
BJIAJKHBII TPYHT .
MaTepuaJja TPyHTA
Conepxanue Coneprarne
ACP Koadpunment | paguonesus | Koedurment
pajuonesus B
BEIHOCA B parice, Kbk/ BBIHOCA
parice, KBK/kr r
KOHTpOJIb ** 1.30 0.80 1.30 0.90
yrojib 1.03 0.50 1.30 1.60
LEO0IUT 1.19 1.50 1.40 1.70
Yrojb+1e0IuT 2.90 1.60 3.40 2.10
KOMOHUHIpOBaL- 3.50 2.15 5.10 3.20

HBIA

*3a CUET UCIOJIb30BaAHNUS BOJOHAKOIIUTECIBHBIX COp6CHTOB

**(IepHUCTO -MIOI30JIUCTHIC TPYHTHI)
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KOMITIO3UTHBIE COPBEHTBI IS
OYUCTKH BOJHbBIX 9dKOCUCTEM OT
NOHOB TAXEJBIX METAJIJIOB

J. Y. e, T. I'. [LIpAMKOBA

Hucmumym copoyuu u npoonem sndosxkonocuu HAH Yrpaunuwi,
13, yn. I'enepana Haymosa, Kues, 03164, Yxpauna.
E-mail: dshvets66@gmail.com

Ha ceropnsmHuii 1eHb C y4e€TOM YXyALICHHUS W HETpecKasy-
€MOCTH SKOJOTMYECKOH CHUTyallid B MHpE MPHUMEHEHHE Tpu-
POMHBIX COPOSHTOB TSI PEIICHHS 33]1a9 OUUCTKH SKOCUCTEM OT
3arpsI3HEHUN MPeICTaBIsSeT KaK HAyYHbIN, TaK U IPAKTUYECKHUI
untepec. Cpenu MUPOKOro pasHOOOpaszus COPOLMOHHBIX Ma-
TepHasioB cOpOEHThl Ha OCHOBE OHoMacchl MHpPOBOTrO OKeaHa
U MPUOPEKHBIX 30H SBJISIOTCS HanOojee MEepCIeKTUBHBIMU U
3¢ (hEeKTUBHBIMH, KaK MOCTOSHHO BO300HOBIISIEMBIE CHIPHEBBIC
HCTOYHHKH.

B pabote mpencraBiieHbl pe3ynbTaThl HCCIEIOBAHUS COPO-
IIMOHHBIX CBOMCTB COPOLIMOHHBIX MaTepHajoB Ha OCHOBE BOJO-
pociieil 10 OTHOILIEHHUIO K MOHAM TSIKENbIX METAJIJIOB (CBHHELL,
KaJIMUH, IIUHK, MEJIb, JKeJIe30). bbuln MCTOab30BaHbl BOAOPO-
cnu Atnantudeckoro okeana (BemuxoOputanus) m YepHoro
Mops (YkpawHa), a IMEHHO - Bojopociu Tumna Laminariales.
AHanN3 KOHIEHTPALUU TKENBIX METANIOB MPOU3BOIWIM Ha
aTOMHO-aIcOpOIIMOHHOM criekTpomerpe tuna C-115 M1.

Pesynbrarhl u3yueHuss KHHETUKH MOTIOIIEHUSI HOHOB TsDKe-
JIBIX METAJJIOB COPOEHTAMH Ha OCHOBE BOIOPOCIIEH M3 BOAHBIX
PacTBOPOB IMOKa3alikd, YTO COpOIHs MmpoTekaeT Hawmbonee 3¢-
(EeKTUBHO B TEUEHUE MEPBBIX 5-TH MUHYT (u3BIeucHUE >90 %).

Taonuya 1. IpPeKTUBHOCTHL COPOIMM HMOHOB TSKeJIbIX METAJIOB U3
BOIHBIX PACTBOPOB COPOEHTAMHU HA OCHOBE BOIOPOCIIEii

Tun copdenrta Ancopouus,%

copbent Ha ocHose Bomopocieii| Cd* | Pb* | Cu* | Zn*>
tumna Laminariales 98,0 95,6 96,6 97,0
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Taonuya 2. Copéuus uonos Zn**, Cu*', Cd**, Pb** copbeHTaMH Ha 0CHO-
BE BOIOPOCJIEi U3 CMeCH MOIEILHBIX PACTBOPOB

Tun copbenTa Zn* Cu? Pb** Cd*

Ha OCHOBE | a a a a
BOZIOPOCIIEH Ml",/l" a,% Ml"’/l" a,% Ml",/l" a,% MF’/F a, %
BOJIOpOCIHU-1 5,4 40 15,7 | 94,0 | 12,1 | 94,7 10 84
BOJIOpOCIH- 2 3,7 27 14,6 | 87,0 | 12,2 | 96,0 8,0 67
BOJIOpOCTH- 3 5,9 44 14,8 | 88,0 | 12,6 | 98,4 | 11,9 90
BoJlopociu- 4 4,7 35 15,7 | 93,7 | 12,6 | 99,1 8,6 32
(T2K=1:100,pH ,_5,8,C =120,3 mr/t, C =135 mr/r,

C =167,5mr/r, C

nex Cu

nex Cd

= 127,5 MI/T, BpeMs KOHTaKTa - 4,5 Jac.)

uex Zn

Takum 00pa3zom, MOKa3aHO, YTO COPOEHTHI HA OCHOBE BO-
J0pOCIei MOTYT OBITh YCHEIIHO MCIIOIB30BAHBI IS TITyOOKOM
OYHCTKH BOJHBIX SKOCUCTEM OT HOHOB TsDKENbIX MeTailioB (Pb,

Cu, Zn, Cd).
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CopOmoHHasi Tepanusi TPYHTOB, KaK HallpaBlICHUE B Pa3BUTHH €B-
porelickoii U MHpOBOM arpoTEXHOJIOTUH, Ha CErOJHSIIHUN JEHb
HaxXoouTCs B CTaAuU 3apOXKACHUSA, XOTs IIEPBLIC pa6OTI)I B 3TOM Ha-
MIpaBJIeHUH MOABUIUCH B cpeaunHe 90-x roqoB XX Beka. Meron copO-
nroHHOU Tepanuu TpyHTOB (CTI') mpeameTHO MccaemyeTcs ceigac
BO MHOTHX CTpaHaX MUpPa C YYETOM CIeNN(UKH KaKJO0TO PETHOHA B
OTJCIbHOCTH.

B pamkax o6meit Teopun copoentoB metox CTI nmpuMeHUTEIBHO
K arpapHOMY KOMILJIEKCY pacCMaTpHBaeTCs Kak Pa3sHOBUIHOCTH pery-
JTUPYIOEen, COPOIIMOHHOM, WMMOOWMIIN3AIIMOHHOMN, KaTaTUTHIECKOH,
OMOaKTHBHUPYIOMIEH, ONOMEeCTPYKTHUPYIOIEH, CHHEPTHUESCKON pOJH
MIPUPOHBIX COPOIMOHHBIX CPEJCTB, IENBI0 KOTOPOTO SIBIISETCS, C
OJTHOH CTOPOHBI, BOCCTAHOBJIEHUE IUIOIOPOJHOCTH TPYHTOB, € Jpy-
roi — MOBBIILIEHUE UX MPOAYKTUBHOCTH, B TPETHUX - BhIpalllMBaHHUE
Ha BOCCTAHOBJICHHBIX I'PYHTAaX 5KOJIOT'MYCCKU YUCTON CeIbCKOXO03SH-
CTBEHHOM NPOIYKLUH.

Hosem nanpasnenneM texuomoruu CTI sBriseTcs copOmpoHHast
HOPMaJIM3alMsl MUTATENbHBIX XapaKTEPUCTUK CEJIbXO3MPOIYKIHUH,
o0ecreunBaroInX HOpMaJIbHBIN yPOBEHb KH3HU YEIIOBEKA B YCIIOBU-
SIX YCUJIMBAIOILETO 3arpsi3HEHUS OKPY KaroIlel cpebl.

B pabote mpoBeicHO HCCeIOBAHUE BIMSHUS CHUACPATOB U IPH-
POAHBIX CHIIMKATOB Ha MPOLCCCHI IMOBCIACHUA paCTeHI/Iﬁ Ha 1IOYBax,
3arpsi3HEHHBIX HOHAMU TSKEJIBIX METaJUIOB.
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BrusiBeHO HeaneKBaTHOE MOBEJEHNE PACTEHUN B YCIIOBHAX JKO-
JIOTHYECKOTO 3arpsI3HEHUS [T0YB HOHAMH TSDKEIIBIX METAJJIOB, 3aKIIO-
qarolieecs B IepecTpoiike padOTHI KUBOH KIETKH pacTeHUH (paHHUX
OBOIIHBIX KYJBTYp) O]l BO3JEHCTBHEM ATUX MOHOB, PUBOIAIIEH K
HM3MEHEHUIO Pa3MEepoB KaHalla KJIETKH, (POPMUPOBAHHIO TUHAMUYC-
CKH YCTOMUYHMBOIO paBHOBeCUs. Pecyruposanue cocmoanus Kiemku
JHCUBLIX pacmenull TIOJ BO3ACHCTBHEM YIIIEPOA-MUHEPAIBHBIX CO-
POCHTOB, BHOCUMBIX B IPUKOPHEBYIO CUCTEMY PACTEHUI U MUKpPOO-
HOM KyJIBTYpBI, CONPOBOXKIAETCS U3MEHEHUEM 3JIEKTPOXUMHUUECKHX,
(u3nyecKuX ¥ OMOXUMHUYECKHMX IOKa3aTejei BOIHBIX PACTBOPOB
IIPUKOPHEBOM CHUCTEMBI U BEJET K PErYIATOPHOMY U3MEHEHHIO MPO-
HHUIIAEMOCTH KJIETKU. DTO HO3BOJIIET 00ECHeunBaTh KaK MOCTYIUIE-
HUE MOHOB «3JIEMEHTOB JKH3HW», TaK U OJOKHPOBAaTh MOCTYIUICHHUE
HMOHOB TSDKEJBIX METAJJIOB B KJIETKH JKUBBIX PACTCHHUH, HAXOSIIUXCS
B YCJIOBUSX HEYCTOMUMBOIO paBHOBECHS HENPOAOJIKUTENBLHOE Bpe-
MdA. B TedeHue 3TOr0 BpeMeHU MPOUMCXOIUT HeasleKBaTHOE M3MEHe-
HUE TIOBEACHUS KUBOW KIJIETKH, B PE3yJIBTaTe Yero B KaHAIaxX KIETKH
PETyNUPYIOTCS MPOLIECCHl MUTPALIUU MOHOB TSDKENIBIX METAJJIOB U
«3JIEMEHTOB KH3HW» B CTPYKTYPY PACTCHUH M 00€CIICUMBACTCS KH3-
HEZEATEIbHOCTh PACTEHHS B LIEJIOM.

Takum 00pa3oM, YCTaHOBIEHO, YTO C NMPUMEHEHHEM TEXHOJO-
run CTI' B yclI0BHAX MOCTOSHHO M3MEHSIONIETOCS 3KOJIOTHYECKOTO
cTpecca I104B [10]] BO3AECHCTBUEM HEOIAronpusTHbIX (JaKTOpPOB MOXK-
HO HOJIy4aTh HKOJIOTHUECKH YUCTYIO MPOLYKLHNIO, HEOOXOIUMYIO JUIS
HOPMaJIbHOM KHU3HEIACATEIbHOCTH YEJIOBEYECKOTO OpraHu3Ma.
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3arpsi3HEHHE OKpY’Karolleil cpenpl, BBI3BAHHOE TEXHOTCHHBIMH H
9KOJIOTHYECKUMH KaracTpodamu, TpedyeT pazpaboTku cnennduye-
CKUX COPOIMOHHBIX MaTepuasioB, COCOOHBIX 3(D(EKTHBHO H3BIIE-
KaTb U3 JKOCHUCTEM CJIOKHOIO COCTaBa MOHBI TSXKEIBIX METalIOB,
00yClaBIMBAIOIUX BO3MOKHOCTh ITOJTyYCHHUS HKOJIOTHUECKH YUCTOU
MPOIYKIIHH.

B nmocnennue rogsl 0co6eHHO BO3pOC HHTEpEC K cOpOEHTaM Mpu-
POIHOTO MPOUCXOKICHHUS HA OCHOBE OTXOJIOB PACTUTEIBHOTO CHIPHS,
nepepadOTaHHOTO C HMCIOJIb30BAHUEM KaTH(DOPHHUICKOTO YepBsl H
OakTepwii - Omorymyca. DTO CBS3aHO C TEM, UYTO TAKUE MaTepUaIbI
SIBISIFOTCSL TIOCTOSTHHO BO30OHOBIISIEMBIM HCTOUHHKOM AELIEBOTO Chl-
pbsl U UX NMPOU3BOIACTBO HE BBI3BIBACT 3arpsI3HEHMS OKpPY’Karollel
cpensl. [Ipu 5TOM OHOTYyMyC yaydIIaeT CTPyKTypy ITOYBHI U €€ BOAHO-
(u3nyueckre CBOMCTBA, B HEM IMOBBIIICHHOE COJepKaHUE BOJOPACT-
BOpUMBIX (opM a3ota, hocdopa, Kaus u ap.

B pabote npoBeneHO HCClenOBaHUE MOBEACHUS PAaHHUX OBOIL-
HBIX KYJIBTYP Ha II0YBAaX, 3arPSI3HEHHBIX HOHAMHU TSKEIIbIX METAJUIOB
B PUCYTCTBHUU Onorymyca.

Uzyuena cienuduka copOLU HOHOB TSDKEJIBIX METAIIJIOB U3 BOJI-
HBIX PAaCTBOPOB CJIOKHOTO COCTaBa IMOYBAMH, COZICPKAIIUMH OUOTY-
Myc. B kadecTBe BOJHBIX PacTBOPOB HMCIOIB30BAIM PACTBOPHI, CO-
Jep>Kaliue CBHHEI, KaAMui, HIMHK U Menb. KoHueHTpanuo noHOB
TSDKEITBIX METAJIOB BapbupoBaiu B uHTepBaie 1-200 mr/a. CopOumro
MPOBOAWIN B IMHAMUYECKHX YCIOBHSIX B TEUEHHE OT 3 MUHYT A0 3
yacoB. pH pacTBopoB BappupoBanu B uHTepBaie 5,5 —7,0.
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Ha ¢oto mpuBeneHs! pe3yasTaTsl HOBEACHHUS PACTEHUH B IPUCYT-
CTBMHM OMOTyMyca Ha 3arpsi3HEHHBIX I'PYHTaXx.

[TokazaHo, 4yTO MpPUMEHEHHE OMOTYMYyca PACTUTEILHOTO MPOHC-
XOXKJICHHS TIPUBOJIUT K MOBBIIIICHUIO TIOIJIOTUTEIHLHON CIIOCOOHOCTH
TPYHTOB I10 OTHOIIICHUIO K HOHAM TsDKEIBIX MeTajuioB. Haiineno, uro
JIECOPOIIMOHHAsI CIIOCOOHOCTh ITPYHTOB 110 OTHOIICHUIO K HOHAM TS~
JKEJIBIX METaJIOB cocTaBiisieT He 0ojiee 10-15 %, uTo 1aeT BO3MOXK-
HOCTB BBIPAIUBATL OBOIIHBIC KYJIBTYPbI Ha 3arpsS3HEHHBIX MMOYBAX C
PEryIUPYEeMbIM COIEPIKAaHHEM HOHOB MEM U IIMHKA, HEOOXOIMMBIX
JUTst 00eCIIeueHUs )KU3HE S TeIbHOCTH OPTaHu3Ma YeIoBeKa.
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NATURA 2000-ES JELZOFAJOK
MONITOROZASA A BEREGI-SIK
KARPATALJAI RESZEN
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'DE TEK TTK Evoluciés Allattani Tanszék,
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2DE AGTC MEK Névényvédelmi Intézet,
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*E-mail: szanyiszabolcs@gmail.com

Az Europai Unio felismerte a természeti kornyezetben bekovetkezo
nagyléptekii valtozasokat. Ezért a tagorszagok biologiai sokféleségé-
nek megdrzése érdekében létrehozta az eurdpai vadon €16 novény- és
allatvilag, valamint él6helyek védelmérdl szolo iranyelvét (Habitats
Directive) és ennek eszkozeként a kiilonleges természetmegorzési
teriiletek rendszerét, NATURA 2000 néven. Az eurdpai unios csat-
lakozés részeként Magyarorszagon is megtortént a NATURA 2000
halozat kialakitasa (Fiilop, 2005). 2004-ben az EU jogszabalyoknak
megfeleléen lezajlott a NATURA 2000-es teriiletek kijelolése Ma-
gyarorszag egész teriiletén. Ennek megfelelden egyediil a Karpatal-
javal szomszédos Szabolcs-Szatmar-Bereg megyében 50 természet-
megOrzési teriiletet alakitottak ki, 6sszesen 54 802 hektaron. Ezek
kozil szamos olyan, nagykiterjedést teriilet van a Beregi-sikon, ame-
lyet kettészel a magyar-ukran allamhatar, igy a kijelolt teriiletek ma
még megszakadnak az orszaghatarnal. Viszont a védendd ndvény- és
allatfajok tobbségének elterjedési teriilete atnyulik az orszaghataron,
azonban a karpataljai részen még semmilyen allomanybecslés nem
tortént, és a védelmi intézkedések sem érvényesek. Ahhoz azonban,
hogy egy adott régioban hatékony fajmegdrzési tervet alakithassunk
ki, ismerniink kell az adott faj région beliili populacidinak helyzetét
és méretét. {gy a Beregi-sik magyar oldalan eléforduld, az Eléhely-
védelmi Iranyelv hatalya ald tartozo rovarfajok monitorozasa a sik
ukrajnai oldalan is elengedhetetlen. Eddigi alapozé jellegli kutata-
sok soran kidertilt (Szanyi 2012 a, b), hogy tobb NATURA 2000-es
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jelzofaj eléfordul a sik karpataljai részén (nappali lepkék: Lycaena
dispar rutilus; egyenesszarnyuak: Isophya stysi, Odontopodisma
rubripes), tovabbi fajokrol vannak korabbi irodalmi adatok (nap-
pali lepkék: Zerynthia polyxena, Euphydryas maturna), valamint a
meglévo élohelyeik alapjan valosziniisithetd tovabbi fajok (nappali
lepkék: Parnassius mnemosyne, Leptidea morsei, Lopinga achine;
egyenesszarnyuak: Pholidoptera transsylvanica) jelenléte is. Ezek az
eredmények megalapozzak a kutatasok folytatasat. A jovoben a mar
beazonositott fajok populacioméretének felmérése mellett el kell vé-
gezni a korabban kozolt adatok feliilvizsgalatat, valamint az alkalmas
¢léhelyeken a még meg nem talalt fajok keresését. Ezzel olyan hiany-
potlo munka sziilethet, amely felhasznalhatd hataron atnyuld védett
tertiletek kijelolésére.
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The main objective of this article is to report the composition of the
spider assemblages of valuable lawns standing under a treatment on
the Matra Mountain of Hungary and fragmented natural habitats of
loess valleys of North Serbia. The spiders are distinguished indicator
organisations, they respond sensitively to the structural change of the
environmental factors and the habitat. The various treatments - than
the mowing - have an effect on the communities somposition.

The study areas included nine Hungarian and seven Serbian grassy
habitats. The common feautre of the meadows that standing under a
nature conservation treatments. Between 2007 and 2012 double glass
pitfall traps were established on the sampling sites. Besides the plas-
tic glass traps method we engaged grass netting, as well.

In total we collected 137 species of 27 families, 79 of these spe-
cies are on Red List of European countries. 5 of these species are
critically endangered and other 5 are extinct. The Nemesia pannon-
ica is the most valuable spider in Hungary (10 000 HUF). First time
was proved its occurrences of North Hungary and North Serbia. Six
species, Alopecosa schmidlti, Antistea elegans, Liocranoeca striata,
Drassodes villosus, Thanatus striatus, Singa lucina were first record-
ed in the fauna of Serbia. From Hungary we did not identify the 6
new speicies of Serbia, but their occurence proved in Hungary earlier.
The D. villosus has few data from incidence in Hungary, as well. 4.
smithi and A. elegans are threatened species in more countries of Eu-
rope. From 725 species of Hungary 15 are vulnerable. In Serbia in the
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recent past 17 spider species got to the list of the protected species.
These numbers compared with other European countries are low. E.
g. 64 of collected species are on Red List of Germany. Opposite this
in Hungary only 5, in Serbia only 2 species are vulnerable.

The grassy habitats have weak fertility but they contain many na-
ture conservation significant species such as endemic and aborigi-
nal species. These semi-natural grassy habitats need the mowing to
the survival. The loess valleys of North Serbia are less investigated
where many threatened species live and probably so species were
found there which unknowns for the science. Therefore the conserva-
tion and examinations of these habitats are indispensable.

Key words: threatened spider species, grassy habitats, Matra Moun-
tain of Hungary, loess valley of Serbia
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/ GLOBAL AND LOCAL PROBLEM
OF ALIEN PLANTS AND ANIMALS IN
GENERAL ECOLOGY AND ECONOMICS
(ENVIRONMENTAL AND ECONOMIC
SECURITY)

SzIKURA JOzSEF, HADNAGY ISTVAN, KOLOZSVARI ISTVAN,
KoPor ZoLTAN, LiuBka TIBOR, ZSELICKI ISTVAN

1. Rakoczi Ferenc Karpataljai Magyar Fdiskola, id. Fodor Istvan TTKI

Jelen munka témdjanak keretében fontos megemliteni a biolo-
giai szennyezoként értelmezhetd invaziv — 6z6nndvény és allatfajok
elterjedésének globalis jelentdségét. Ezek a fajok bizonyos esetek-
ben olyan mennyiségben jelenhetnek meg egy-egy teriileten, amely
kornyezetiink 6kologiai stabilitasanak, valamint tarsadalmunk gaz-
dasagi és szocialis biztonsaganak tekintetében komoly veszélyfor-
rasként értékelhetd. Példaként emlithetjiik a filoxérat, a kaliforniai
pajzstetvet, a burgonyabogarat (Leptinotarsa decemlineata), a fehér
szovolepkét (Hyphantria cunea), a kukoricabogarat (Tribolium cas-
taneum), a parlagfiivet (Ambrosia artemisiifolia), a Sosnowsky-med-
vetalpat (Heracleum sosnowskyi), a siintokot (Echinocystis lobata), a
kanadai aranyvessz6t (Solidago canadensis), a selyemkorot (Ascle-
pias syriaca), az Amaranthus és sok mas nemzetség fajait.

Az erddirtas korunkra éghajlatformalod tényezové lépett elo,
szamtalan Ujabb kdrnyezeti problémat vonva maga utdn. A geneti-
kailag eldallitott ndvény- és allatfajtak szintén szennyezik a természe-
tes kornyezetet. Megjelenésiik kiszamithatatlan és megjosolhatatlan
katasztrofak ereddivé 1éphetnek eld. Ahhoz, hogy megakadalyozzuk
a lehetséges negativ kovetkezményeket, szakképzett, becsiiletes és
megbizhato kutatokra van sziikség, akik képesek megakadalyozni az
invaziv fajok és az 6kologiai degradacios folyamatok tovabbterjedését.
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Korunk tuddsainak kiemelt feladata, hogy eldsegitsék az eldédeink al-
tal, akarva vagy akaratlanul, de évszdzadokon keresztiil elkovetett,
a természetes kornyezetet atalakito és kifosztd folyamatok megalli-
tasat. A mi nemzedékiink és a jové nemzedékek faladata, hogy vis-
szaforditsuk kornyezetiink pusztitasat, mivel csak igy lehet esélylink
megovni bolygonk dkologiai egyensulyat.
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Polymers are widely used as flocculants for suspensions in many in-
dustrial applications, such as mineral processing, papermaking, water
treatment and biotechnology. In recent years there has been consid-
erable interest in the use of multi-component flocculants, especially
dual-polymer and polymer-surfactant systems. In the latter case, there
can be significant advantages over the use of single polymers.

The objective of our study was to elucidate the laws and mecha-
nisms of flocculation of kaolin and bentonite particles by anionic and
cationic surfactants, polyelectrolytes (PE) as well as their binary mix-
tures. The effect of the surfactant/polyelectrolyte dose, charge density
(CD) of the polyelectrolyte, mixture composition, ratio between posi-
tive and negative charges in the mixture, sequence of the components
addition on the electrokinetic potential, kinetics of aggregation, size
and strength of flocs formed has been determined. Flocculation ex-
periments were performed in a flow system using a Photometric Dis-
persion Analyzer PDA-2000. Electrokinetic potential of particles was
measured by Zeta NS (Malvern) instrument.

It has been shown that addition of cationic polyelectrolytes/sur-
factants to the suspension leads to a significant decrease in the nega-
tive {-potential and to a change in the sign of the charge of particles.
Changes in the {-potential are more pronounced for samples with
higher charge density. Addition of anionic polyelectrolytes/surfactant
gives a more than twofold increase in the ||-potential of both ben-
tonite and kaolin particles. In mixtures of cationic and anionic poly-
electrolytes, whatever the sequence of addition, the particles acquire
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(-potential that is typical for particles bearing only anionic polyelec-
trolyte.

A synergism in flocculation capacity in mixtures of moderate and
weakly charged polyelectrolytes was observed. Mixtures of medium/
low charged anionic polyelectrolytes and medium or low charged
cationic flocculants gave optimum flocculation at mass ratios, corre-
sponding to many-fold excess of negative charges over positive ones
in the adsorbed layer. Deviation from the optimum composition gave
slower flocculation and significantly smaller floc sizes. In mixtures of
cationic PE+ cationic surfactant the best effect/maximum flocs size
was achieved in the event of addition of pre-prepared mixture to the
suspension. An initial intensive short stirring the suspension acceler-
ates the aggregation process and increases the size of flocs indepen-
dently of the sequence of polymers addition. The laws observed were
explained by features of polyelectrolytes conformation in adsorbed
mixed polymer layers.

Examples on the application of dual polymers and surfactant/poly-
mer mixtures in purification of municipal wastewaters, recycled and
wastewaters of mineral processing, in papermaking and wastewater
sludge treatment are given.
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Carbon nanotubes (CNTs) are new special sorbents which hold inter-
esting position in carbon-based adsorbents. The carbon nanotubes are
highly porous materials and of hollow structure, with large specific
surface area, and they are characterised by strong interaction to pol-
lutant molecules. The application of CNTs for removal of hazardous
gas components, such as nitrogen-oxides or organic vapour, as adsor-
bents for heavy metal ions (Ni**, Pb?*, Cu*", Zn**, Cd*" etc.) or organic
pollutants is well known. Adsorption properties of CNTs are strongly
affected by their surface functional groups like -OH, -COOH that
change the wettability of the CNT surfaces. In membrane technology
the self-supported carbon nanotube film, the so called as buckypa-
per can be used, which is a macroscopic paper-like layer of CNTs;
it forms continous and porous network structures. These structures
can be produced from stable suspension of carbon nanotubes, and
the CNT film is formed by filtration. Doping with metal or nonmetal
heteroatoms can change the nanotubes adsorption properties. Also
carbon nanotubes doped with heteroatoms, can be used to manipulate
the CNT oxidation resistance; for example, the oxidation resistance
of the nanotubes doped by nitrogen is decreased.

In our experiments, N-doped multiwall carbon nanotubes (CNTs)
were produced by catalytic vapor deposition (CVD) method using
buthylamine and cyclohexilamine as the C/N precursors and Ni (5
wt%) and Fe (5 wt%) as catalyst materials . The CNT morphology
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was investigated with TEM (Transmission Electron Microscopy)
technique. Measurements with elemental analyzer (Vario Macro)
showed that the synthesis temperature changes the nitrogen content:
higher reaction temperature causes lower nitrogen content of CNT.
The structural defects of samples were characterized by Raman
spectroscopy. The type of the nitrogen that is incorporated into the
structure of tubes has been determined by XPS (X-ray photoelectron
spectroscopy) technique. The obtained bamboo structure carbon na-
notubes were treated with oxidizing acid, H,SO,/HNO, mixture. For-
mation and relative content of oxygen-containing functional groups
on the CNT surface was measured using FTIR (Fourier transformed
Infrared Spectroscopy). It has been shown that due to the presence
of functional groups (-COOH, -OH), the hydrophilic character of the
carbon nanotubes considerably increased. This enhances the ability
of CNTs to form stable dispersions in aqueous medium. The electro-
kinetic potential of functionalized nanotubes has been determined,
negative values of zeta-potential that reach several tens of mV were
measured. A correlation between sedimentation stability and zeta-
potential of nanotubes has been found. The data obtained will be used
for the development of efficient CNT based adsorbents and mem-
branes suitable for solving environmental protection/water treatment
problems.
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In this study the Nagy-Morotva-backwater system were investigated,
in Hungary. The aim of our study was to test the effects of three years
on the water chemistry parameters on two studied oxbows (Nagy-
Mester and Kis-Zatony) to assess the water quality of Nagy-Morotva-
backwater system. Water samples were collected from different vege-
tation type. The physical parameters were measured on site, and after
sampling the chemical parameters were measured in laboratory meas-
urements. The 13 sampling points are chosen in order to correlate
with the various macrovegetation. Based on our results, we have es-
tablished that there are significant differences between Nagy-Mester
and Kis-Zatony oxbow based on physical and chemical parameters of
water. Seasonal differences were also observed.

Keywords: physical parameters, chemical parameters, aquatic veg-
etation, water quality
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The composition of terrestrial isopod assemblages was investigated
on highway margins in Hungary. The aim of the study was to answer
what native species tolerate the conditions of highway margins, col-
lecting faunal data, stating the combination of the species specific of
each habitat and examining of its spread and prior natural habitats.

198 pitfall traps were established on 33 collecting sites along 4
Hungarian motorways (M1, M3, M5, and M7) and the ringroad (MO)
that is treated like a highway for 3 times (spring, summer, autumn) 3
weeks periods in 2011and 2012. The sampling points are in the side
habitats and next to the lay-bys.

In the project 11 individuals of a greenhouse (Armadillidium na-
satum) species were found incidentally, indicating the role of the hu-
man activity in the spreading. 4 individuals were females, while 7
were males. The individuals occurred only in spring and summer but
we did not find 4. nasatum in autumn. The species was described by
a Danish zoologist, Gustav Henrik Andreas Budde-Lund in 1885. In
Hungary Sandor Farkas found it in Pécs (unpublished data). In Hun-
gary the mediterranean 4. nasatum is only from greenhouses and big
cities, such as Botanical garden of ELTE, Island of Old Buda, Yard of
SZIE AOTK and Pécs. According to all probabilities it may be from
one of Budapest's botanical gardens or parks possibly. The species
occured only on one site, Csepel lay-by on M0 highway side region,
where the vegetation is grass that is mowed continuously. The sur-
rounding places are plough-land, industrial area and the Danube.
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Due to the fact that the species was found in both study years,
we suppose that they survived and adapted to the outdoor conditions
probably. The increasing outdoor occurrence of greenhouse species
these are known in Hungary (Trichorina tomentosa Buddelundiella
cataractae and A. nasatum) is notable, and it is necessary to expect
repetitive appearance and adaptation of invasive alien species in
changed habitats primarily. Motorway margins may function as con-
necting ecological passages among natural habitats for several arthro-
pod species. Accordingly, species being able to live in the grass level
of motorways may expand further their area along motorways.

Keywords: Isopods, Armadillidium nasatum, highway margins,
Hungary.
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The study of the effects of chlorinated hydrocarbons has been
given due care for 30-40 years in the world, and for 20 years in Hun-
gary. Nowadays, a lot of modern in situ remediation technologies are
known connected with these contaminants.

In any case forward laboratory tests and technological investiga-
tions are essential. The concentration of the contaminants, the relation
of the flow, and geological morphology of the location are absolutely
necessary to know. In order to plan the ground and groundwater treat-
ment technology it is important to obtain the aforementioned infor-
mation, because the underground layers are heterogeneous and the
hydrogeological relations are complex.

The main point of our research is to find and select appropriate
transport-modelling programs, which can handle the underground
transport processes of chlorinated hydrocarbons. In our research the
Groundwater Modelling System (GMS) was used to handle case-
study problems connected to DNAPLs. For modelling objectives the
UTCHEM code was applied which is suitable for modelling continu-
ous aqua-phase. Relative permeability curves from laboratory meas-
urements were used to make more accurate calculations. A new meth-
od applying immiscible displacement was proposed at the University
of Miskolc to provide these petrophysical properties. The SEAM3D
module can be used for transporting modelling solute DNAPL con-
taminants. The result of modelling the Hungarian TCE compound has
been shown.

Keywords: DNAPL, transport modeling, GMS, groundwater.
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Zirconium phosphates and silicates have recently found wide use in
the chemistry, technology and medicine as ion exchangers, adsor-
bents, catalysts, carriers for active reagents, fillers. This is mainly due
to their high thermal and hydrolytic stability in various media, and the
possibility of the targeted synthesis of materials with a high selectiv-
ity to specific ions, for example, towards certain ions in the case of
solution or gas purifications. Among the large variety of phosphates
and silicates of zirconium currently in use, a special place is occupied
by materials produced by sol-gel methods.

Our Institute has a long history of sol-gel synthesis of gel zirco-
nium phosphate and silicate in the form of spherical granules of the
necessary size, which is especially valuable for practical usage in
sorption columns. The granulated gels developed by us have signifi-
cantly higher specific surface area, mechanical strength of granules,
higher selective absorption towards certain ions, higher sorption ca-
pacity than traditionally used crystalline powders of zirconium phos-
phates and silicates.

We have developed the zirconium phosphate gels which have high
thermal stability. These materials have a specific surface area of about
600-800 square meters per gram to the temperature of 900 C deg. This
thermal stability determines their value as adsorbents, catalysts and
carriers.

The phosphates and silicates of zirconium which were signifi-
cantly improved by us have a lot of advantages in comparison with
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traditionally used ones for wastewater treatment from heavy metals
both in terms of the technology simplification also in the efficiency of
wastewater purification.

It is necessary to note that we have elaborated the high effective
phosphates and silicates of zirconium for purification of radioac-
tive waste, in particular the "Shelter" object in Chernobyl. Utilizing
our sorbents we have purified radioactive effluents from cesium and
strontium isotopes to trace residual concentrations.

Especially it is necessary to mention the medical usage of our zir-
conium phosphates and silicates. Our gels in granular form are far
more effective than currently used for the purification from ammonia
of human blood plasma. Moreover, we were able to purify the blood
directly from the urea itself, thus eliminating the step of fermentative
decomposition of urea to ammonia.
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Nowadays, monitoring and managing restoration of imperiled spe-
cies is a central problem of wildlife management. We used the red
fox Vulpes vulpes L. as a modell to assess a cost- and time-effective
methodology which can comprise the food supply and food avail-
ability. Without knowledge of species’ diet, food availability and sup-
ply of restoration sites the positive results will not be guaranteed.
Mammalian predators rely on food supply which may change season-
ally and locally. That suggests predators should be opportunistic and
their feeding habits will show spatiotemporal changes. In our study
we investigated whether the food choice of the generalist red fox de-
pends on food availability. As the published methodology used in diet
analysis varies from study to study, we optimised the methodology,
considering all steps from collecting faeces to statistical analysis of
the data. In order to obtain accurate and reliable results, it is necessary
to use a dependable methodology that ensures reliability at all steps.
We determined the minimal sample size, the minimal distance be-
tween collecting points and the minimal number of fragments needed
for identification. Then we collected fox scats and estimated the rela-
tive role of prey species in the diet such as Microtus sp., Apodemus
sp., Capreolus capreolus, Cervus cervus, Lepus europeus. We found
that variation in scat composition is most affected by the individual
scat composition; other factors (within-scat variation, error in iden-
tification, within or between observer reliability) are negligible. As
a result, we proposed a methodology providing minimal overall er-
ror. We also studied the prey availability with different methods, and
tested the reliability of spotlighting, one of the main methods in den-
sity estimates. We tested experimentally the effect of visibility on the
result of spotlighting and found that eyespots reflecting the spotlight
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are crucial in noticing the target. Having developed our methodology
we collected field data over a period of three years to determine how
fox diet reflects food availability. The diet was dependent on both site
differences and seasonal changes of food supply, the availability of
potential prey species, the choice and preferences of individuals.
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