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PREVIOUS AND FORTHCOMING EDITIONS OF EMEC

PREVIOUS CONFERENCES

The CD-ROMs of the first and second editions of EME
can be purchased via the ACE web sitbtit://www.u-bourgogne.fr/ACE

2000 - 1* EUROPEAN MEETING ON ENVIRONMENTAL CHEMISTRY

Nancy, France
38 oral presentations, 142 posters

Main sessions topics
- Fossil Fuels
- Pesticides, Chlorinated Pollutants
- Toxic Metals
- Greenhouse Gases
- Water and Air Pollution
- Environmental Analytical Chemistry
- Stable Isotopes

2001 - 2" EUROPEAN MEETING ON ENVIRONMENTAL CHEMISTRY

Dijon, France
74 oral presentations, 161 posters

Main sessions topics
- Green Chemistry
- Air Pollution - Organic Pollutants, Toxic Metals
- Water and Food Pollution - Organic PollutantsxitdMetals
- Soil and Sediment Pollution - Organic Pollutaiitgxic Metals
- Stable Isotopes for Environmental Science
- Ecotoxicology
- Environmental Analytical Chemistry

FORTHCOMING CONFERENCES

2003 - 4" EUROPEAN MEETING ON ENVIRONMENTAL CHEMISTRY

December 10-13, 2003
Plymouth, United Kingdom

Contact
Dr Mark Fitzsimons
Department of Environmental Sciences, UniversitPlyinouth, Plymouth PL4 8AA, United Kingdom
mfitzsimons@plymouth.ac.uk
http://www.science.plym.ac.uk/departments/environtak

2004 - 5" EUROPEAN MEETING ON ENVIRONMENTAL CHEMISTRY

December 2004
Bari, Italy

Contact
Dr Michele Aresta
METEA Research Center, University of Bari, via @eldpiani 27, 70126 Bari, Italy
aresta@metea.uniba.it
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PROGRAMME

Wednesday, December 11

17:00- Registration
Welcome reception at Uni Dufour (24, rue du Général Dufour)

Thursday, December 12

07:45- Registration; Poster set-up

08:00- Conference opening
Welcome allocution by Robert Cramer, Minister of th e environment, Geneva

08:30- Boutron C.F. Invited Lecture: Heavy metals in snow and ice cores dated from the
antiquity, the post industrial revolution period an d the last climatic cycles

ORAL SESSION 1 TRACKING POLLUTION ORIGIN AND SOUR CES
Chaired by C.F. Boutron (University Joseph Fournier, France) and E. Lichtfouse (University of Burgundy, France)

09:10- Belt S.T. Characterisation of unusual hydrocarbon biomarkers from diatoms

09:30- Macias-Zamora J.V. Potential use of LAB's specific compound's isotopic ratios (1 C/”C) to trace point sources
of municipal wastewater in SCB

09:50- Kronimus A. Organic containmants as anthropogenic marker compounds in sediments of the Lippe
River, Germany

10:10- Lebedev A.T. Pollution of the North Caspian Sea with organic compounds

10:30- Coffee-break in the poster and commercial exhibitio  n hall

ORAL SESSION 2 BEHAVING AFTER POLLUTION: SITE REM EDIATION
Chaired by W. Giger (EAWAG, Switzerland) and R. Helmer (WHO/OMS, Switzerland)

11:00- Tarr M.A. Enhanced Fenton based remediation using ternary pollutant-cyclodextrin-iron complexes

11:20- Safi N.M.D. Biodegradation of polycyclic aromatic petroleum compounds by cyanobacterial mats in
mesocosm experiments in Gaza (Palestine)

11:40- Chan M.S.M. Photocatalytic degradation of aqueous MTBE in a supported-catalyst reactor

12:00- Karg F.P.M. Microbial & biochemical techniques to evaluate and to implement in-situ biodegradation
potential and activity at sites contaminated with aromatic and chlorinated hydrocarbons

12:20- Al-Najar H. Techniques to enhance phytoextraction of thallium from a contaminated soil

12:40- Mameri N. Economic study of groundwater defluoridation of the North African Sahara

13:00- Lunch on own; Poster session; Commercial exhibiti on

ORAL SESSION 3 ECOTOXICOLOGY
Chaired by M. Koudelka (University of Neuchatel, Switzerland) and C. Mougin (INRA, France)

15:00- Odzak N. Bioavailability of trace metals in saline waters: field experiments
15:20- Meylan S. Intracellularly accumulated and adsorbed metals on a natural biofilm
15:40- Gourlay C. The influence of non-humic dissolved organic matters and their biodegradation by-

products on the bioavailability of benzo[a]pyrene

16:00- Kawano T. Effect of a sulfonylureic herbicide and reactive oxygen species on euglenoid movements
in Euglena gracilis

16:20- Coffee-break in the poster and commercial exhibitio  n hall

16:50- Mougin C. Fungal laccases: From structure-activity studies to environmental applications
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17:10- Gu M.B.

Stress specific functional cDNA microarray of Japanese Medaka fish for environmental
stress analysis

17:30- Temussi F.

Photochemical and eco-toxicological studies on corticosteroids

17:50- Feidt C.

Milk, urine, and faeces excretion kinetics of phenanthrene and its metabolites in lactating
goats after oral administration

18:10- Dickey C.A.

Routes of trichloroacetic acid uptake by Sitka spruce trees

WORKSHOP TEACHING ENVIRONMENTAL CHEMISTRY
Convened by M. Filella (University of Geneva, Switzerland)

18:30- Filella M.

18:40- Steinmann P.

18:55- |nformal discussion
9:30

Introduction

Introducing geochemical and environmental modelling using "macro-assisted"
spreadsheet calculation

Friday, December 13

08:00- Hassler C.S.

ACE Award: Non applicability of the BLM and the FIA M on zinc
bioaccumulation by a green alga

08:30- Davison B.

Invited Lecture: In situ measurements of metals in soils, sediments and
waters: challenges and solutions

ORAL SESSION 4 CHARACTERISATION OF SORPTION PROCE SSES
Chaired by B. Davison (University of Lancaster, U.K.) and J. Dominik (University of Geneva, Switzerland)

09:10- Garnier C.

Modelling of natural organic matter's complexing and competing properties versus trace
metals and proton

09:30- Totsche K.U.

Sorption of hydrophobic organic contaminants to soil minerals and subsurface soil
horizons

09:50- Knicker H.

2D-solid-state 15N-13C NMR spectroscopic studies on the immobilization of TNT

10:10- Combourieu B.

Solid-aqueous interface revisited by HR MAS NMR spectroscopy: application to the
adsorption of pesticides

10:30- Coffee-break in the poster and commercial exhibitio  n hall

ORAL SESSION5 TRACE ELEMENTS IN THE ENVIRONMENT
Chaired by M.F. Fitzsimons (University of Plymouth, U.K.) and W. Haerdi (University of Geneva, Switzerland)

11:00- Chon H.T.

Enrichment and migration of selenium and associated elements in rock-soil-plant system
in the area covered with black shales in Korea

11:20- Rippey B.

Chemical models for Pb in lakes

11:40- Braungardt C.B.

In-situ monitoring of dissolved Cd in the Fal estuary, southwest England

12:00- Davranche M.

Impact of organic speciation on redox kinetics: The case of cerium

12:20- Hunger S.

Solid-state speciation of phosphorus in natural and chemically amended poultry litter

12:40- Tusseau -Vuillemin M.-H.

Estimating the impact of natural dissolved organic matter on copper toxicity with the DGT
with constrained gel technique

13:00- Lunch on own; Poster session; Commercial exhibiti on

ORAL SESSION 6 ORGANIC POLLUTANTS IN THE ENVIRONM ENT
Chaired by J. Schwarzbauer (Aachen University of Technology, Germany) and K. Becker (EPFL, Switzerland)

15:00- Booth A.M.

An environmental assessment of the biodegradability and solubility of aromatic fractions
from a biodegraded crude oil

15:20- Jovan €icevi¢ B.S.

Transformation of oil-type pollutants in surface soils, alluvial sediments and
groundwaters affected by microorganisms
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15:40- Grotzschel S. Organic pollutants on hypersaline microbial mats: Degradation and physiological
implications

16:00- Eggen T. DDT degradation in fresh water sediment- effect of elementary iron and temperature

16:20- Coffee-break in the poster and commercial exhibitio  n hall

16:40- Mostafa A. E.-D. R. Composition, distribution and sources of polycyclic aromatic hydrocarbons (PAHS) in
sediments of the Western Harbour of Alexandria, Egypt

17:00- Schwarzbauer J. Structure elucidation and quantitation of novel anthropogenic contaminants in riverine
systems

17:20- Ravelet C. kaoc determinations by semi permeable membrane device to evaluate influence of
dissolved organic matter on the PAH bioavailability

17:40- Caslavsky J. Environmental sampling of persistent organic pollutants by semipermeable membrane
devices (SPMDs)

18:00- Hohenblum P. Pharmaceuticals in the Austrian environment — Analytical results

20:00- Conference dinner

Saturday, December 14

ORAL SESSION 7 BEHAVING PRIOR TO POLLUTION: GREEN CHEMISTRY
Chaired by D. Robert (University of Metz, France) and |. Tommasi (University of Bari, Italy)

08:00-

08:20-

08:40-

Kardos N. Sonochemistry of carbohydrates: New improved eco-friendly acetalization of
monosaccharides under hydrodynamic or acoustic cavitation

Nogier J.P. New TiO,-SiO, SBA mesoporous solids: characterization and application to the
catalytic selective epoxidation of alkenes

Tommasi I. Abatement of polyphenols in industrail waste-water: identification of new
demethylating enzymes and their potential use in synthetic chemistry

ORAL SESSION 8 BEHAVING DURING POLLUTION: WASTE T REATMENT
Chaired by D. Perret (EPFL, Switzerland) and |. Tommasi (University of Bari, Italy))

09:00- Bremner D.H. Green Fenton chemistry for removal of toxic organics from process wastewater

09:20- Guivarch E. Removal of organophosphorus pesticides from water by electrogenerated Fenton's
reagent

09:40- Hurtado Gimeno C. Ozone wastewater treatment enhancement with ultrasound

10:00- Coffee-break in the poster hall

10:20- Sauvignet P. Application of high rate ballasted flocculation technology for storm flow treatment

10:40- Kohli R. Innovative methods for treatment of hazardous waste

11:00- Kanno S. Catalytic decomposition of perfluorocompounds (PFCs)

11:20- Vasilyeva G. Biodegradation of chemicals in soil at presence of natural adsorbents

11:40- Zahir M.H. Zinc aluminogallate spinel catalysts for NO reduction by hydrocarbon under oxygen-
rich conditions

12:00- Brandli R. The fate of six polycyclic musk compounds and one metabolite thereof in a
representative Swiss waste water treatment plant

12:30- ACE Environmental Chemistry Poster Award

Presentation of EMEC4 and EMEC5
Conference closing
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OTHER INFORMATION

LUNCHES

For those participants who booked their lunch whegistering (18 € per lunch), meal vouchers will be
distributed at the reception desk for the Restatuka Panoramique. This restaurant is located in the
Conference area. The lunch includes a salad, a coairse, mineral water and coffee.

Alternatively, a number of excellent bars and restats, as well as shopping arcades, are locatedlking
distance in the nearby airport and railway station.

L'ESCALADE

The 3° European Meeting on Environmental Chemistry také&®e in Geneva at the same time as the
celebration of the 480 anniversary of a famous battle for the city: I#ade
(http://www.compagniede1602.xh

For the people of Geneva the Escalade is the syoflibkir independence. The Escalade (literallgaling
the walls") marks the final attempt in a seriesasaults mounted throughout thé"kentury by Savoy
which wanted to annex Geneva as its capital ndrtheoAlps.

In 1602 Geneva was attacked by the Duke of Savay eaught the town off guard during the night ofté1
12 December. The entire population turned out gbtfalongside the town militia and the full-timeagd.
The Duke's plan was to blow up the Porte Neuve, glats opening up the town to his 2000 soldierd.tBig
plan was thwarted thanks to the quick action ofldier who had the wit to drop the portcullis. Segthis,
and realising that the attack had failed, the dukebps swiftly retreated to their camps beforgbdaak.

Today, the event is still celebrated by a histdrimacession and a chocolate kettle filled with nigen
vegetables.  These little  confections  symbolise a mam  the Mére Royaume
(http://www.resto.ch/ge/royaume/histoire.hymivho killed one of the invaders by pouring a pbhot soup
from her window onto his head. On this occasionldcal population of Geneva sing the official hywirthe
City of Geneva, the "Cé qué laihthttp://hypo.ge-dip.etat-ge.ch/www/athena/helvetiEmo. htm).

CERN VISIT

A visit to CERN for EMEC3 participants has beenariged for the afternoon of Saturday 14 December.

As you all know, the CERN is the European Orgaiorator Nuclear Research, the world's largest pirti
physics centre. Some 6500 scientists, half of thddls particle physicists, come to CERN for theisearch.
They represent 500 universities and over 80 ndit@® A visit to the centre is a very rich andfangettable
experience.

The visit will start at 2 p.m., lasting for 3 howasd commentary will be in English.

CERN is on the border between France and Switzgrlgust outside Geneva, and very close to the
conference venue.

The visit to CERN is free and the number of paptcits is STRICTLY limited to 20. Pre-registration é-
mail (montserrat.filella@cabe.unige.ch) is esséraia participants will be eligible on a first-copfest-
served basis. Because the number of participanimited, we kindly ask that you only book if youea
certain to attend. Thanks for your understanding.
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Heavy metals in snow and ice cores dated from the a  ntiquity, the
post industrial revolution period and the last clim atic cycles

Claude F. Boutron ?

1. Laboratoire de Glaciologie et Géophysique deviionnement du CNRS, 54, rue Moliére, B.P. 96,(888aint
Martin d'Heres, France

2. Observatoire des Sciences de I'Univers et WigtEormation et de Recherche de Physique, Unigelsieph Fourier
de Grenoble (Institut Universitaire de France),.BB®, 38041 Grenoble, France

e-mait boutron@glaciog.ujf-grenoble.fr]

Dated snow and ice cores from Greenland, Antaraita the Alps are very valuable archives of theohysof
atmospheric heavy metals pollution since the Antyg@and past natural changes in atmospheric he@itgls during the
successive climatic cycles. Deciphering these aeshhas however proved to be a real challenge. iShespecially
because heavy metals concentrations to be meaateatkceedingly low, down to the sub pg/g levellyFeliable data
can then be obtained only if sophisticated ultracland ultrasensitive analytical procedures ard (&eal. Chim. Acta
450, 193-205, 2001; Anal. Chim. Acta 453, 1-12, 208pectrochim. Acta 52B, 1535-1544, 1997; Anale@h 65,
2510-2515, 1993).

Amongst the most interesting results obtained sa@ffe: 1) Greenland ice evidence of an early lagde pollution
of the Northern Hemisphere for Pb and Cu duringe&@nd Roman times (Science 265, 1841-1843, 1994n&e 272,
246-249, 1996; Environ. Sci. Tech. 31, 3413-34887); 2) Antarctic snow evidence of a pollutiontioé most remote
areas of the Southern Hemisphere for Cr, Cu, Zn,RPxg Bi and U during the twentieth century (Edtanet. Sci. Lett.
200, 207-222, 2002); for Pb, this pollution staréedearly as the end of the nineteenth centurg bmfore the conquest
of the geographic South Pole by Amundsen and S8ptthe evidence of a pronounced large scale patiuvf the
Northern Hemisphere for Pt, Pd and Rh; for Pt ahd &large fraction of this pollution originate®tn automobile
catalytic converters which are backfiring in thevieonment (Environ. Sci. Tech. 35, 835-839, 20Q%)the evidence of
post World War Il changes in uranium concentrationdont-Blanc ice and snow because of tropospheaicsport of
dust emitted in uranium mines in former Eastern n@ery (Environ. Sci. Tech. 35, 4026-4030, 2001); %
reconstruction of past natural changes of varieesvi metals in Antarctic and Greenland ice as atfon of climate
during the last climatic cycles (Nature 323, 225,2P986; Nature 362, 621-623, 1993; Earth Planetl®tt. 143, 233-
244, 1996).

Oral: Thursday/8:30
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Tracking pollut ion origin and sources

Characterisation of unusual
hydrocarbon biomarkers from
diatoms

S.T. Belt?, G. Massé?!, G. Allard *,
S.J. Rowland !, S.G. Wakeham2

1. Department of Environmental Sciences, University
of Plymouth, Plymouth, United Kingdom

2. Skidaway Institute, University of Georgia, USA

e-mait S.Belt@plymouth.ac.uk

During the past few years, our investigations into
the sources and structures of organic biologicakera
compounds has led to significant advances in #id.fi
In particular, we have reported on the sources
structures and environmental controls of the stedal
C25 and C30 highly branched isoprenoid (HBI) alleene
from diatoms. We have also modelled the early|
diagenesis of these compounds in laboratory
simulations and shown that while some alkeneg
undergo simple isomerisation reactions, others igule
cyclisations. In our most recent studies of the
ubiquitous planktonic diatorRhizosolenia setigera, we
have discovered some ‘complementary’ cyclic specieg
which are biosynthesised directly by this organissn
an alternative lipid group. Unlike the acyclic
isoprenoids, these unusual biomarkers are onlyddrm
during selected phases of the diatom’s life cychéctv
makes their biological role intriguing. Despite ithe
limited formation, they would appear to make
significant contributions to sedimentary organipuh
from R. setigera. Preliminary water column and
sediment studies from as far afield as the Araliaa,
the Peru Upwelling region and North America
demonstrate that they are almost certainly moreleta
than the related HBI alkenes. Such observation&dcou
prove significant when evaluating e.g. global diato
inputs to sediments.

Oral: Thursday/9:10

Potential use of LAB’s
specific compound’s isotopic
ratios ( **C/**C) to trace point
sources of municipal
wastewater in SCB

J.V. Macias-Zamora ,
N. Ramirez-Alvarez

Instituto de Investigaciones Oceanoldgicas (UABC),
Ensenada, Mexico
e-mail vmacias@uabc.mx

Linear Alquilbenzene (LAB’s) molecules represent
a group of compounds being introduced into the
Southern California Bight from numerous wastewater
point sources. We are investigating the possib&ais
stable carbon isotope ratios of specific compouiods
determine if these molecules can be useful in
determining different sources of materials. Alomhg t
Bight, near the Mexico-USA border, several
wastewater plants constantly discharge these dret ot
pollutants. In our work, on Baja Californias coamif
of 67 stations collected, 66 showed LAB’s
concentrations above LOD’s. These results proved th
extensive contact of municipal wastewater disctarge
with the local marine ecosystem. It is expected tha
primary hydrocarbon materials from different oil
sources being used to manufacture the commercial
detergent formulations would result in differendas
del *C. We have measured some US and Mexican
detergents of common use and have found differences
of del °C for some formulations. The most abundant
isomers of LAB’'s were the n-C12 and n-C13. The
average del’C for the tested US detergents was from —
25.1 to —26.0 %.. For some Mexican detergents went
from —22.6 to as much as 28.7 %.. We will present
preliminary results on some of the local point seur
characterizations as well as results on a wide Eaofp
local commercial detergents and how they are reiiec
particular point sources.

Oral: Thursday/9:30
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Tracking pollut ion origin and sources

Organic contaminants as
anthropogenic marker
compounds in sediments of
the Lippe River, Germany

A. Kronimus , J. Schwarzbauer,
R. Littke

Aachen University of Technology, Institute of Gego
and Geochemistry of Petroleum and Coal, Aachen,
Germany

e-mait akronimus @lek.rwth-aachen.de

The composition of anthropogenic organic
compounds in riverine sediments is characterized by
numerous substances released from industriall,
municipal and agricultural sources. Source-specific
Xenobiotics in natural systems can act as

anthropogenic molecular markers. Besides the source

specifity, molecular markers are defined by massive
and widespread uses as well as environmentdl
persistence. Sediments of the Lippe River (Germany|
were investigated for a wide range of anthropogenid

organic substances by GC-MS-analysis. The obtaineg

structural informations were verified by comparison
with specific analytical data of synthetic referenc
substances. Molecular markers from three differeng
industrial sources were identified, furthermore
numerous molecular markers from municipal and
agricultural sources were found. The qualitativel an
guantitative analytical data were interpreted tuglize
the anthropogenic contamination of the Lippe River
including spatial distribution, input effects aniiné
depend occurrence of the contaminants.

Oral: Thursday/9:50

Pollution of the North Caspian
Sea with organic compounds

A.T. Lebedev, O.V. Poliakova,
M.N. Repina, M.L. Khrushcheva,
N.S. Sokolov

Moscow State University, Moscow, Russia
e-mait lebedev@org.chem.msu.su

The Caspian Sea is known to be the largest inland
reservoir of salted water in the world. The squarthe
sea is 378000 km According to the old USSR data
hydrocarbons, phenols, surfactants, organochlorine
pesticides and PCB were pollutants of special aonce
Seventy one samples of sediments were collected in
October 2001 in the North part of the sea. GC-MS wa
used to analyze organic pollutants in the samples.
Although the presence of all types of hazardous
chemicals was detected, petroleum hydrocarbons and
sulfur were the major ingredients. Geo-informationa
system approach was used to estimate the pollofion
the sediments in the various regions of the se& Th
data of sputnik altimetry (water and surface) wesed
as the map basement. The covering of the sea and
surface was elaborated using shaded relief tecgpolo
with the eastern lightning. To develop the maps of
pollution with various chemicals on the prepared
basement the program media Surfer and Adobe
Photoshop were used. The constructed map of the sea
pollution clearly revealed the sources of the sea
pollution with various chemicals.

Oral: Thursday/10:10
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Behaving after pollution: site remediation

Enhanced Fenton based
remediation using ternary
pollutant-cyclodextrin-iron

complexes

M.A. Tarr, G. Xu, B. Wei

Department of Chemistry, University of New Orleans,
New Orleans, USA
e-mail mtarr@uno.edu

Fenton reagent (Fe(ll) + hydrogen peroxide) has
been applied for pollutant degradation and soil
remediation. Such chemical methods can provide a
excellent alternative to biological methods, white
limited by high concentrations and/or mixtures of
contaminants. In-situ chemical oxidation technadsgi
also have limitations, including interference fromn-
pollutant species and isolation of pollutants imchto
reach soil regions (e.g. pores, hydrophobic sites)
Cyclodextrins (CDs) can significantly enhance Fanto
oxidation processes by bringing a hydrophilic ifon
and a hydrophobic pollutant into close proximityhel
iron catalyzes conversion of hydrogen peroxide to
hydroxyl radical, which degrades the pollutant.
Cyclodextrins (CDs) are non-toxic, biodegradable,
natural products consisting of fused glucose rings
These torus shaped molecules have hydrophobi
interiors and hydrophilic exteriors and can
simultaneously bind both iron and a pollutant. In
aqueous systems in the presence of dissolved hatur|
organic matter, CDs enhance Fenton oxidation of

pollutants such as PCBs, PAHs, chlorinated
phenoxyacetic acids, and other aromatic hydrocarbon
For example, nearly 7-fold increases in TNT

degradation rates were observed with CD added. Sug
findings indicate that the use of iron-cyclodextrin

peroxide systems may provide an improved and
selective technology for degrading hydrophobic
pollutants in aqueous and soil systems.

Oral: Thursday/11:00

j*2)

Biodegradation of polycyclic
aromatic petroleum
compounds by cyanobacterial
mats in mesocosm
experiments in Gaza
(Palestine)

N.M.D. Safi'?, J. Koster !, J. Safi?,
Y. El-Nahhal 2, J. Rullkotter *

1. Institute of Chemistry and Biology of the Marine
Environment, Carl-von-Ossietzky University of
Oldenburg, Oldenburg, Germany

2. Environmental Protection and Research Institute,
Gaza, Gaza Strip, Palestine

e-mait n.safi@icbm.de

Microbial mats can be found all over the world in a
wide range of environments. They are a promising
ecosystem for biodegradation studies because aof the
high internal turnover rates of carbon compounds,
changing diurnally, their steep physicochemical
gradients and the presence of many different
physiological groups of microorganisms. Petroleum
compounds are widespread environmental pollutants.
Their biodegradation has been the subject of nuasero
investigations. We carried out experiments for
biodegradation of hydrophobic petroleum model
compounds (phenanthrene and dibenzothiophene)
added to natural microbial mats from Wadi Gaza. In
nature the mats are exposed to variable levels of
pollution, mainly by diesel oil. They thrive under
fluctuating salinity due to seasonal sea wateugitn
and fresh water run-off. Montmorillonite with a
chemically altered, hydrophobic surface was used as
carrier material, forming an organo-clay complex
(OCC) with the petroleum model compounds. The
experiments were carried out in an outdoor
experimental pond in natural climate at Gaza, Pakes
A mixture of 2 mg OCC/cm? mat surface (containing c
50 pug/mg of each compound) was applied to pieces of
cyanobacterial mat. The degradation experiment was
performed for one hundred days. It showed that
phenanthrene and dibenzothiophene were efficiently
biodegraded.

Oral: Thursday/11:20



-5-
EMEC3 Geneva, December 11-14, 2002

Behaving after pollution: site remediation

Photocatalytic degradation of
aqueous MTBE in a
supported-catalyst reactor

M.S.M. Chan, R.J. Lynch

Cambridge University Engineering Department,
Cambridge, United Kingdom
e-mail:msmc3@eng.cam.ac.uk

Contamination of groundwater by MTBE poses
serious environmental problems and economical $oss€
to water companies. Remediation methods of MTBE,
such as air-stripping and biodegradation, have bee
proven inefficient. Photocatalysis is an advanced
technology for remediation of many organics. This
paper investigates the feasibility of using a supgsb
catalyst reactor for photocatalytic degradation of
MTBE in water. The reactor is designed to obtain a
uniform light intensity on catalyst surface. Théeefs
of light intensity and different sizes of cylindaic
reactors and oxygen content on degradation effigien
have been investigated. It was found that photddata
degradation of MTBE follows first-order kineticsh@
reaction rate constant is proportional to the light
intensity but decreases with the ratio of reactdume
to catalyst area. The reactors of smaller diameiezs
more efficient in degradation than reactors of darg
diameters under the same light intensity. As mugh a
99% of degradation of MTBE was achieved in 40 hr
with a UVA light intensity input of 6 mWi/cf
Complete degradation of MTBE was found with excessg
supply of air (oxygen). However, intermediates are
observed in degradation at low oxygen content.

Oral: Thursday/11:40
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Microbial and biochemical
techniques to evaluate and to
implement in-situ
biodegradation potential and
activity at sites contaminated
with aromatic and chlorinated
hydrocarbons

E.P.M. Karg®, C.H. Henkler?

1. HPC Envirotec, Rennes, Chantepie, France
2. Planreal, Luzern, Swizerland
e-mait HPC-ENVIROTEC@wanadoo

Intrinsic bioremediation harnesses the ability of
indigenous microorganisms to degrade contaminants
that are present in soil and groundwater. Overptst
decade many environmental regulatory agencies
especially in Europe have come to recognize the
importance of these natural processes in contarminan
attenuation. In order to use in-situ bioremediatton
clean up a site successfully it is necessary testigate
the indigenous microbial population and its potanti
activity to degrade the contaminants of concern
(COCs). The evaluation of naturally-occurring
degradative activity in initial screening of soihch
groundwater samples using recently developed
molecular and microbial methods may allow for the
implementation of a contaminant reduction and
management program without the need for fully
engineered  remediation intervention.  Limited
engineering approaches (nutrient delivery etc.) loan
implemented to support naturally-occurring
biorestoration processes to achieve a controlled,
dynamic attenuation of COCs. Techniques for
monitoring pollutant-degrading microorganisms were
previously limited to standard culturing techniques
More recently, techniques based upon detection of
genetic elements and metabolic activities have been
developed in collaboration with university partners
Europe, especially in France. The modern techniques
are more sensitive for monitoring microbial
populations, metabolic activity and the genetic
potential to degrade the COCs, and avoid the need f
cultivation of microbes under artificial conditioimsthe
laboratory.

Oral: Thursday/12:00
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Behaving after pollution: site remediation

Techniques to enhance
phytoextraction of thallium
from a contaminated soil

H. Al-Najar , R. Schulz, V. Roemheld

Institute of Plant Nutrition (330), University of
Hohenheim. Stuttgart, Germany
e-mait h-najar@uni-hohenheim.de

In pot experiments the effect of the chemical and
spatial (root growth and morphology) availability i
soils on enhancing thallium (TI) phytoextraction by
kale genotype Rrassica oleracea acephala L. c.v.
Winterbor F1) were investigated. Chemical avaiigbil
was investigated by lowering rhizosphere soil pH by,
applying different N fertilizer forms. While spdtia
availability were influenced by applying different
amounts of N fertilizer to kale grown in pots of
different sizes. The relationship between TI uptakd
root growth was studied by intermediate harvestsaA
result of rhizosphere acidification kale fertilizedth
NH, in addition to a nitrification inhibitor showed a
slightly higher total TI uptake than those plants
fertilized with NO,. While direct acidification of the
soil with diluted sulphuric acid doubled Tl uptakene
increase of the total Tl uptake was higher in the
treatments with less N fertilization compared witie
treatments with high N fertilization as an influenof
root morphology. In conclusion, chemical and spatia
availability play an essential role for the succesdl
phytoextraction.

Oral: Thursday/12:20

Economic study of
groundwater defluoridation of
the North African Sahara

N. Mameri®, R. Leenaerts ?,
H. Lounici 3, D. Belhocine *,H. Grib >,
D. Piron*, A. Elmiddaoui °, B. Bariou ©,
A. Pauss*

Université de Technologie de Compiégne, France
Université Catholique de Louvain, Belgium

Ecole Nationale Polytechnique, Algeria

Ecole Polytechnique de Montreal, Canada
Université Ibn Tofail de Kenitra, Morocco

. IUT de Rennes, France

-mait nabil.mameri@polymtl.ca

PO rwNE

Economic evaluation of defluoridation of Sahara
ground waters is presented for three processes:
electrodialysis, reverse osmosis and the electroita
bipolar reactor. The economic study was accomptishe
for drinking water unit production of 100%h. It was
found that the costs per®nof treated water obtained
with different processes would not excessively High
the states of the North African region. The resalo
indicate that the most efficient process uses the
electrochemical bipolar reactor, followed by the
electrodialysis process. However, the water produce
by the first process does have the required quédity
drinking water, it may nevertheless be utilised for
agricultural purposes. On the other hand, the
electrodialysis unit produces high quality drinking
water and appears to be an interesting solutiotheo
fluorisis disease.

Oral: Thursday/12:40
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Ecotoxicology

Bioavailability of trace metals
in saline waters: field
experiments

N. Odzak'? M. Matic?, Z.K. Gaspic ?,
A. Baric %, L. Sigg *

1. Swiss Federal Institute for Environmental Sceenc
and Technology, Duebendorf, Switzerland

2. Institute of Oceanography and Fisheries, Split,
Croatia

e-mait odzak@eawag.ch

Aquatic organisms may take up trace metals mainly
from solution and from food. Mussels, as filterdees,
effectively filter particulate matter out of a sesgion.
Suspended matter, therefore, may be a source c# tra
metals if ingested by mussels. Obviously, traceaimet
concentrations in the water column (dissolved and
particulate), environmental and biological condiso
are the parameters determining metal accumulation i
marine organisms. To study bioavailability of trace
metals, three age groups of marine mussel Mytilug
galloprovincialis were transferred from the clearaa
(Mali Ston Bay, Middle Adriatic coast, Croatia) tioe
experimental station in relatively polluted areagkela
Bay, Croatia). The experiments were conducted in
summer (21 June — 27 July 2001) and in winter (23
January — 07 March 2002). During each of those twg
experimental periods, the mussels, suspended matt
(sediment traps) and biofouling organisms (plexgla
plates) were sampled six times. The same tracelsneta|
like in the mussels (Hg, Cd, Pb, Cu, Zn, Cr, Mnjlan
organic matter concentrations were measured in th

particulate matter deposited in the sediment traps|

Diffusive gradients in thin-films (DGT) was used to

measure trace metal concentrations in the saliterwa

This technique provides an in situ means of
quantitatively measuring labile metal species in
aqueous systems and could help in better undersgand

of trace metal bioavailability to the marine organs.

1%

Oral: Thursday/15:00
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Intracellularly accumulated
and adsorbed metals on a
natural biofilm

S. Meylan?, R. Behra?, L. Sigg*

1. EAWAG, Analytical Chemistry of the Aquatic
Environment, Diibendorf, Switzerland

2. EAWAG, Environmental microbiology and
molecular ecotoxicology, Dibendorf, Switzerland

e-mait sebastien.meylan@eawag.ch

The determination of the intracellularly
accumulated metal concentration has always been
controversially discussed. The simple acidic digest
of a biofilm followed by the measurement of the ahet
concentration indicates the intracellular as weslltlae
extracellularly adsorbed metals. Indeed, metals are
partly found adsorbed on the cell walls or incogted
in the natural biofilm in iron or manganese oxid€s.
measure the real bioaccumulation, the external Imeta
need to be discriminated. Experiments using a 4mM
solution of EDTA to wash a natural biofilm (perigity
community) showed that a 10 minutes exposure was
appropriate to desorb the metals without inducielly c
breakage or extracting the intracellularly accurrada
metals. These experiments were performed over a 60
minutes period and the emphasis was given to the
behavior of copper and zinc, both essential metals.
natural water containing background concentratioins
metals, 89 to 96 % of total cellular Cu and 94 60%8
of Zn were found to be intracellularly accumulatéd.
metal polluted waters, the proportion of metal aded
on the biofilm increased and the proportion of
intracellularly accumulated metal obtained was 76f%
Cu and 82 % of Zn.

Oral: Thursday/15:20
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Ecotoxicology

The influence of non-humic
dissolved organic matters
and their biodegradation by-
products on the
bioavailability of
benzo[a]pyrene

C. Gourlay *, M.-H. Tusseau-Vuillemin ?,

J.-M. Mouchel %, Y. Trinh %,
S. De Almeida !

1. Centre d'Enseignement et de Recherches Eau-Villg
Environnement, ENPC, Marne La Vallée, France

2. Cemagref, Unité de recherches qualité et
fonctionnement hydrologique des systémes
agquatiques, Antony, France

e-mait gourlay@cereve.enpc.fr

Anthropized aquatic ecosystems may receive high
levels of persistent organic pollutants (POPSs).yThe
also usually contain high amounts of allochtonong a
autotochtonous dissolved organic matters (DOM),
originating from domestic and industrial effluerds
phytoplanctonic degradation. Some types of DOM
(particularly hydrophobic humic substances) havenbe
proved to greatly reduce the bioavailability of FOP
However, little is known about other types of DOM,
specially the highly non-humic and biodegradableson
Two models of DOM (an artificial substrate miming a
domestic effluent and algae extracts) were tested f
their influence on the bioavailability of benzo(aene.
This influence was also monitored along with the
biodegradation of the DOM, as more and more
refractory matter was produced. The biodegradaifon
DOM was monitored in a reactor using respirometric
analysis. Aromaticity was followed with UV
absorbance. At fixed times, crustaceari3aphnia
magna) were exposed to a synthetic water solution
spiked with benzo[a]pyrene and various concentnatio
of DOM from the reactor. The bioaccumulation of
benzo(a)pyrene iDaphnia was compared versus the
concentration and the biodegradation stage of DOM
Results showed that DOM always significantly redlice
the bioaccumulation. Moreover, the more degraded th
organic matter, the more aromatic and the morg
affected the bioaccumulation was.

Effect of a sulfonylureic
herbicide and reactive oxygen
species on euglenoid
mouvements in  Euglena
gracilis

T. Kawano, T. Kosaka, H. Hosoya

Department of Biological Science, Graduate Schéol o
Science, Hiroshima University, Higashi-Hiroshima,
Japan

e-mait kawanotom@hotmail.com

The euglenoid flagellates in aqueous environments
are able to change their shape rapidly in resptmse
variety of stimuli such as strong light. In this
phenomenon so called "euglenoid movement", two
extremes of shape can be identified: the relaxeu fe
cylindrical and the contracted form is round. Warfd
that the euglenoid movement is a sensitive indic&io
cellular responses to environmental oxidative stand
the presence of a herbicideBnglena gracilis. Here, a
commercial sulfonylureic herbicide containing, mgth
3-[[(4-methoxy-6-methyl-1,3,5-triazin-2-yl)carbanipy
sulfamoyl]-2-thiophenecarboxylate (known as
thifensulfuron methyl, 75 % purity, w/w) was added
the culture of E. gracilis at various concentrations
ranging from 0.01 to 1000 mg/L. Euglenoid
movements were assayed in the presence and absence
of hydrogen peroxide and herbicide, by using a flow
cytometer. Data indicated that the treatments with
herbicide and hydrogen peroxide resulted in the
extreme elongation (1.5-2.0 times longer than the
normal relaxed form) and contraction of the cells,
respectively. We present the data as a groundwork
providing useful primary knowledge for assessing th
impact of the environmental chemical levels in the
agueous micro-ecosystem.

Oral: Thursday/15:40
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Fungal laccases: from
structure-activity studies to
environmental applications

C. Jolivalt %, P. Briozzo 2, C. Madzak?,
C. Mougin *

1. UMR CNRS 7573, ENSCP, Paris, France

2. UMR 206 INRA-INAPG, Thiverval Grignon,
France

3. UR258 INRA, Versalilles, France

e-mait mougin@versailles.inra.fr

Fungal laccases are multi-copper oxidases tha
catalyze the oxidation of a wide range of compourfds
environmental interest, including pesticides and
polycyclic aromatic hydrocarbons. Neverthelessjrthe
activity needs to be optimized (in terms of activit
efficiency or substrate specificity) for environniin
applications such as tools for bioremediation or
biomarkers to assess the impact of chemicals. W
present here the structure-activity studies intdnte
allow a better knowledge of the laccases of thetavhi
rot fungus Trametes versicolor, including strudtura
catalytic and molecular features. In a first tintkee
crystal structure of laccase of the fungus has bee
solved. Two charged or polar residues interact @i
xylidine, a weak substrate. These results allo
developing a strategy for the directed evolutiorthaf
enzyme. The gene of the laccase has been cloned
Escherichia cali, then expressed in the yeast Yarrowia
lipolytica. Other studies have been performed sess
the molecular basis for enzyme production. Finailg,
describe two environmental applications involving
natural or recombinant enzymes.

Oral: Thursday/16:50
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Stress specific functional
cDNA microarray of Japanese
Medaka fish for
environmental stress analysis

M.B. Gu, J. Min, K.S. Park

NRL on Environmental Biotechnology, Kwangju
Institute of Science and Technology, Gwangju,
Rep. of Korea

e-mait mbgu@kjist.ac.kr

In this study, we have developed a novel cDNA
microarray for analyzing stress specific resporeses
seeking distinct biomarkers in Japanse Medaka Fish.
More than 23 different genes including estrogenic,
cytotoxic, and carcinogenic responsive genes from
Medaka fish were selected and cloned to design and
fabricate this functional DNA chip. This newly
developed DNA chip has been trested and confirmed
with RT-PCR and real time RT-PCR tools. Chemicals
including nonylphenol, bisphenol A, phenol, and
diazinon as representatives of EDCs and cytotoxic
chemicals have been tested to analyze their effect
Fish. This DNA chip can be utilized to analyze the
stress responses and seek potential biomarkers for
environmental biosensors. All the details in thetdiees
of DNA chip fabrication and analysis data will be
presented. This work was supported by the National
Research Laboratory (2001 NRL) program of Korea
Institute of Science and Technology Evaluation and
Planning (M10104000094-01J000004100). Authors are
gratefulf for their support.

Oral: Thursday/17:10
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Photochemical and eco-
toxicological studies on
corticosteroids

M. DellaGreca !, A. Fiorentino 2,

M. R. Lesce?, M. Isidori 2, L. Previtera *,
M. Rubino !, E. Temussi *

1. Dipartimento di Chimica Organica e Biochimica,
Universita Federico Il, Napoli, Italy

2. Dipartimento di Scienze della Vita, Il Univeesi
Napoli, Italy

e-mait ftemussi@unina.it

During the last years many studies of the impact of
chemical pollution have focused on pharmaceuticalg
since most of these chemicals have been foundein th
environment. Prednisone, one of the most widely
prescribed medical substances in the United State
during the last five years, is a corticosteroid duser
many conditions of human health. Pharmacokineticy
studies in man have proved that about 10% of|
prednisone is metabolized to prednisolone. Higlelev
of both drugs are excreted through urine and chibie
sewage effluent into surface waters, where they beay
subjected to modifications by sunlight. The
photochemical  behavior of prednisone and
prednisolone in water was studied by irradiation of
agueous suspensions by a solar simulator. The aever
photoproducts obtained have been isolated by
chromatographic techniques and identified on thasba
of their physical features. All chemicals have been
tested to evaluate their effects on freshwater rasgas
from different trophic levels. Toxicity tests habeen
performed on the bacteriufBscherichia coli, the alga
Selenastrum capricornutum, the rotifer Brachionus
calyciflorus, the cladocerarDaphnia pulex and the
anostracaihamnocephal us platyurus.

[

Oral: Thursday/17:30

Milk, urine and faeces
excretion kinetics of
phenanthrene and its
metabolites in lactating goats
after oral administration

N. Grova !, C. Feidt®, F. Monteau ?,
B. Le Bizec %, F. André ?, G. Rychen*

1. Laboratoire Sciences Animales, INPL-INRA-UHP,
Vandoeuvre, France

2. LABERCA Ecole Nationale Vétérinaire, Nantes,
France

e-mait cyril.feidt@ensaia.inpl-nancy.fr

The aim of this study was to characterize the
differential transfer of phenanthrene and its melitds
to milk, urine and faeces in lactating goats aftsingle
oral ingestion of phenanthrene (200 mg). Four Adpin
goats were used for this experiment. Blood, mitine
and faeces samples were collected twice a daydat 8
and 5 pm) during five days. Phenanthrene and its
metabolites from contaminated samples were exttacte
by a liquid-liquid extraction (cyclohexane and dthy
acetate (viv - 50:50) and purified by using ENVI
Chrom P columns. The determination of phenanthrene
and its metabolites was conducted on a GC/MS. Three
hours after ingestion concentrations of metabolites
blood were at their highest levels, indicating ayviast
absorption and metabolisation of the molecule.
Concerning milk excretion route, the highest
phenanthrene and sum metabolite levels were ddtecte
7 h after the oral ingestion of the compound (1ah8
157.4 ng/ml). 3 OH-phenanthrene was mainly detected
and the total metabolites concentration appeared 10
fold higher than the native compound. Regarding the
other excretion sources, phenanthrene was mainly
detected in faeces contrary to its metabolites kwhic
were highest in milk and urine.

Oral: Thursday/17:50
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Ecotoxicology
Teaching worksh op

Routes of trichloroacetic acid
uptake by Sitka spruce trees

C.A. Dickey ', K. Heal, R. Stidson 2,
N. Cape®, M. Heal?

1. School of Earth, Environmental and Geographical
Sciences, University of Edinburgh, Scotland

2. School of Chemistry, University of Edinburgh,
Scotland

3. Centre for Ecology and Hydrology, Bush Estate,
Edinburgh, Scotland

e-mait catherine.dickey@ed.ac.uk

Trichloroacetic acid (TCA: CQCOOH) is known
to be present in the atmospheric aqueous phase.iFCA
also present in conifer needles, and studies hav|
suggested a link with forest decline. The questianes
by what route does TCA enter the tree, particularly]
given the lipophilic surfaces of needles, and hagat?
In a fully balanced experimental design, we exposed
120 Sitka spruce seedlings (stratified by heiglat) t
foliage-only or soil-only application of TCA soloti at
three concentrations (0, 10 and 100 ppb). At theadn
the growing season TCA concentrations in needles 0
100 ppb-dosed seedlings were significantly elevéded
both foliage and soil applications, demonstratihgtt
TCA uptake occurs via both foliage and roots. Total
foliage TCA is < 10% of total TCA applied over the
season, yet soil concentration is not elevatedebsed
activity of detoxification enzymes in needles sigige
that uptake via foliage causes greater stress. In
separate experiment, we applied a single dose & TC
(200 ug) to foliage and roots of seedlings. Bi-weekly
analyses showed rapid uptake of TCA into needles|
with greater amounts via the soil application route
Needle concentrations began to decline after 3G day
from which uptake and elimination rates can be
derived.

1]

[

Oral: Thursday/18:10

Introducing geochemical and
environmental modelling
using "macro-assisted”
spreadsheet calculation

P. Steinmann

Institut de Géologie, Université de Neuchatel,
Neuchatel, Switzerland
e-mait philipp.steinmann@unine.ch

Geochemical and environmental modelling can
adequately be introduced using "macro-assisted"
spreadsheet calculation (e.g. Excel). A variety of
problems can be solved ranging from equilibrium
determination in a carbonate system, to reactidh pa
calculations (of feldspar weathering, e.g.), to enor
involved coupled advection/diffusion/reaction madel
Very similar approaches, however, can also be fsed
non-chemical models. The spreadsheet approach is
flexibile and easily incorporates different kind$ o
processes. A further advantage is that only a n@him
mathematical background is required to formulai th
models. Also, the students will be easily convintteat
the obtained results have to be viewed criticalig a
verification (e.g. checks against benchmark caaes)
mandatory. | will present a geochemical model of
microbial methane production accounting for kinetic
reactions, advection, diffusion, bubble formatiamda
speciation reaction (according to a predefined pH
gradient). This model is solved using a more gdhera
applicable "macro-assisted" Excel worksheet.

Oral: Thursday/18:40
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THE ACE YOUNG RESEARCHER OF THE YEAR AWARD

This Award is aimed at recognising the achievements of young researchers who have made an
outstanding contribution to our scientific understanding of Environmental processes. The award will
be presented annually to a young European-based researcher M.Sc., Ph.D. or post-doctoral
researcher; first post-doctoral position within three years of their Ph.D. award. The award will be for
research excellence, e.g. a published paper in a highly rated journal, in the field of Environmental
Chemistry. This award consists of 500 Euros and of a free registration for the meeting. The Award
recipient will be invited to give a paper at the meeting.

The European Young Researcher Award is presented in the memory of Dr Gareth Rieley (1969-
1998). Gareth, himself an exceptionally bright and committed young researcher, with an already
successful career aimed at understanding the factors which control the isotopic fractionations at the
molecular level in organic components of biological and environmental significance. Gareth studied
at the Organic Geochemistry Unit, University of Bristol, United Kingdom, obtaining his Ph.D. in
1993 in "Molecular and Isotopic Studies of Natural Environments; Distributions and Stable Carbon
Isotopic Compositions of Individual Lipids".

Non applicability of the BLM and the FIAM on zinc
bioaccumulation by a green alga

C.S. Hassler, K.J. Wilkinson

Analytical and Biophysical Environmental Chemist§ABE), University of Geneva, Geneva, Switzerland
e-mait Christel.Hassler@cabe.unige.ch

Chlorella kesslerii was adapted to three [Zh (10%, 10° and 1& M). The adaptation media affected both growth
and bioaccumulation of zinc. Algae grew slower lie foresence of high and low Zhbut had an identical final
biomass, suggesting that no toxicological effeatsenapparent. Zinc bioaccumulation was studied evarge range of
[Zn*"] in order to ensure that both environmental coodi was respected and saturation of the uptakieraywas
attained. Compared to algae grown with 10-9 M?[Erbioaccumulation was not influenced by precomdiing with 1¢°
M [Zn?] whereas much higher internalisation fluxes wesepved for 18 M [Zn?*]. This observation was attributed to
the synthesis of high affinity transporters. In ecof the growth conditions used, was a first ordptake flux or
adsorption, as predicted by the FIAM and the BLMdeis, observed. This was due to the occurrencepahaary active
transport. Several hypotheses were analysed i evdexplain the usefulness of [Zhin solution and adsorbed [Zn] as
predictors of biological effects. These resultsudthidnave a broad impact if it is considered thatEuropean community
is reconsidering their water assessment criteripgnmeasuring the free ion instead of total and di&sb metal
concentrations.

Oral: Friday/8:00
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In situ measurements of metals in soils, sediments and waters:
Challenges and solutions

Bill Davison

Environmental Science Department, IENS, Lancastéveysity, Lancaster, LA1 4YQ, United Kingdom
e-mait w.davison@lancaster.ac.uk

Traditionally environmental analytical chemists @astriven to measure metals in what they consildretdefined
compartments. For example in waters the focusbkas on solution versus particulafidti(ation), whereas in soils and
sediments it has been on solution (pore watersgugethe total metal. Further division into smalempartments is
exemplified by chemical speciation in solution ahé various models that aim to predict the distidyu of species
under equilibrium conditions. In soils and seditsea series of reagents with specific propertiesumed to classify
operational fractions. These approaches have &gnify advanced our knowledge and understandingnefronmental
systems, but they have limitations. Firstly theldsm provide direct information about the kinetafschemical supply
and transformation, yet many environmental processe controlled by such rates. Secondly they lsumand
measurements on bulk samples. As soils and sedimeatheterogeneous systems, where processesliaunbemical
change may operate at the scale of the grain digslution/desorption) or organism rficrobial mediation or electron
supply), the averaged information obtained from a bulkgla may not be applicable to the individual preces

The emerging technique of DGTiiffusive gradients in thin-films) can be used in-situ to obtain kinetic information
relevant to solution speciation and solid phasgut®n interactions in soils and sediments. ltdsimetals at a resin after
they have diffused through a layer of gel. Thewgserturbs the systentefmoves metal from solution), while the
combination of a resin with a defined diffusion tpagy in the form of a gel allows quantitative maaswent of metal
supply. In solution DGT can be used to measureadtes of dissociation of complexes. In sediments soils it can be
used to measure the rates of release of metals $mdich phase to solution. Examples of such measemé&smwill be
given, along with an outline of the underlying mijples. Their relevance to biological uptake wil Bemonstrated with
data for metal uptake by plants. A further featof©GT is the ability to make measurements in sedits and soils in
two dimensions at a spatial resolution of 100 mistoThe resulting highly structured distribution roktals in pore
waters appears to be related to biological supplggsses.

New developments in biogeochemical understandiegdemanding measurements that can operate on a oéng
temporal and spatial scales and provide informatlmat is not restricted to concentrations in cortipants. The
challenge will be to both make the measurements tanihterpret the environmental significance of thevel
information.

Oral: Friday/8:30
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Characterisatio n of sorption processes

Modelling of natural organic
matter’s complexing and
competing properties versus
trace metals and proton

C. Garnier, S. Mounier, J. Benaim

RCMO Laboratory, University of Toulon, La Garde,
France
e-mait cgarnier@univ-tin.fr

This work focused on NOM's characterisation by
complexing properties, versus trace metals (Cd, Pb|
and proton, which can be directly used in a
contaminant's transport model. In order to deteemin
the largest ligands distribution on NOM (0.1nM -Np
of total metal) different techniques are used
(electrochemistry,  potentiometry). To increase
precision for this determination, a metal logarithm
scale titration have been used. In the same wagwa
software for optimisation and chemical speciation's|
calculation (PROSECE) have been developped. It ig
based on mass balance equation for speciatio
resolution and use a simplex for binding parameterg
optimisation. Different experiments have been done
a Suwannee River Fulvic Acid. Results obtained,
shown that NOM's complexing with and competing
between trace metals and proton, can be modellead by
set of virtual entities, only defined by some coexuhg

properties versus metal and proton, named "quasit

particles" (Sposito, 1981). Three types of "quasi-
particles" have been used for experimental datg
modelling. Binding parameters optimised are "quasi-
thermodynamical" ones since they take account o
metal competing and they aren't pH dependent. Wse g
this determination's process for natural watershiwi
the framework of the french SeineAval2 program,
improve the knowledge of NOM's role on trace metal'
speciation.

Oral: Friday/9:10
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Sorption of hydrophobic
organic contaminants to soil
minerals and subsurface soil

horizons

S. Muller, K.U. Totsche ,
I. Koegel-Knabner

Lehrstuhl fir Bodenkunde, Technische Universitat
Minchen, Freising, Germany
e-mait totsche@wzw.tum.de

In subsurface soil horizons, the sorption of
hydrophobic organic contaminants may primarily be
controlled by the composition and the propertiethef
soil minerals. Therefore this study aimed to elatid
the properties and mechanisms which control the
sorption and the sorption kinetics of hydrophobic
organic contaminants to different inorganic soil
constituents and subsurface soil horizons. Batch
sorption experiments are conducted with three
polycyclic aromatic hydrocarbons (PAHSs:
phenanthrene, pyrene and benzo(a)pyrene), witte thre
model minerals, and five B and C horizons of défar
soils. Batch experiments show a considerable sorpti
of PAHSs to all soil minerals except for the sorptiof
phenanthrene to quartz sand. The sorption prosess i
rapid and seems to be completed after 4 hours of
contact time. Sorption capacity is higher for clay
minerals and iron oxides than for quartz sand. In
contrast, the sorption of pyrene to subsurface soil
horizons is rate-limited. Increasing rate-limiting
processes correspond with increasing OC contettiteof
soil material. Sorption isotherms of PAHs to soil
minerals are best described by a nonlinear isotherm
However, more linear sorption isotherms of pyreme t
subsurface soils are observed.

Oral: Friday/9:30
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Characterisatio n of sorption processes

2D-solid-state  *°N-C NMR
spectroscopic studies on the
immobilization of TNT

H. Knicker

Technische Universitat Minchen, Lehrstuhl fur
Bodenkunde, Freising-Weihenstephan, Germany
e-mait knicker@wzw.tum.de

TNT-contaminated soils from activities of
munitions and defense industries have become
subject of environmental concern. One suggeste
strategy for the clean-up of soils contaminatedhwit
such  compounds represents the irreversiblg
immobilization of their transformations productgaon
soil organic material by humification processes .t@st
the efficiency of this strategy’N-TNT was incubated
with soil material and the humification process was
followed by solid-stateé®N NMR spectroscopy. High
addition of secondary energy sources, lead to ot
complete reduction of nitro groups. Considera3h-
intensity was assignable to condensation produtts g
TNT-metabolites, giving a first indication that TNT
degradation products can covalently bind to soil
organic mater. To confirm this conclusioRN-TNT
was incubated witfh®C-enriched plant material (Lolium
perenne) and the immobilization was followed by 2D
BCIN  double cross polarizaton MAS NMR
spectroscopy. In such spectra, only th#l-labeled
nitrogen groups of TNT and its transformation pradu
bound to'3C-labeled group of humified plant material
show cross peaks. Applying this technique, it wag
revealed that the covalent immobilization occura vi
amide-bonds, possibly resulting from acetylation or
formylation reactions. The obtained results further
demonstrated 2D solid-stat®N NMR spectroscopy as
a valuable tool for characterizing the humification
process of nitrogen containing bound residuesiis.so

i
]

Oral: Friday/9:50

Solid-aqueous interface
revisited by HR MAS NMR
spectroscopy: application to
the adsorption of pesticides

B. Combourieu !, J. Inacio ?,
C. Forano ?, A.-M. Delort *

1. Laboratoire Synthése et Etude de Systémes a
Interét Biologique, Université Blaise Pascal,
Aubiére, France

2. Laboratoire des Matériaux Inorganiques. Unitérsi
Blaise Pascal, Aubiére, France

e-mait bruno.combourieu@chimie.univ-bpclermont.fr

Weak interactions are usually difficult to analyze.
Especially, few analytical methods are available to
study adsorption-desorption mechanisms at the -solid
aqueous interface. Quantification of such phenomena
would allow to appreciate the “bioavailability” of
pollutant in soil or at least in a solid matrix. We
recently demonstrated the potential of theHR-MAS
NMR technique to study such interactions in situ
(Combourieu et al., Chem. Commun., 2001, 21, 2214).
By using a well-characterized model of soil it was
possible to distinguish unambiguously the mobild an
immobile pesticide. In the present communicatiow ne
molecular insights into surface adsorption of pédtis
through different MAS NMR approachs will be
presented. Particularly, comparison between adsorpt
capacity of some synthetic anionic clays and fuomezti
diversity of several organic pollutants will be
evaluated. The scope and limits of HR-MAS NMR
spectroscopy in this field will also be discussed

Oral: Friday/10:10
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Enrichment and migration of
selenium and associated
elements in rock-soil-plant
system in the area covered
with black shales in Korea

H.T. Chon, M. Park

School of Civil, Urban and Geosystem Engineering,
College of Engineering, Seoul National University,
Seoul, Rep. of Korea

e-mait chon@snu.ac.kr

The purpose of this study is to investigate the
enrichment level and dispersion patterns of Se an
associated elements in rock, soil, and crops wiviete
collected in the Dukpyung (DP) and the Chubu (CB)
areas covered with black shales of the Okchon Grou
in Korea. The mean value of Se in rocks of DP aBd C
areas is 2.0 mg/kg and 17.7 mg/kg, respectivelyl. So
pH ranges from 5 to 6 and LOl is in the range ¢6 3
%. Mean concentration of Se in mountain, farmland
and paddy soils overlain black shales are 4.4 md/igy
mg/kg, and 1.5 mg/kg, respectively. Maximum levil o
Se is up to 72.6 mg/kg in mountain soils. Distribat
patterns of Se show very similar trend with uranium
Selenium has significant correlations with Ag, My,

U, V, and Zn. Mean concentrations of Se in ricerga
rice stalks and Chinese cabbage from the Dukpyun
area is 0.4 mg/kg, 2,2 mg/kg and 5.0 mg/kg,
respectively. Relationship between Se in soils @og
plants shows good correlation (r=0.99). The BAC
(Biological Absorption Coefficient) of Se, As andoM
increases in the order of rice grain < rice stalk <
Chinese cabbage.

Oral: Friday/11:00
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Chemical models for Pb in
lakes

B. Rippey

University of Ulster, Coleraine, Northern Ireland
e-mait BHRT.Rippey@ulst.ac.uk

Two chemical models that lead to an almost
constant Pb concentration in the sediment of lakes
region that receives contamination from the atmesph
were investigated. Realistic values for the disittitn
coefficient (Kd, 100 to 2000 I/gDS), particle
concentration in lake water (Cp, 0.001 to 0.01 ¢DS/
and adsorbed metal concentration on particles ka la
water (SOM, 10 to 1.2 x 1¢ mol/g), equivalent to 20
to 250ugPb/gDS) were used. For a simple distribution
coefficient model, there are two options. Either isd
large (>1000 I/gDS) and Cp low (1 mgDS/l) or Kd is
between 150 and 2000 I/gDS, with a corresponding Cp
value between 1 and 8 mgDS/l. Whatever the
conditions, SOM varies least from lake to lake eitifi
Cp is low and constant or if Cp is higher. For tbl
particle flux model, it is more difficult to prodacan
almost constant SOM when the total particle fluxl an
hydraulic load varies between lakes, unless thsre i
relationship between these two lake characterisiites
conclude that constant SOM is likely to be due ito a
almost constant Cp rather than almost constant tota
particle flux.

Oral: Friday/11:20
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In-situ monitoring of
dissolved Cd in the Fal
estuary, southwest England

C.B. Braungardt , K.A. Howell,
E.P. Achterberg, A.D. Tappin

University of Plymouth, School of Environmental
Sciences, Plymouth, United Kingdom
e-mait cbraungardt@plymouth.ac.uk

Research has shown that the biological impact o
pollutants is related to their physico-chemical
speciation in aquatic systems. In-situ speciation
measurements offer several advantages over a w@iscre
sampling approach, including a minimised risk of
speciation changes and of sample contaminatiorr prig
to analysis. We have used the Voltammetric in-situy
Probe (VIP) to monitor the labile fraction of dissex
Cd in dynamic coastal systems. The Fal estuarpén t
southwest of England lies in a mineralised areaftha
been mined for metals (e.g. Cu, As, Sn) until e |
1990s. Metal monitoring was carried out over fidht
cycles, with a temporal resolution of 30 - 40 masut
Maximum total and labile Cd concentrations (1.5 and
3.6 nM, respectively) were observed at low water,
while lower concentrations (0.15 and 0.67 nM) were
measured when mixing with more pristine seawate
was evident at higher salinities (S>34). The prtpor
of labile Cd formed between 27 and 99% of the total
dissolved concentration. Together with auxiliarytada
(pH, conductivity, temperature, dissolved organic
carbon and nutrient concentrations) and total ¢rssio
metal data, the VIP has a significant potential for
contributing to biogeochemical studies in coastal
systems.

Oral: Friday/11:40

Impact of organic speciation
on redox kinetics: The case of
cerium

M. Davranche , G. Gruau,
M. Le Coz-Bouhnik

Geosciences, UMR 6118 CNRS, University of Rennes
1, France
e-mait melanie.davranche@univ-rennes1.fr

The coherent geochemical properties of the rare
earth elements (REE) can be used to study the
behaviour of trace metals (particularly the trivdle
actinides) during interaction of aqueous solutiothw
metal oxides. Among trivalent REE, Ce can be
oxidized into Ce(IV) through an oxidative scavemgin
reaction on Mn oxides, a process which is thougthet
responsible for the development of negative Ce
anomalies in many natural oxidizing waters. However
some oxydizing, organic-rich waters show no Ce
anomaly, suggesting that the reaction could demend
the presence of organic matter. We have tested this
possibility in two ways. First, thermodynamical
calculations at equilibrium were performed using th
geochemical model CHESS to investigate the
speciation of REE in natural organic-rich waters
showing no Ce anomaly. Second, laboratory
experiments of REE adsorption and Ce oxidation by
commercially available Mn oxides were performed
with, and without organic ligands (humic acid). The
results show that the kinetic of the reaction rsrgjly
slowed down: one month was necessary to create a
negative Ce anomaly under organic conditions, wihile
happened only after 10 hours when the REE speniatio
was purely inorganic. These results question tleeafis
Ce anomalies in natural waters as proxies of redox
conditions and evidence the influence of organittena
on the cycle of trace metals in the environment.

Oral: Friday/12:00
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Solid-state speciation of
phosphorus in natural and
chemically amended poultry

litter

S. Hunger, D.L. Sparks

University of Delaware, Newark, USA
e-mait hunger@udel.edu

Eutrophication of surface water with nutrients,
especially phosphorus (P) run-off from agricultural
soils is a problem world-wide. Over-application of
synthetic fertilizers, animal manures and biosolds
been suggested to be responsible for an increakes P
from soils. The mobility and bioavailability of R i
animal wastes and in soils that have received tieem
determined by its chemical form. In the past, cloaii
analysis of biosolids and animal wastes has been
limited to the determination of the total P contantl
of different soluble fractions by chemical extraati
The scope of spectroscopic methods in the
investigation of P-speciation in animal wastesnsted
and they have only recently been employed. In ouj
research, P speciation has been studied in nandan
alum-amended poultry litter using solid-state-NMR
spectroscopy, thermo-gravimetric analysis and x-ray
diffraction, in order to gain insight in the P réaons
involved and to predict P losses from the litted énom
soils amended with the litter. Results indicate tha P
speciation in natural poultry litter is dominateg b
calcium phosphate and a complex mixture of organid
phosphate esters, in the alum-amended litter by
orthophosphate complexed with an amorphoug
aluminum hydroxide.

Oral: Friday/12:10

Estimating the impact of
natural dissolved organic
matter on copper toxicity with
the DGT with constrained gel

technique

M.-H. Tusseau-Vuillemin , R. Gilbin,
E. Bakkaus

Cemagref, U.R. QHAN, Antony, France
e-mait marie-helene.tusseau@cemagref.fr

Natural dissolved organic matters greatly reduce
the bioavailability of most metals, due to their
complexing capacity. The Diffusion Gradient in Thin
films technique recently emerged as a convenient wa
of in situ exploring the speciation of trace metdly
using various types of gel, the metal complexes can
theoretically be discriminated upon their chemical
lability and their physical properties, providedtlihe
diffusion characteristics of the complexes are kmow
Natural organic matter contains however a wideetgri
of potential ligands that are still poorly docureszhtin
order to evaluate the potentialities of DGT for
estimating in situ bioavailable copper concentratjo
we performed simultaneously total  copper
measurements, DGT measurements with different gels
(restricted or not) and toxicity biotests on midevater
solutions spiked with copper and dissolved organic
matters representative of natural surface wateusniel
and Fulvic Acids, phytoplanktonic residues). Our
results confirm that DGT with restricted gel do riat
the HA and FA copper complexes and allows a good
estimation of copper toxicity in such mixtures.
However, the dissolved organic matter of
phytoplanktonic origin appears to form copper
complexes that are partly labile and measured even
with constrained DGT, whereas they significantly
decrease the toxicity of the metal.

Oral : Friday/12:40
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An environmental
assessment of the
biodegradability and
solubility of aromatic
fractions from a biodegraded
crude oll

A.M. Booth , C.A. Lewis, S.J. Rowland

Petroleum and Environmental Geochemistry Group,
School of Environmental Sciences, University of
Plymouth, Plymouth, United Kingdom

e-mait abooth@plymouth.ac.uk

Despite the extensive global usage of crude oil, tg
date, the identification of most of the hydrocarbam
crude oil has not been achieved. Instead, wheretheg
complex mixtures of organic pollutants are analysed
they produce so-called gas chromatographic UCMS
(unresolved complex mixtures). We have previously
demonstrated that the monoaromatic fraction ofuder
oil is environmentally the most important, acting &
non-specific narcotic toxin to the musseé¥ytilus
edulis. Recently, we have synthesised a variety of]
monoaromatic hydrocarbons, which appear to ‘model’
aromatic UCM behaviour, at least in terms of tayici
aqueous solubility and biodegradability. Since
bioresistance is a well-known property of many UCM
hydrocarbons, we have compared the susceptibifity o
the synthetic ‘models’ and an isolated aromatic UCM
to biodegradation by the aerobic bacterium,
Pseudomonas fluorescens. The results confirm th

candidacy of the synthetic compounds as analogues.

Using a generator column technique we have
investigated the solubility of aromatic fractions o
heavily biodegraded crude oil. As oils are complex
mixtures of hydrocarbons it is impossible to deieen

a single solubility value, however, we have bede &t

determine the most soluble fractions, and idemtifie
some of the compounds resolved using this technique

Oral: Friday/15:00
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Transformations of oil-type
pollutants in surface soils,
alluvial sediments and ground
waters affected by
microorganisms

B.S Jovan éiéevié', T.M Solevi ¢,
S.D. Gruiji é%, H.L. Wehner?

1. Department of Chemistry, University of Belgrade,
Belgrade, Yugoslavia

2. Department of Tecnology and Metallurgy,
University of Belgrade, Belgrade, Yugoslavia

3. Federal Institute for Geosciences and Natural
Resources, Hannover, Germanny

e-mait bjovanci@chem.bg.ac.yu

Extractable organic matter was investigated in the
samples of alluvial sediments and ground waters
(Danube, Pancevo Oil Refinery, Yugoslavia), and
in the surface soil samples (fuel storage facilitie
in Nis, destroyed during the war activities in
1999). On the basis of the amount of extractable
organic matter and its bulk composition and
according to distribution and abundance of
biological markers of sterane and triterpane type,
the presence of oil-type pollutant in the samples
was detected. On the other hand, on the basis of
changes in distribution and abundance of n-
alkanes and isoprenoids, pristane and phytane, it
was monitored intensity of microbial degradation
of oil-type pollutant during a distinct time period
depending on depth and on the intensity of
interaction with water. The obtained results have
shown that degradation of n-alkanes in samples of
soil (at the depth of 30cm), sediments (7m) and
ground waters (4m) begins in a few days and that
it finishes during the period of approximately two
years. It is also proved that presence of water, i.
intensity of interaction between oil pollutant and
water, has an effect on intensity of biosynthesis o
n-alkanes  characterized by  pronounced
dominance of even-number homologues (C14-
C30).

Oral: Friday/15:20
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Organic pollutants on
hypersaline microbial mats:
degradation and
physiological implications

S. Grotzschel !, J. Koster ?,
D. de Beer*

1. Max-Planck-Institute for Marine Microbiology,
Bremen, Germany

2. Institute for Chemistry and Biology of the Magin
Environment, Oldenburg, Germany

e-mait sgroetzs@mpi-bremen.de

Selected petroleum model compounds
(phenanthrene, pristane, n-octadecane an
dibenzothiophene) applied on clay to form an organo
clay complex (OCC) were degraded by a submerse
hypersaline microbial mat from Eilat (Israel). Whiit
18 weeks the aromatic compounds were prefergntiall
degraded (phenanthrene (85 %), dibenzothiophene (8
%)) compared to the alkanes (pristane (63%), n
octadecane (60%)). Changes in the physiologica]
activity of the mat determined with electrochemical
microsensors were not significant. Microbial maits
Guerrero Negro (Mexico) incubated with 20 mg/I of
2,4-Dichlorophenoxy acetic acid (2,4-D) degradee th
herbicide within 13 days. The major removal procesg
was microbial degradation in the light and in thekd
but also photochemical breakdown occurred. The
phototrophic community of the mat was slightly, but
constantly inhibited by the 2,4-D addition, thefatd
reduction in the entire mat and the respiratiorthe
photic zone were inhibited to a larger extent e t
effect was reversible as measured with microsensor
From both experiments we conclude that microbial
mats possess a potential for pollutant degradatio
which strongly depends on substance charactevistic

~

Oral: Friday/15:40

DDT degradation in fresh
water sediment- effect of
elementary iron and
temperature

T. Eggen®, A. Majcherczyk 2

1. Jordforsk, Centre for Environmental and Soil
Research, As, Norway

2. Division of Molecular Wood Biotechnology,
Institute of Forest Botany, University of Gottingen
Germany

e-mait trine.eggen@jordforsk.no

We have investigated the effect of °Fand
temperature, 9 and 22°C, on the DDT transformation
a contaminated lake sediment. Initially in the st
the DDT, DDOH and DDD were the dominating
compounds, 2.7tM/g (974 mg/kg), 3.54M /g, and 1
UM /g, respectively, which indicate that reductive
dechlorination of DDT has been the major degradatio
pathway in-situ. At both 9 and 22°C the additiorFet
had a significant effect on the transformation wtell
compounds. After 10 weeks incubation at 22°C the
DDT concentration was reduced from 974 mg/kg to
346 mg/kg (64% degradation) and to 702 mg/kg (28%
degradation) in samples with and without additidn o
iron, respectively. At 9°C without addition of E¢here
was no significant transformation for none of the
compounds, however addition of iron stimulated the
transformation rates of both DDT and the metat®lite
in a similar transformation pattern as for sediment
incubated at 22°C without Be Most pronounced
stimulation was obtained for degradation of DDT and
DDOH, and formation of DDD. Half life time for DDT
degradation at 22°C was decreased from 24 wee8s to
weeks with addition Fe At 9°C half life time was 36
weeks.

Oral: Friday/16:00
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Composition, distribution and
sources of polycyclic
aromatic hydrocarbons
(PAHS) in sediments of the
Western Harbour of
Alexandria, Egypt

A.E.R. Mostafa !, A.O. Barakat *,
Y. Qian?, T.L. Wade?

1. Department of Environmental Sciences, Faculty of
Science, Alexandria University, Moharm Bek,
Alexandria, Egypt

2. Geochemical and Environmental Research Group,
Texas A&M University, College Station, USA

e-mait alaa_mostafa@link.net

The composition, distribution and the source of
polycyclic aromatic hydrocarbons (PAHS) in surficia
sediments of the Western Harbour of Alexandria werg
investigated. To document the spatial PAH input,
surficial sediment samples from 23 locations
throughout the harbour were analysed. The total PAH
load determined in the surficial sediment sampleg
ranged from 7.9 to 131149 ng'giry wt. Generally,
most of the samples having total concentrations o
PAHs greater than 5000 ng giry weight. The highest
concentration of total PAHs was recorded in sedimen
of the inner harbour. Ratio values of specific
compounds such as phenantherene to antheracen
fluoranthrene to pyrene, methyl-phenanthrene tg
phenanthrene, methyl-dibenzothiophenes to
dibenzothiophenes, alkylated to non-alkylated aigt h
molecular weight to low molecular weight PAH, were
calculated to evaluate the possible source of PAH
contamination in the harbour sediments. However
chrysene and perylene were used as indicator d
terrigenous input. Two main sources of PAH in the
study area have been found: pyrolitic and petrageni
Interferences of rather petrogenic and pyrolyticHPA
contaminations were noticed for most samples. Thq
dominant sources of PAH appear to be the combustio
processes through run-off, industrial and sewagg
discharges, and atmospheric input. The concenbsatio
of PAHs were generally above levels expected teeau
adverse biological effects.

Oral: Friday/16:40
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Structure elucidation and
guantitation of novel
anthropogenic contaminants
in riverine systems

J. Schwarzbauer ?, S. Franke?,
R. Littke *

1. |Institute of Geology and Geochemistry of
Petroleum and Coal, Aachen University, Aachen,
Germany

2. Institute of Organic Chemistry, University of
Hamburg, Hamburg, Germany

e-mait schwarzbauer@Iek.rwth-aachen.de

The composition of organic substances in riverine
systems reflect both the biogenic and geogenictiapu
well as anthropogenic contamination. Accordingly,
many environmental studies investigate the fate of
organic pollutants in riverine water and particelat
matter. Of special importance is the knowledge fen t
molecular characteristics, because most of theralatu
transport and transformation processes depend en th
physico-chemical properties and base thereforehen t
individual chemical structures. Structure elucidgti
analyses of organic contaminants in riverine system
are, however, hindered by the occurence of complex
mixtures with often low concentrations of the relet/
substances. Therefore, postulated molecular stestu
revealed by GC/MS-analysis have to be verifiedegit
by specific MS experiments or by comparison of
specific analytical data with those of synthetic
reference substances. Organic-geochemical analyses
applied to samples from the Elbe, Mulde, Havel/8pre
Lippe and Rhine rivers (Germany) using a non-target
screening-approach  revealed numerous  novel
xenobiotics, which were formerly not described as
riverine contaminants. The presented talk introduce
the structure elucidation as well as to the envirental
distribution of these novel substances (e.g.
dinaphthylsulfones, brominated methylhydroxy-
acetophenones, dichlorocarbazole). Next to GC a8d M
data also spectroscopic properties, syntheses lassve
proposed emission pathways and technical applitatio
are discussed.

Oral: Friday/17:00
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Kgoc determinations by Semi
Permeable Membrane Device
to evaluate influence of
Dissolved Organic Matter on
the PAH bioavailability

C. Ravelet’, C. Miége' C. Gourlay ?,
J.-P. Croué 3, J. Garric *

1. Cemagref, Unité de recherche Qualité des Eaux et
Prévention des Pollutions, Laboratoire d'Analyse,
Lyon, France

2. Centre d'Enseignement et de Recherches Eau-Villg
Environnement, ENPC, Marne La Vallée, France

3. Laboratoire de Chimie de I'Eau et de
I'Environnement, UMR 6008, Université de
Poitiers, Poitiers, France

e-mait ravelet@lyon.cemagref.fr

Dissolved organic matter (DOM) has been shown
to affect the environmental fate of many contamisan
in aquatic environments. Hydrophobic organic
contaminants (HOC) as polycyclic aromatic
hydrocarbons (PAHSs) are bounded by DOM in natural
waters. The resulting complexes can potentiallgralt
the fate of PAHs by making them less bioavailalvlé a
biodegradable by biological/chemical processes
Quantitative evaluations of the coefficient desiagb
association of HOC with natural DOM ) are thus
necessary. - Huckins, J. N. (1993). “Lipid-contagi
semipermeable membrane devices for monitoring
organic contaminants in water.” Environmental Scéen
and Technology 27: 2489-2496 The first objectiveswa
to measure the Kdoc of fluoranthene, pyrene,
benzo(e)pyrene, benzo(b)fluoranthene and
benzo(a)pyrene to aquatic humic material from wegio
sources using the Semi Permeable Membrane Devig
(SPMD). This method used for in situ experimentaio
to determine water quality (Huckins 1993) has been
adapted and validated in our laboratory for thisvne
application. The k&, obtained by SPMD was compared
with  Kdoc estimations from bioaccumulation
experiments withDaphnia magna and with results
from the literature. The second objective was terapt
to probe the DOM properties such as aromaticity,
molecular weight, SUVA by studying PAH’s relative
binding intensity to a great number of aquatic DOM.

Environmental sampling of
persistent organic pollutants
by semipermeable membrane

devices (SPMDs)

J. Caslavsky *, P. Kotlarikova 2,
K. Benesova *

1. Institute of Analytical Chemistry, Czech Academy
of Sciences, Brno, Czech Republic

2. Technical University of Brno, Chemical Faculty,
Brno, Czech Republic

e-mait caslavsky@iach.cz

The sampling of the persistent organic pollutants i
the environment by standard active methods is quite
often very expensive and highly experienced operato
is needed to get reliable results. The analytical
information obtained describes the situation in the
sampling place during sampling period. When average
levels for defined period are to be obtained, large
amount of samples are to be taken and analysed.
Moreover, there is the risk of passing by of thersh
time emission events. The passive samplers of SPMD
type offer integrative response for the whole samgpl
period (which is usually from days to months). They
are relatively cheap and quite simple to operateyT
can be deployed in very remote areas because they
don’t need electricity. The mechanism of the palhit
uptake by SPMDs mimics the bioconcentration process
observed at living organisms, therefore they sample
only bioavailable fractions. The weakest point e t
SPMD application is the quantitative evaluationtHis
study we tried to evaluate the uptake mechanism of
polycyclic aromatic hydrocarbons from the air ier
to precise the quantitation of the results.
Acknowledgement: This work was supported by the
grant No. 205/01/0836 by the Grant Agency of the
Czech Republic.
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Behaving prior  to pollution: green chemistry

Pharmaceuticals in the
Austrian environment —
Analytical results

O. Gans, S. Scharf, R. Sattelberger
G.E. Lorbeer, P. Hohenblum

Umweltbundesamt G.m.b.H., Federal Environment
Agency Ltd., Austria
e-mait hohenblum@ubavie.gv.at

11.567 pharmaceutical products are approved o
the Austrian market in 2002. These products contai
some 1.800 active ingredients in order to curedbes,
diseases, pathological ailments, to ease paimetept
or to recognise. According to these positive puegos
possible environmental hazards have been neglémted
a long time. After application pharmaceuticals are
excreted by urine and faeces in form of metabglites
conjugates or as unmodified species and therefor
access the aquatic environment through municipal
sewage and waste water. If these substances are n
degraded entirely during waste water treatment
processes an impact on the aquatic system cannot
excluded. Selected substances (lipid regulators|
analgesics, antiepileptics, antibiotics and iodidak-
ray anticontrast media) were analysed in influemrtd
effluents of Austrian Sewage Treatment Plants (SiP)
1999 and in the rivers Danube and Schwechat in.2001
Analyses were carried out by means of LC-MS/MS.
One outcome of that study was that some compound
were reduced between influent and effluent (e.g
Caffeine, 99%), others could not be eliminated .(e.g
Carbamazepine) and hence might be of environmentd
interest. In the Austrian stretch of the river Daau
Carbamazepine, Caffeine and lopromide were detecte]
in all samples (n=10). A first risk assessmenttf@se
substances in the river Danube did not result in@rne
risk to aquatic organisms.

Oral: Friday/18:00
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Sonochemistry of
carbohydrates: New improved
eco-friendly acetalization of
monosaccharides under
hydrodynamic or acoustic

cavitation

N. Kardos

LCME, ESIGEC - Université de Savoie, Le Bourget du
Lac, France
e-mait nathalie.kardos@univ-savoie.fr

Consistent with Green Chemistry requirements,
natural sugar represent renewable source of basic o
fine chemicals. Most of the time, these compounds a
used in organic solvents where they are insoluble,
under harsh experimental conditions. Ultrasound
assisted transformations are improved in terms of
reaction rates and yields and even in their chemo-,
regio- and stereoselectivities. Recent efforts were
brought to extraction and/or depolymerization of
polysaccharides either in  heterogeneous or
homogeneous media, leading in particular to a poten
anti-HIV derivative. Other synthetic sugar based
compounds proved to exhibit interesting biological
activities, such as new water soluble C-meso-
glycosylated metalloporphyrins. Thus, acetalizatioa
frequent preliminary transformation in multistep
syntheses from mono- or disaccharides, requiring a
simple, mild protocol with high yields. However,eth
heterogeneity of the initial medium, in most cases,
contributes to making the usual reactions slow. We
turned our attention towards the synthesis of
diisopropylidene and dicyclohexylidene acetals of
glucose and mannose assisted by Ultra-Turrax (24 rp
or 30 kHz horn. Although these two activations has
been studied in homogeneous reactions, only few
papers were dedicated to heterogeneous ones,
especially in sugar chemistry. Ultra-Turrax assiste
acetalization is the best method leading notably to
2,3:5,6-di-O-cyclohexylidene-a-D-mannofuranose  in
only 6 minutes instead of 60 minutes in a cleatiath
or 16 hours with shaking.

Oral: Saturday/8:00
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New TiO Z-SiOZ SBA
mesoporous solids:
characterization and
application to the catalytic
selective epoxidation of
alkenes

F. Chiker, J.-P. Nogier , F. Launay,
J.-L. Bonardet

UPMC, Paris, France
e-mait nogier@ccr.jussieu.fr

Selective epoxidation of alkenes by tert-
butylhydroperoxide (TBHP) on solid catalysts
containing titania is a non pollutant reaction aftdich
the produced tert-butyl alcohol can be easily regc
to TBHP. Catalysts constituted of anatase ,TiO
deposited in the internal pores (diameter 40 td\yof
mesoporous SBA silica were prepared under gas phag
conditions with TiCJ as titanium source. Conditions of
the deposition: composition and flow rate of th€lH
N, gaseous stream, temperature of the deposition (20
to 400°C) and grafting time (0.5 to 32 h) deterntine
amount of TiQ deposited and its dispersion. These
catalysts were characterized by chemical analysig
porosimetry by N adsorption, X-rays diffraction, XPS,
IR and UV-Vis spectrometries. Yield for the
epoxidation of natural products (limonene, alpha-
pinene) and cyclooctene reach 100% within 3 hourg
with 100% selectivity. Moreover we did not observe
any leaching of titanium species after severaleyaf
reaction. Cyclohexene epoxidation was shown to bg
selective and allows to consider this alkene as 4
possible starting material for green productiomdipic
acid.

Oral: Saturday/8:20
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Abatement of polyphenols in
industrial waste-water:
identification of new
demethylating enzymes and
their potential use in
synthetic chemistry

|. Tommasi *, M. Aresta *,
M. Narracci 2, A. Dibenedetto *

1. Department of Chemistry and METEA Research
Center, Bari, Italy

2. CNR-IAMC-TA, Taranto, ltaly

e-mait tommasi@chimica.uniba.it

Phenolic compounds are widespread pollutants
either as primary constituents of the agrochemical
industry wastewater (olive oil, sugar, others) @& a
species naturally occurring in soil from lignin
degradation. We have used a combined technology
(anaerobic-aerobic biological degradation) for the
digestion of organic compounds present in olive-mil
water. We have shown that polyphenols, and
methylated phenols are recalcitrant to such treatme
We have, thus, investigated the ability of bacténit
are able to metabolise phenol to adapt to grow on
methoxo-substituted phenolic compounds and shown
that this requires the expression of an O-demetinga
enzyme. Such enzymes are able not only to
demethylate polyphenols but, in combination with
reduced cobalamin, as methyl transfer agent, tlagy c
be used for transferring the methyl group to other
substrates. This ability has been used for thehegig
of methylated organic substrates using natural
methylated phenols as methyl source.

Oral: Saturday/8:40
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Green Fenton chemistry for
removal of toxic organics
from process wastewater

D.H. Bremner , A.E. Burgess,
D. Houllemare

School of Contemporary Sciences, University of
Abertay Dundee, Dundee, Scotland
e-mait d.bremner@abertay.ac.uk

Wastewater contaminated by unwanted organid
compounds produced as by-products from dyestuffs
syntheses poses a major problem in disposal asatieey
often too toxic for normal sewage treatment. Cutyen
many companies are using waste disposal companies
transport this toxic waste to landfill. Howeveristlis a
far from satisfactory solution as landfill coste aet to
rise dramatically and secondary pollution is causgd
transportation of the waste. The ideal situatioruldo
be where the by-product is eliminated entirely this
is often impossible due to processing parametens. T
next best scenario is to treat the waste streasitin
and render it innocuous before it is sent downstrés
normal disposal. Recently we have been investigatin
novel process for the in-line purification of water
polluted with organic compounds. This new system,
which we call the Advanced Fenton Process, utiliseq
the catalytic application of iron metal in conjupct
with hydrogen peroxide to produce a high flux of
hydroxyl radicals which are capable of destroyingre
the most recalcitrant of organics found in wastewat
This talk will concentrate on the degradation oémpdi
using the AFP and recent results, which have ifledti
the numerous intermediates in the degradation.

Oral: Saturday/9:00

Removal of
organophosphorus pesticides
from water by
electrogenerated Fenton's
reagent

E. Guivarch , M.A. Oturan, N. Oturan

Laboratoire des Géomatériaux, CNRS, Université de
Marne La Vallée, France
e-mait ezawlotz@univ-mlv.fr

Organophosphorus (OP) insecticides have become
one of the most widely used groups of pest control
chemicals. The toxicity induced by OP compounds
results in rapid twitching of voluntary muscles and
finally paralysis. The wide use of organophosphorus
pesticides has created several problems, incluttiag
pollution of environment by pesticide manufacturers
Considerable effort has gone into assessing the of
various OP insecticides. Unfortunately, people are
often exposed to different OP insecticides in défe
dosages at different or overlapping times. In tbal go
clean up wastewater containing organic toxic matter
many techniques are used. Among these, Advanced
Oxidation Process (AOPs) have been successfully
applied in degrading the organic compounds present
polluted water. In AOP, hydroxyl radicals (HO®) whi
are generated in solution, oxidize organic polltgan
into their mineralization The Electro-Fenton praces
one of AOPs. In this process hydroxyl radicals (HO®
are generated through electrochemically assisted
Fenton reaction. In this work we show the efficipof
the Electro-Fenton process to degrade three
organophosphorus insecticides: malathion, parathion
and tetraethyl pyrophosphate. The degradation ikiet
and the COD removal have been investigated.

Oral: Saturday/9:20
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Ozone wastewater treatment
enhancement with ultrasound

C. Hurtado Gimeno , C. Petrier

Laboratoire de Chimie Moléculaire et Environnement
ESIGEC-Universite de Savoie, Le Bourget du Lac,
France

e-mait celine.hurtado@univ-savoie.fr

Organic matter treatment is becoming problematic
due to the complex chemical structure of xenobiotic
compounds. Classical techniques are not suffigientl
efficient and new engineering is required. Methods
based on the generation of very reactive spedies li
hydroxyl radicals which conduct to fast and non-
selective oxidation of the organic matter, become)
attractive. Ozonation, ultraviolet irradiation,
ultrasonics, Fenton oxidation, etc are the mosftulise
Advanced Oxidation Technologies. Despite some)
primary results which confirm the enhancement of
degradation efficiency, ozone combination with
ultrasound has received little attention. Our wigkto
understand the interactions between ozone disenluti
and ultrasonic effects in order to optimize the hoet
Results show an increase of oxidative species due t

the dissolved ozone decomposition under ultrasound.

The process was found dependant of ultrasonig
frequency and power. If an equilibrium is reach
between dissolved and gaseous o0zone, hydroge
peroxide formation which characterize radical attiv
does not seem to be regulated. This combineq
technique exhibits high efficiency towards refragto
organic compounds degradation. Hydrophobic
fluorinated compounds which are resistant to therot

methods are degraded by this way. Acknowledgement:

This work is supported by Programme AVENIR
Région Rhone-Alpes and Blanchon Syntilor company.

Oral: Saturday/9:40

Application of high rate
ballasted flocculation
technology for storm flow

treatment

P. Sauvignet

OTVB, Birmingham, United Kingdom
e-mait psauvignet@otvb.co.uk

Water Companies are being challenged to eliminate
all discharges of untreated wastewater caused by
combined sewer overflows. Wet weather inflow and
infiltration, combined with urban development and
deteriorating infrastructures, have overloaded
collection systems, severely straining downstream
wastewater treatment plants which leads to overflow
events with little or no treatment. Significantkssto
receiving water quality, public health and aqudifie
can occur due to these wet weather events. An
innovative treatment technology to address wet ezat
events is the ballasted flocculation process. The
principal benefits of a ballasted flocculation treant
system for wet weather flows include vastly reduced
space requirements, rapid start-up and responsss,tim
relative insensitivity to fluctuations in raw water
quality, and removal rates greater than conventiona
systems. The OTVB pilot study protocols consistéd o
a number of phases, with a minimum of two storm
events each week. The various types of operating
regime included the investigation of buffered amd u
buffered (direct) storm flushes, the trials of was
coagulants and polymer. With high levels of solids
removal in a compact footprint, the Actiflo process
provides a cost competitive alternative to the
conventional design brief of two hours storage for
treating storm flows.

Oral: Saturday/10:20
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Innovative methods for
treatment of hazardous waste

R. Kohli

RKAssociates, Inc, Longmont, USA
e-mait kohlirkassoc@hotmail.com

The present trend in industrial operations is to
minimize or eliminate the waste volumes generated
from these activities for both cost efficiency and
environmental compliance reasons. Several innowativ
low-cost technologies have been recently developed
that address these issues in waste minimizatioas@h
technologies include non-aqueous precision cleaning
techniques for removing micro-contamination. A
precision disassembly system employing advanced
microabrasive technology to recover precious metalg
and remove hazardous materials from complex small
parts. A simple optimized decontamination system fo
surface-contaminated metals with a precision sargpli
technigue to measure the effectiveness of thg
decontamination process. A universal low tempeeatur
oxidative method that effectively removes mercury
contamination from a wide variety of waste material
And a new thermal treatment process for recyclihg o
mercury-containing fluorescent lamps. Details afsth
processes and their advantages and limitationsbeill
described, and results from specific applicatioikbe
discussed. Direct comparison with current commeércia
treatment processes for comparable applicationsho
the overall unit costs (capital, administrativeeging,
and waste disposal costs) for most of the presen
methods to be at least 30 to 50% lower, while meeti
or exceeding emission standards.

—

Oral: Saturday/10:40

Catalytic decomposition of
perfluorocompounds (PFCs)

S.Kanno*, K. Higashiyama *,
H. Kobayashi !, S. Tamata?,
H. Kurokawa *

1. Hitachi, Ltd. Power & Industrial Systems R & D
Laboratory, Hitachinaka-shi, Ibaraki-ken, Japan

2. Hitachi, Ltd. Power & Industrial Systems
Group,Public & Municipal Systems Division,
Hitachi-shi, Ibaraki-ken, Japan

3. Hitachi, Ltd. Power & Industrial Systems
Group,Public & Municipal Systems Division,
Chiyoda-ku, Tokyo, Japan

e-mait shuuichi_kanno@pis.hitachi.co.jp

Reduction of global warming gases released into
the atmosphere is becoming an essential task in
semiconductor industry. We have developed a PFC
decomposition system that utilizes a highly actwel
stable catalyst. The catalyst requires only wanet air
as reactants. GFCHF;, GFg, GiFg, CiFg, GFg, CiFs,

NF;, Sk are decomposed by more than 99%. Such
gases as CO, NHand CHF, can also abated
efficiently. Our catalyst forms only GOand HF as
decomposition products of carbon-based PFCs, and HF
is effectively removed by water within the systelm.
addition to the above features, our catalyst retaigh
performance under high concentration of PFC as
demonstrated by a continuous run for about 4000
hours. This allows treatment of exhaust PFC from
etchers using energy-saving purge systems resulting

in high concentration PFC. We present here some of
the fundamental data obtained in the laboratorythad
actual data taken by a FT-IR analysis method during
the treatment of semiconductor etcher effluentvgitis

our commercialized catalytic decomposition system.

Oral: Saturday/11:00
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Biodegradation of chemicals
in soil at presence of natural
adsorbents

G. Vasilyeva , E. Strizhakova

Institute of Physical-chemical and Biological Pk
in Soil Science, Russian Academy of Sciences,
Pushchino, Russia

e-mail: gvas@issp.serpukhov.su

One of the reasons of low effectiveness of soil
bioremediation is high toxicity of the chemicals to
microorganisms and plants. The objective of our
research is to extend application of soil bioreragdn
through introduction of natural adsorbents reducthregy
biotoxicity of the chemicals. The experiments were
carried out with various soils, chemicals and saver
adsorbents in laboratory and out door conditionaals
demonstrated that adsorbents decrease chemic
concentrations in soil solution and so create fablar
conditions for growth of degrading microorganisms.
Meantime, the chemicals mostly remain available for|
microbial transformation due to reversible adsomti
Some chemicals (chloroanilines, phenols) are totall
degraded by specific microorganisms. The otherg
(2,4,6-trinitrotoluene and polychlorinated biphes)yl
are transformed to products, which are stronglynidou
to soil matrix. In addition, the influence of some
adsorbents on soil properties and fertilities waiso
studied. It was indicated that some adsorbentsedser
soil bulk density and water evaporation and
simultaneously increase water holding capacity) soi
porosity, aeration. Therefore the introduction ofme
adsorbents does not influence negatively on soi
properties, while high doses of other adsorbentddco
substantially decrease soil fertility. Thus, theatbent
applications should be careful with due the regafrd
their influence on soil properties.

Oral: Saturday/11:20

Zinc aluminogallate spinel
catalysts for NO reduction by
hydrocarbon under oxygen-
rich conditions

M.D.H. Zahir', S. Katayama *,
T. Hiramatsu *, M. Awano ?

1. Fine Ceramics Research Association, Nagoya,
Japan

2. National Institute of Advanced Industrial Scienc
and Technology, Nagoya, Japan

e-mait md.zahir@aist.go.jp

Zinc aluminogallate fine powders with a single
phase of spinel were synthesized by a co-predipitat
method from a mixed solution of nitrate salts i th
presence of aqueous ammonium carbonate. This
powder was tested as a catalyst for NO reductighen
presence of water vapor and sulfur oxides for \eng
service periods. High durability was observed foe t
reduction of NO by gH,, maintaining a high stability
for over 100 h. The catalytic activity of spinelvpaer
increased with an increase in ZnO loading up to 30-
mol% and then decreased after that. It was evidence
that activity and selectivity of the investigatedterials
could be qualitatively correlated with the part tbe
strong acid centres measured by TPD of;Nfhe
catalytic properties of zinc aluminogallate spimeke
them an advanced material suitable for,M@mination
from the exhaust of diesel engines.

Oral: Saturday/11:40
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The fate of six polycyclic
musk compounds and one
metabolite thereof in a
representative Swiss waste
water treatment plant

R. Brandli , T. Kupper,
L.F. De Alencastro, D. Grandjean,
J. Tarradellas

EPFL, ENAC-ISTE-CECOTOX, Lausanne,
Switzerland
e-mait rahelb@student.ethz.ch

Sewage sludge contains nearly all important
compounds originating from the antroposphere amd ca
therefore be considered as a mirror of our sociEtys
property is used in the SEA project (observationhef
metabolism of the anthroposhere) that aims to roonit
the emissions from the anthroposhere and the eeteas
the environment by observing the flux in sewage
sludge. Polycyclic musks, which are used as fraggsn
in detergents, softeners and cosmetic products are
presently studied. Monitoring of these compounds
requires known transfer coefficients from wasteevat
to sewage sludge. These coefficients were estalish
for six polycyclic musk compounds (Galaxolide,
Tonalide, Celestolide, Phantolide, Traseolide and
Cashmeran) in a Swiss waste water treatment phant b
analysing different water and sludge samples.
Calaxolidone, a metabolite of Galaxolide, was asedy
in order to monitor possible degradation. The rtssof
the analysis of 21 water samples showed that
polycyclic musk concentrations decrease by abo% 75
during the waste water treatment process, wheteas t
metabolite's concentration remains stable. No
correlation between the concentrations of the diffe
compounds in waste water could be established,
indicating that dissimilar mixtures of polycyclicusks
are used. Results from the sludge analysis will be
presented and discussed at the conference.

Oral: Saturday/12:00
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Ozone deposition over maize
and wheat-straw in nighttime
and daytime conditions from
eddy correlation
measurements

E. Lamaud }, B. Loubet %, M.R. Irvin !
C. Fléchard 2, O. Zurflux 2, P. Cellier ?

1. INRA Bioclimatologie, Villenave d'Ornon, France

2. INRA-INAPG Environnement et Grandes Cultures,
Thiverval-Grignon, France

e-mait lamaud@ferrade.bordeaux.inra.fr

Tropospheric ozone @has deleterious effects on
vegetation affecting plant stomatal functioning and
photosynthesis. Understanding the mechanisms ¢
ozone deposition to vegetated surfaces is therefbre
primary importance. One key question is to distisu
stomatal from non-stomatal pathways. In this sease,
experiment was carried out from late June to mid-|
October 2002 in an agricultural area near Parsnée,
where among other measurements, fldixes were
measured, by eddy-covariance, simultaneously over
maize crop and a wheat-straw field. On both sugface
nighttime ozone deposition velocity (Vd) is corteld
with the friction velocity u* however the ratio Vdu*
is strongly dependent on the relative humidity RH.
simple parameterization of nighttime Vd as a functi
of u* and RH has been established for each sites Th
parameterization has in turn been used to estithate
“non-stomatal” component of the daytime deposition
velocity in order to compare it with the measuretaen
of Vd. Preliminary results suggest that daytimernezo
deposition over the wheat-straw remains essentially
controlled by u* and RH, whilst stomatal control
dominates ozone deposition over the maize crop
Results will be presented following a more detailed
analysis, aimed at quantifying precisely the sta@mat
and non-stomatal components of daytime deposition
velocity.

=R

1%

Poster: AtCh-1

Assessing air quality in urban
areas using a GIS

R.E. Lazar, M. Varlam, D. Steflea

National R&D Institute for Cryogenics and Isotopic
Technologies Rm., Valcea, Romania
e-mait mvarlam@ns-icsi.icsi.ro

Air quality degradation results from a wide variety
of human activities, either past or ongoing. Moriitg
and assessing the air quality should be considfened
two reasons. Most of the polluted sites are clased
urban communities, and sometimes they are even
completely surrounded by highly populated areas.
Populations and environmental groups put pressare o
public authorities and they ask for air quality
improvement. Atmospheric inventories are an egalent
tool in the management of local air quality. Thépw
to examine the geographical distribution of polhita
across a region and to assess the relative signdeof
different sources of air pollution.  The paper Iwil
present firstly the problematic of environmental
management in urban areas and the application 8f Gl
(Geographical Information System) as a tool foradat
collection and analysis. The overall goal of thigly is
to develop an integrated monitoring system, a
supporting spatial data set for evaluating thegaality
in urban areas. Specific objectives of this study
included: determining the values of pollutant
concentration in air, categorizing parcels as teirth
vulnerability and establishing measures for airligya
improvement based on the above analyses. Thhksesu
of this study will be used to demonstrate the tytitif
such an analysis tool in implementing a monitoring
program for air quality in urban areas.

Poster: AtCh-2
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Cromato mass spectrometer
for research of substances
polluting the atmosphere

Z.K. Nurubeyli *, K.Z. Nuriyev ?
A.M. Hashimov *, K.B. Gurbanov 1,

M.S. Ismailova 3

1. |Institute of Physics, Baku, Azerbaijan

2. ANASA (Azerbaijan National Aero Space
Agency), Baku, Azerbaijan.

3. Institute of Ecology, Baku, Azerbaijan

e-mait nurubeyli@physics.ab.az

Now it is established, that the basic sources ef th
atmosphere pollution except transport are Industria
Companies. An ecological status of Baku and othe
industrial cities of Europe isn't consolatory.
Concentration of NQ CO, and GH,O, exceed
maximum concentration limit in 10-15 times. The
registration of these substances polluting an gbimare
on the level of maximum concentration limit in sigtf
the big quantity of preventing substances is diffic
On this methods of the analysis of these substance
should possess with the high sensitivity, spetyfici
both self-descriptivenes and identify the wide saafl
substances at the level concentration 6f Q0" %,
and sometimes lower. The most sensitive metholeo t
listed characteristics is the Chromato Mass-
spectrometer one with its high resolution, high
sensitivity and reproducibility of the results. Advlass
— spectrometer we had used the Time of Flight
principle of division of ions in axial-symmetric
electrical field, a corner of turn of ions in whiamkes
254. Due to good dividing properties of the gas-liquit
Chromotograf the problem of imposing of the mass -
spectra of complex components is solved. An
opportunity of such symbiosis is, that on separatg
components accounting sensitivity reache$°1010*
%.

Tropospheric oxydation of
benzen with the radical
hydroxyl: The rate constant

[297-383]

N. Bourmada, M. Djebabra, K. Oulmi

University of Batna-Algeria, Algeria
e-mail:k.oulmi@caramail.com

The rate constant K1 of the reaction of
hydroxylradical with benzen has been mesured by the
dicharge flow technic with detection of OH by
resonance fluorescence and photon counting. The
mesurements are performed between 297-383K
temperatures in the fall of pressure rang of
heliumbetween 0.5-10 Torr. The parameters KO and
Koo of the true formalism are derived.

Poster: AtCh-3

Poster: AtCh-4
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Automobile emissions
measured at its source in a
road tunnel near Paris

M. Goriaux, M. Schwell , J.-P. Quisefit,
S. Garivait, E. Steiner

Laboratoire Interuniversitaire des Systéemes
Atmosphériques, Université Paris 7 & 12, Créteil,
France

e-mail:schwell@lisa.univ-paris12.fr

We are studying the physico-chemical evolution of
urban air pollution. Field campaigns on variousiéss
are performed continuously and new laboratory
experiments are currently developed in our laboyato
will present results obtained during a recent field
campaign: The physico-chemistry of the particulate|
French automotive emissions have been studiedain re
circulation conditions in a road tunnel (under La
Défense, Al4). Pollutants form such a site are no
photochemically processed and thus represent th
original emission at its source. Furthermore, thdew
distribution of car types encountered in real dation
conditions assures representativety of the (Frenah)
park. In France, the proportion of Diesel engings i
bigger than in other industrialised countries. Afte
sampling, the concentration of 16 PAHs and their
Gas/Particle partitioning was determined by GC-MS
analysis. Particulate concentration of some elesnent

were determined using X-Ray fluorescence methods,

Temperature, relative humidity, wind speed as \asll
CO and NQ levels were also monitored. The results
show clearly that volatile PAHs exhibit a bimodaes
distribution. In contrast, less volatile PAHs, like
benz@)pyrene or benzofluoranthene, are found only on
fine particles. These and other results will bedssed
and compared to similar campaigns in other countrie

Poster: AtCh-5
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Determination of
enantiomeric monoterpenes
in terrestrial plant emission
and in the atmosphere using

b-cyclodextrin capillary
chromatography coupled with
thermal desorption and mass
spectrometry

N. Yassaa, B.Y. Meklati

Centre de Recherche Scientifique et Technique en
Analyses Physico-Chimiques (C.R.A.P.C), Algiers,
Algeria

e-mait nyassaa@mailcity.com

For the first time, enrichment on solid sorbents
followed by thermal desorption has been used fer th
determination of the enantiomeric signature of
monoterpenes in the gaseous emission of terrestrial
plants. A b-cyclodextrin capillary column has been
used for the separation of critical pairs. The
temperature program and column loading were
optimized for making the accurate quantification of
individual enantiomers possible by mass spectrgmetr
The resolution achieved was sufficient for sepatati
enantiomeric monoterpenes from other biogenic and
anthropogenic VOCs present in air and vegetation
emission samples. The method has been applieceto th
determination of the enantiomeric ratios (ERs) of
monoterpenes in the gaseous emissions of some
evergreen plants and in the open atmosphere.

Poster: AtCh-6
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Application of 3'°0 water
analysis on the study of
hydrological renewal in an
Alpine Lake (Lago della
Serraia, Trentino, Italy)

F. Camin, F. Corradini, A. Tonon,
G. Versini

Istituto Agrario di San Michele all'Adige, Trenttaly
e-mait Federica.Camin@ismaa.it

The alpine Lake of Serraia (S = 0.44 % = 3
million m3, zn.= 17 m), located in a table-land at 1000
m asl and with a tourist relevance, has been rcent
involved in some massive events of euthrophication
and consequently largely investigate®-®0 water
measurements were used to study the hydrologicd
renewal of the lake and the possible vertical watel
movements during thermal stratification. Both thke
on two water columns at the points of maximal depth
and the main tributary waters (surface and undergto
ones), have been checked for some years. 3ff@
parameter appeared useful for our aim, not being
significantly influenced by the biotic activity dhe
lake. Conservative trends along the years of thg
isotopic values have been ascertained. Interestin
considerations on the summer renewal of the
hypolimnion during the summer resulted. These vgater
do not seem to be influenced by exchange with
epilimnetic waters, but renewed by tributary waters
probably by the underground ones.

Poster: Stls-1

Stable isotope geochemistry
of Pleistocene travertines
from Budakalasz (near
Budapest, Hungary)

S. Kele?, O. Vaselli 2, C. Szabé?,
A. Minissale *

1. Lithosphere Fluid Research Laboratory (LRG),
Departement of Petrology & Geochemistry, E6tvos
Lérand University, Budapest, Hungary

2. Departement of Earth Sciences, Florence, Italy

3. CNR-Institute of Geosciences and Earth Resopurces
Florence, Italy

e-mait keles@freemail.hu

The principal goal of this work is to carry out a
detailed C and O stable isotope study on the
Budakalasz travertine. Minissale (2002) suggesas$ th
travertines may preserve a valuable record of flaido
composition and paleoprecipitation. Therefore, the
fossil offspring deposits have a great significaimte
paleohydrological and paleoclimatological point of
view. The original C isotope ratio could be calteth
from the CQ isotope ratio of the travertines using the
equation suggested by Panichi and Tongiorgi (1975)
the basis of Italian thermal springs and associated
travertines  (Minissale, 2002): 33C(C0O,) =
1.25"%C(trav) - 10.5 The two facies types of travertine
can be distinguished on the basis of data from the
isotope study.According to the classification sysiaf
Pentecost (1995), the travertine can be thermogene
meteogene. In the Budakaldsz travertine #1&C
values are between those of thermogene and meteogen
types.The thermogene travertine, showing massive
texture and with low organic material content,
deposited from high-temperature thermal springsee Th
meteogene travertine is soft which formed low-
temperature springs and is characterized by high
organic material content. Selected travertines were
analysed fo**C and3'®0 using Finningan 250 Delta-

S mass-spectrometer at University of Florence

Poster: Stls-2
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Origin and atmospheric flux
of Upper Carboniferous and
Lower Permian methane in
Poland: isotopic approach

M.J. Kotarba

University of Mining and Metallurgy, Krakow, Poland
e-mait kotarba@uci.agh.edu.pl

Methane is an important greenhouse gas. Recer
studies indicate that coal mining, natural gasilagitn
and gas transmission losses are one of the greatg
causes of a total annual global flux from all sestc
The main objectives of the present study are td
compare stable carbon isotope composition of methan
from Lower Permian gas fields and Upper
Carboniferous coalbed methane from Polish basin
with the atmospheric methane, evaluate the quaotity
methane flux in specific areas and assess th
importance of various controlling natural (geoladic
as faults and outcrops) and human activity (coal
mining, ventilation, production, transportation and
distribution) factors that influence the flux. Siab
carbon isotope composition of methane from the Uppe
Carboniferous coalbed gases and Permian natures$ gas|
in Poland are highly variable and change from -76.9
—24.6%0 and from —-34.6 to —-23.4%., respectively.
Isotopic studies reveal the presence of two geneti
types of Carboniferous coalbed methane: thermogeni
and microbial, and only thermogenic type of Permian
methane, generated at least during two separategha
Stable carbon isotope composition of atmospherig
methane sometimes allows flux sources to be
distinguished. The research was partly financed by
State Committee of Scientific Research (Grant No. 9
T12B 026 19).
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“C-age of urban grasses as
an indicator of fossil fuel CO ,
pollution

E. Lichtfouse !, M. Lichtfouse 2,
M. Kashgarian *, R. Bol*

University of Burgundy, Dijon, France

St Jean de Bournay, France

LLNL, Livermore, California, USA

. IGER North Wyke, Okehampton, United Kingdom
-mait Eric.Lichtfouse@u-bourgogne.fr
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Measuring the amount of fossil fuel carbon stored
in the vegetation by CQOphotosynthesis is crucial to
understanding the mechanisms ruling climate changes
In this respect, highly polluted areas such as majo
towns represent "natural" laboratories becauseil foss
fuel CO, (**C-free) is isotopically distinct from mean
atmospheric CQ (**C-labeled). A¥C study of urban
grasses shows that plants store up to 13% of fhsdil
carbon, and that fossil fuel GO pollution is
unexpectedly highly stratified“C composition of
urban grasses is thus a novel parameter to adsess t
impact of fossil fuel derived CO
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Use of stable isotopes

Natural N abundance in two
Nitrogen saturated forest
ecosystems at Solling,
Germany

S.P. Sah!, R. Brumme ?

1. Department of Forest Ecology, University of
Helsinki, Finland

2. Institute of Soil Science, Univ of Goettingen,
Germany

e-mait sambhu.sah@helsinki.fi

This research deals with a comparative study of twg
different N-saturated forests such as beech anetepr
forests at the same location of Solling, Germartye T
present results show th&N natural occurrence in the
rainfall (both above and below canopy) at the site
Solling is similar N = -15 %o to +19 %o) to other sites
of the world (such as NITREX sites, USA etc).
Furthermore!®N values in the soil water ranged from —
4.32 (+2.09) to +5 %o (+1.47), which also corresgond
to the NITREX sites and other sites of Europe and
USA. In the both forests®N enrichment of both NiH
N and NQ-N showed a decreasing trend of their values
from bulk precipitation to upper soil layer, but
increasing again in the deeper soil layer. Theenaih
soils at the both sites showed -characteristic low
(negative)™®N values in the organic layers, increasing
strongly in the mineral soil to positivéN values.
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Stable and radioactive
isotopic approach of natural
sparkling water sources

M. Varlam, C. Varlam, |. Stefanescu,
D. Steflea, R. Lazar

National Research Institute for Isotopic Technadsgi
Rm. Valcea, Valcea, Romania
e-mait mvarlam@ns-icsi.icsi.ro

Considering the necessity of knowledge pathways
by which natural sparkling water moves from itgyori
over and through the ground to streams and also the
possible interaction between its pathway and other
water sources in the area, an extensive isotopic
monitoring of Borsec hydrologic catchment has been
done. The entire monitoring activity has been ethrt
two years ago, with the entire cycle - sampling,
preparing and analyzing for Deuterium, Tritium and
Oxygen-18. In order to define an adequate discossio
basis, all the values have been considered inlatime
to a geographical informational system -a spatial
database for Borsec area. In a such way, iso-
concentration curves have been plotted on a hygimlo
map for above-mentioned area. For every sampling
point, shown on the map, the temporal dependence of
concentration values has been associated sepafately
Deuterium, Oxygen-18 and Tritium. Based on thetbuil
mapped isotopic database, consideration about the
water sources separation and time residence of wate
the ground has been made, in a visual special
application.
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Activated sludge
exopolymers separation and
identification using size
exclusion chromatography
and infrared micro-
spectroscopy

C. Garnier, T. Gorner, P. De Donato

Ecole Nationale Supérieure de Géologie, Vandoeuvre
les Nancy Cedex, France.
e-mait christophe.garnier@ensg.inpl-nancy.fr

Extracellular polymeric substances (EPS) were
extracted from activated sludge from wastewater
treatment plant by resin exchange method and
analyzed. The separation and identification of EPS
were carried out using size exclusion chromatogyaph
in connection with Fourier Transform Infrared Micro
Spectroscopy (UFT-IR). Chromatogram of extracted
EPS exhibited seven peaks of different moleculan
weights from 670 to 45 kDa, with majority of
macromolecules within 67 — 200 kDa range. Moreover
all the polysaccharides had very small sizes < & kD
and were less represented than proteins. Stron
association of polysaccharide and protein wag
observed. Infrared results revealed the presence q
several types of polysaccharide, proteins, organid
and salt organic acid. Protein differed mainly et
length of their alkyl chains up to 12 CH2 and itioaf
ester/acidic functionalities
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Diffusion limited sorption by
microporous hydrous ferric
oxide: A matter of pore sizes

A.D. Hofmann !, W. Van Beinum ?,
J.C.L. Meeussen ® R. Kretzschmar *

1. Soil Chemistry, Intitute of Terrestrial Ecology,
ETH-ZUrich, Schlieren, Switzerland

3. Macaulay Institute, Aberdeen, U. K.

4. Petten, The Netherlands

e-mait annette.hofmann@ito.umnw.ethz.ch

Hydrous ferric oxide plays a significant role ireth
sorption of organic and inorganic contaminantsoifss
aquifers and aquatic environments. The mineral $orm
so-called microporous aggregates: to reach thesairf
sites, the sorbates must diffuse through pores of
nanometer (and subnanometer) size. Diffusion ctntro
the sorption kinetics. Analysis of the poreesiz
distribution of hydrous ferric oxide aggregatesvsfo
continuous, probably fractal distribution, wheretne
intermediate range of pores (order of magnitude & t
nm) represents a major portion of the total poyosit
These pores are large enough to allow free motfon o
ions but small enough that the surface electrastati
forces exert an influence on the whole pore volume.
We have developed a model specific for this range o
pores. It combines surface complexation and intra-
particle diffusion. The model determines ion
concentrations in the pores by imposing the coowliti
of electric neutrality on the pore wall/ pore space
system and by relating the concentrations in the po
solution and bulk solution by a Boltzmann facton O
the basis of experimental data we will discussdigfi
of the novel diffusion model.
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Release and transport of
colloids from the unsaturated
zone under natural
conditions: a lysimeter study

S. Jann, K.U. Totsche, P. Jaesche,
I. Kbgel-Knabner

Lehrstuhl fir Bodenkunde, Technische Universitat
Minchen, Freising, Germany
e-mait sjann@wzw.tum.de

Release and redistribution of organic colloids is
controlled by the flow regime. Colloidal phase
components play an important role in transport of
strongly sorbing solutes. Organic colloids like hcim
substances, viruses, bacteria, fungi, etc., mayaact
possible sorbents for hydrophobic contaminants an
thereby increase their mobility in natural porousdra.

It is therefore mandatory to study the releasespart
and immobilisation of soil-borne colloids in order
assess the risk for colloid deep seepage an
groundwater pollution. The natural soil hydrologica
regime shows strong temporal variations, rangiogfr
fast downward flow events to stagnation or even
reversal of flow direction, according to the amoant
distribution of precipitation and evapotranspiratido
study the mobilisation and transport of DOM in sail
response to the climatic conditions, we installéd 1
natural gradient lysimeters. Colloid release betavi
was monitored event triggered for two years. Rssult
show increased export rates immediately after dry
periods. At the same time, the EC is lowered, dmed t
turbidity of the seepage water increases. Dispersfo
the flocculated colloidal DOM, micro-erosion, arada-
limited release of DOM are important processes twhic
control the fate of organic colloids in soils under
natural flow conditions.
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Molecular dynamic study of
the order-disorder transition
in schizophyllan

D. Kony*, S. Stoll !, P. Hunenberger *

1. University of Geneva, Geneva, Switzerland
2. ETHZ, Zurich, Switzerland
e-mait david.kony@cabe.unige.ch

Schizophyllan is a natural beta-(1,3) glucan
polymer with branched beta-(1,6) residues, whicbfis
environmental, medical and industrial interest. sThi
polysaccharide forms a triple helix in aqueous tiahy
with the branched lateral residues directed towdénds
outside. It has been shown experimentally that
schizophyllan undergoes a highly cooperative order-
disorder transition around 7 degrees C in water.
Although it is known that the transition involvelset
lateral glucose residues and tightly-associatedemwat
molecules, its detailed mechanism is yet unknown.
Four molecular dynamics simulations of a
schizophyllan fragment at two temperatures and with
two different boundary conditions have been perfam
in order to investigate the mechanism of this crder
disorder transition.
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On-site measurement of
colloid size distribution in
surface water by using single
particle counter: a new tool
for aggregation kinetic

studies

P. Rossél, J.-L. Loizeau '?,
J. Dominik 2

1. Institut F.-A. Forel, University of Geneva Vebso
Switzerland

2. CESNE, University of Geneva Versoix,
Switzerland

e-mait Jean-Luc.Loizeau@terre.unige.ch

The unstable nature of the natural colloids and thg
difficulties to keep samples unchanged between thg
sampling site and the laboratory call for measurgme
of colloid characteristics on-site. The use of agk
particle counter system (SPC) enable the rapid
determination of colloid size distribution and nuenb
concentration in various surface waters, with the
possibility to perform on-site measurements. The
number concentration measurable without any pre
treatment ranges between*16 8-18 mi?, distributed
into 19 size classes between 50 and 2000 nm. This
covers most of the concentrations encountered in
natural waters. Batch experiments on salinity éffec
have been performed on samples from the Vistulg
(Poland), a river contaminated by salty mining dagie
waters. Elapsed time between sampling and
measurement ranged from 1 to 2 hours. NaCl additio
(35 mM) in samples having low ionic strength (1.6mM
NaCl-equivalent) induces a marked aggregation of
colloids, whereas such addition to downstream sater
containing 9 mM NacCl-equivalent induces a very
minor change only. This shows that aggregation
already occurred in the river as a result of thenge in
the ionic strength due to the mine water dischaage,
any addition of salt has only a small effect on the
aggregation.
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Quiality of humic acids
extracted from artificial
composts. FT-IR and *C-RMN
study

A. Ouatmane !, L. Celi 2, M. Hafidi %,
J.-C. Revel 3, V.D'Orazio, N. Senesi*

1. Université Cadi Ayyad, Beni-Mellal, Morocco

University of Torino, Italy

3. Ecole Nationale Supérieure d'Agronomie,
Toulouse, France

4. University of Bari, Italy

e-mait ouatmane@fstbm.ac.ma
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This study is aimed at characterizing humic acid-
like of composts prepared from domestic organic
wastes (HAdu), sawdust (HASc), used coffee (HACY)
and farmyard manure (HAfm). An integrated approach
using elemental analysis, UV-Vis and Transform
infrared, fluorescence and liquid stdfic NMR was
applied to characterize these substances. Elemental
analysis and E4/E6 ratio give values close to those
characterizing young humic matter. Nitrogen content
was very related to that of the initial waste belmgh
for HAdu and HACf and low for HASc and HAfm. Ft-
IR and®C NMR spectra showed that HAdu and, at less
extent, HACf were more aliphatic and dominated by N
containing groups while HASc HASc and HAfm were
characterized by high substituted aromatic groups a
lignin's structures. Fluorescence spectroscopy neas
able to detect differences between the studied dumi
acids. However, the presence of high amino groups
content, low degree of aromatic polycondensatioth an
simpler  structural components were common
characteristics of all the HA. In conclusion, tisisidy
gives evidence for the great influence of the
composition of the parent material on the chemecal
functional composition of HA obtained by composting
process. Environmental and agricultural effects of
composts should be viewed in this contest.
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Fulvic acid models generated
by computer — comparison to
experimental elementary
analysis and mass
distribution

A. Porquet , S. Stoll

CABE, Université de Genéve, Switzerland
e-mait Alain.Porquet@cabe.unige.ch

Humic substances represent one of the majo
natural organic matter fractions in freshwaterseylh
are expected to control the possible interactionerey
the different types of organic and inorganic aguati
colloids. To understand the role of humic substarice
microscopic  processes such as complexation
adsorption, and coagulation, structural models rbest
developped at the atomic level. In addition, as no
unique and universal structure exists to our kndgée
series of humic structures must be generated mgusi
judicious physico-chemical and mathematical rules.
generate statistical series of structures, a progalled
FULVITOR is used. To build a structure the progriam
used to connect fragments which are randomly ssdect
in a fragment database with various chemical groups
Results of Suwannee River fulvic acid analyses arg
used to define a specific fragment database. Th
comparison of elementary analysis and masy
distribution obtained from these series of strueduand
the experimental results is discussed
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Abundance and chemical
features of organic matter in
particle size fractions of a
forest soill

K.A. Quenea®, S. Derenne’,

C. Largeau*, O. Gustafsson ?,
C. Rumpel 3, A. Mariotti

1. Laboratoire de chimie bioorganique et organique
physique, ENSCP, Paris, France

2. Institute of applied environmental research,
Stocholm, Sweden

3. Laboratoire de biogeochimie isotopique, Univérsi
Pierre et Marie Curie, Paris, France

e-mail: katellguenea@libertysurf.fr

Soil organic matter (SOM) plays a major role in
carbon and nitrogen cycle.Three kinetic pools are
usually distinguished in SOM, the most stable
exhibiting residence times up to millenia. Physical
protection by minerals is often considered as
responsible for this stability. However soil cohstnts
like black carbon exhibit a high intrinsic resistanto
biodegradation. To examine the features and relativ
importance of these two stabilization pathways,
detailed information is required on SOM composition
in different particle size fractions. Three padidize
fractions (sand, silt and clay) were separated faom
forest soil. Each fraction was submitted to lipid
extraction, fulvic and humic acid removal and acid
hydrolyses including HF/HCI. The remaining insokibl
residue, i.e. the non-hydrolysable refractory organ
matter (ROM) was submitted to chemothermal
oxidation to isolate the black carbon. Lipids were
analysed by GC/MS and ROM by spectroscopic
methods. Lipids are relatively more abundant in the
clay fraction whereas ROM and black carbon mainly
occur in the silt one. Comparison between the three
fractions points to strong similarities in compusit
between the silt and clay fractions although atireda
decrease in carbohydrate content and an increase in
aliphaticity is noted from the silt to the clay.

Poster: CoOM-8



- 41 -
EMEC3 Geneva, December 11-14, 2002

Characterisation

of colloids in organic natural matter

The role of fulvic acids on
colloidal aggregation

A. Reinhardt , K.J. Wilkinson

Analytical and Biophysical Environmental Chemistry
(CABE), University of Geneva, Geneva,
Switzerland

e-mait Alain.Reinhardt@cabe.unige.ch

In recent years, considerable progress has bee
made in understanding the mechanisms of polymer
induced colloidal aggregation, largely as a resilt
experimental studies with models systems. In thidys
we have systematically examined the coagulation
kinetics of hematite induced by increasing salt (KC
concentrations in presence and absence of fulvdsac
(FA). KCI concentrations between 10 and 250 mM
were studied for a colloid concentration of 10 my.L
and a FA concentration of 5 mg-LIn presence of FA
stability curves determined as a function of ionic
strength, were displaced towards more stable sgstem
pH also played an important role as systems werghmu
more stable under alkaline pH conditions. Photon
correlation spectroscopy (PCS) was employed tovoll
the evolution of aggregate size. The structurehef t
aggregates formed were determined using statid¢ ligh
scattering (SLS) and transmission electron micrpgco
(TEM) and quantified via their fractal dimensions.
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Modeling organic-colloid
transport and organic-colloid
assisted transport in soil

K.U. Totsche

Lehrstuhl Bodenkunde, Technische Universitat
Minchen, Freising, Germany
e-mait totsche@wzw.tum.de

Colloidal organic matter (COM) has been shown to
strongly affect contaminant fate in porous media
Research has mainly focused on processes leading to
mobility enhancement of pollutants. Carrier faatiéd
mobility of contaminants applies only to such
environmental conditions where the COM have to be
considered a non-reactive mobile-phase constituent,
i.e., neither sorption nor partitioning of COM tbet
immobile solid phase occurs. This is specificalig t
case for porous media which is either in sorptive
equilibrium with COM or has unfavorable conditions
for COM sorption. The presence of COM may also lead
to reduced contaminant mobility due to immobilirati
of COM and thus of the COM-associated contaminants
The scope of the present paper is to elucidate the
effects of mobile organic colloids on the flow and
transport of solutes and on other porous media
parameters. This knowledge is of prime importame f
an accurate prediction of contaminant fate andttier
interpretation of laboratory and field scale
breakthrough data. We will employ experimental data
and numerical case studies based on simulation
scenarios in order to analyze the competing presess
to discuss their properties and to derive condition
favourable for enhanced or reduced mobility of
contaminants in the presence of COM.
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Soil ecotoxicity testing with
the collembola Folsomia

candida: early detection of

effects through biomarkers

C.Staempfli, K. Becker-van Slooten
J. Tarradellas

Ecole polytechnique fédérale de Lausanne, ENAC-
ISTE-CECOTOX, Lausanne, Switzerland
e-mait kristin.becker@epfl.ch

The effect of xenobiotics on soil invertebrates
needs to be assessed as they play an importal
ecological and functional role in the soil. Howewre
evaluation of sublethal effects usually impliesttes
designs of several weeks. The aim of this study was
investigate the effects of the pesticide dinoseHifen
cycle parameters and biomarker responses of th
springtail Folsomia candida (Collembola) in order to
establish a relationship between short term
(biomarkers) and long term effects (reproduction).
Juveniles were exposed to artificial soil contareda
with dinoseb. At different time intervals, mortglit
reproduction, length, lipid and protein content,gin,
and Hsp70 induction were determined. After 6 ddys o
exposure, the biomarker levels were increased én th
exposed organisms compared to the control. Thig
stimulation seems to indicate that collembola eggos
to dinoseb adopt a strategy consisting in stimogati
their growth in order to reach sexual maturity more
rapidly. Temporal analysis showed that after 21sday
most biomarkers decreased. In the case of dindkeb,
selected biomarkers do not allow to detect an efiea
lower concentration than the classic endpoint
reproduction, but the observed stimulation can be 3
pertinent early effect indicator.
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Re-evaluation of the potential
risk of systemic insecticide to
non-targeted insect species

J.-M. Bonmatin !, R. Charvet?,
M.-E. Colin?

1. Centre National de la Recherche Scientifique,
Orléans, France

2. AFSSA & INRA, Avignon, France

e-mait bonmatin@cnrs-orleans.fr

Systemic insecticides were launched from the
middle of 1990's. Because they were consideredamly
soil and seed treatment, they were not subjectedeto
full evaluation procedures, especially concernihg t
possible effects on pollinators such as honeybkes.
the case of imidacloprid and fipronil, bees appea®
very sensitive to low dose of the toxics duringithe
foraging activity. Sub-lethal effects on feedingarcin
the range of a few pg/kg from a contaminated source
Studies related to the sub-chronic toxicity algooréed
that imidacloprid induces about 50% mortality afie8
day exposure period at 0,1 pg/kg. Besides, new
analytical developments shown that nectars anaipsll
are contaminated with such low levels of imidacidpr
especially in the cases of sunflowers and corneHer
the averaged values are 3 and 3.5 pg/kg in poléns
sunflower and corn, respectively. More or less seve
clinical signs were also observed in the casebfiil
with a contamination of the feeding source at a few
ng/kg. The risk was then re-evaluated with a
PNEC/NEC ratio in the range of 1 to 10. Such value
reports on a probable situation of hazard for bees
foraging in field conditions applying in the casef
sunflowers and corn crops.
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Trichloroacetic acid
behaviour in forest and
agricultural soils

C.A. Dickey ', K. Heal*, R. Stidson 2,
N. Cape®, M. Heal?

1. School of Earth, Environmental and Geographical
Sciences, University of Edinburgh, Scotland

1. School of Chemistry, University of Edinburgh,
Scotland

3. Centre for Ecology and Hydrology, Bush Estate,
Edinburgh, Scotland

e-mait catherine.dickey@ed.ac.uk

Trichloroacetic acid (TCA: CGCOOH) is a
phytotoxic chemical detected in all environmental
compartments. As well as direct atmospheric
deposition of TCA to sail, it may also be producedi
degraded within the soil. The behaviour of TCA @ils
is poorly characterised yet the soil is believedédathe
key to understanding TCA cycling in the environment
Uncertainty is due, in part, to the absence ofractli
whole-soil analytical method specific to TCA. Usiag
decarboxylation to chloroform method on soil spiked
with  TCA we have demonstrated complete masg
balance but that only ~20% of TCA is recovered by
aqueous extraction. Field surveys at Scottish wplan
forest and moorland and lowland agricultural soils
show that TCA concentrations decrease with soitldep
the highest concentrations (400 nyfat) occurring in
litter layers under Sitka spruce forest. Usingryasters
we have measured environmental input and outpu
fluxes of TCA to soil and investigated the recovefy
artificially added TCA. Less than 30 % of added TCA
is detected in drainage from forest and agricultsods
compared with ~100% in undosed control lysimeters
Soil TCA concentrations remain unchanged during thg
experiment, indicating that soil TCA.
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Increasing validity and
reliability of bioassays by
newly developed automatised
high-throuphput test systems

A. Eisentraeger !, K. Michel !, S. Hahn?,
M. Huettner 2, W. Dott*

1. Aachen University of Technology, Institute of
Hygiene and Environmental Medicine, Aachen,
Germany

2. Hoelle & Huettner AG, Tuebingen, Germany

e-mait k.michel@post.rwth-aachen.de

Nowadays, single species bioassays like bacterial
and algal growth inhibition assays and genotoxicity
assays can be performed automatically using liquid
handling stations and robotics. These innovative
technical methods allow the on-line documentatiod a
control of incubation parameters like temperaturd a
light intensity. Furthermore, large numbers of taxits
can be characterised simultaneously with high-
throughput microplate test systems. Reliability and
reproducibility of bioassays can be prooved rouyiie
these test systems by testing reference toxicargagh
test performed. Additionally, far more treatmentsl a
more parallels can be tested. The benefits of these
measures are demonstrated at the Aachen Univefsity
Technology by experiments with a high-throughput
algal growth inhibition assay. Comparative studies
toxicity of chemicals are carried out with erlenreey
flask assays. Statistical evaluation shows, tha th
results are nearly identical. On the other hand, th
strong dependency of the EC-values on the
toxicological endpoint used for evaluation showstt
there is a strong need for harmonisation. Relighénd
repeatability of test results can be easily assebye
routinely testing KCr,O; or other toxicants in parallel.

It is proposed to include confidence limits for EC-
values of reference toxicants as validity critefia
individual tests into the standards
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The effects of endocrine
disruptors to expressed cDNA
profiles in Oryzias latipes

using real time RT-PCR

J. Min, M.B. Gu

NRL on Environmental Biotechnology, Kwangju
Institute of Science and Technology, Gwangiju,
Rep. of Korea

e-mait mbgu@Kkjist.ac.kr

The purpose of this study is to compare and chassif
the level of four different gene expressions, beta-
actin, estrogen receptor, cytochrome P450 aromatag
and p53, using real time RT-PCR base on the Tagmal
probe method. The genes for the estrogen recepto
cytochrome P450 aromatase and p53 were selected
detect estrogenic  potential, cytotoxicity and
carcinogenicity, respectively, in addition to theeuof
beta-actin as a positive control. Through the
quatification by real time RT-PCR, it was found ttha
three genes mentioned above expressed differgntiall
dependent upon the exposure time (1, 2, 4, 10 dayq
and concentrations of the endocrine disruptorsa-bet
estradiol, and nonylphenol. The estrogen receptis w
expressed highly after exposure to both of the
chemicals separately, indicating that nonylpherad &

seruous impact on the Medaka's endocrine systen).
However, the p53 gene was expressed only when

nonylphenol was added, according to the real tifie R
PCR results. This seems to indicate that the efféct
each EDC on the cDNA gene profile should be
different, a type of a fingerprint. This work was

supported by the National Research Laboratory (2001

NRL) program of Korea Institute of Science and
Technology Evaluation and Planning (M10104000094-
01J000004100). Authors are grateful for their suppo
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Polybrominated diphenyl
ether flame retardants in fish
bile and livers from Swiss

rivers

P.C. Hartmann , P. Burkhardt-Holm,
W. Giger

EAWAG, Dibendorf, Switzerland
e-mait hartmapa@eawag.ch

Polybrominated diphenyl ethers (PBDEs) are a
class of brominated flame retardants that areistatd
receive a lot of attention due to their similarity
structures to PCB and reports of their wide spraadi
increasing concentrations in the environment. Tey
additive chemicals in a myriad of products such as
textiles, polyurethane foams, circuit boards and
plastics. They leach out over the lifetime of these
products and enter the environment. The less
brominated congeners such as the penta-BDE have
been shown to disrupt endocrine and hepatic system
functions as well as compromise neurodevelopment.
Methods were developed for the determination of
PBDEs is fish liver and bile. The liver was extetby
accelerated solvent extraction (ASE) and the bile b
liquid-liquid extraction. The samples were analyned
a Fisons 8060 GC coupled with a Fisons MD800 MSD
in +EI mode using a 30 m DB-5 column. Recoveries
for BDE-28, 37, 47, 66, 99, 100, 153, 154 and 183 i
the bile ranged from 81-109%. Detection limits fire t
bile (0.5 g) ranged form 400 pg/g to 3.3 ng/g aod1f
g of liver 200 pg/g to 1.6 ng/g. The results are
presented for fish collected in four Swiss rivers.
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Post registration monitoring
as a tool to investigate effects
of pesticides on vertebrate
wildlife in England and Wales

A. Jones , L.A. Barnett,
M.R. Fletcher, M.F. Wilson

Central Science Laboratory, York, United Kingdom
e-mait A.Jones@csl.gov.uk

A system of post registration monitoring for
pesticide poisoning incidents has been operating in
England and Wales for over 30 years. The schemg
relies on suspected incidents being reported andg
investigates poisoning of terrestrial vertebratédhfe
and companion animals as well as beneficial insect:
such as honeybees. One of the purposes of the sche
is enforcement of correct pesticide use and many
incidents arise from careless or deliberate pefici
misuse. Another purpose is to provide real inforamat
on pesticide poisoning. This can be used to refiree
risk assessment process or to modify the conditddns
use of a pesticide although there are some liroitatio
the information produced by the scheme. Over tinee t
types of pesticides involved in incidents has cleaing
and anticoagulant rodenticides have become anp
increasingly important cause of pesticide incidents
Advances in methodology have been made leading t
an improved capability to detect exposure to thesq

vz

=]

o

compounds. Recent developments have been made

which enable the scheme to investigate some currer
concerns regarding potential effects of pesticidas
honeybees.

—
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Production of metal-binding
peptides by phytoplankton in
metal contaminated estuarine

waters

S.K. Kawakami , E.P. Achterberg,
M. Gledhill, G.E. Millward

University of Plymouth, Plymouth, United Kingdom
e-mait skawakami@plymouth.ac.uk

Metal-binding peptides such as phytochelatins and
glutathione are produced by a number of organisms,
including marine phytoplankton, for various cellula
functions such as metal detoxification and regatatf
metal concentrations inside cells. These peptides c
bind heavy metals through coordination with the SH
groups in their structures. The Fal Estuary is afnthe
most metal contaminated areas in the United Kingdom
as a result of inputs of heavy metals from acidemin
run-off. Water samples were collected at low tide
during Spring/Autumn 2002 for analyses of metal-
binding peptides. Phytochelatin and glutathione ewer
determined in all samples in the particulate phase.
These compounds were observed throughout the Fal
Estuary except in the Mawe site. The highest
phytochelatin concentrations (179 pM) were found in
the Restronguet Creek, which is fed by the Carnon
River, the principal source of metals for the Raitem.
These results are comparable with literature valaes
contaminated waters. Trace metals and chlorophyll a
determinations in the samples will allow better
interpretation of the data. Our future work wilvaive
fieldwork and laboratory studies focusing on
phytochelatin production by resistant algae species
present in the system.
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Cd bioaccumulation by the
freshwater alga,
Chlamydomonas reinhardtii

H. Kola®?, A. Porta ?, K.J. Wilkinson *

1. CABE, Dept. of inorganic, analytical and applied
chemistry, University of Geneva, Switzerland

2. Battelle, Dept. of environmental and analytical
chemistry, Carouge-Geneva, Switzerland

e-mait Heliana.Kola@cabe.unige.ch

Short-term uptake of cadmium Ihlamydomonas
reinhardtii was studied as a function of Cd speciation
in a well defined, aqueous medium. Uptake fluxesewe
examined for free cadmium concentrations ranging
from 10%° M to 5x10* M in the presence of ligands
forming both labile and inert hydrophilic complexes
(NTA: log K=11.0, IDA: log K=7.0, citrate: log
K=5.4). A first order biological internalization,sa
predicted by FIAM (Free lon Activity Model), was
observed for the entire range of Cd concentrationg

studied. Nonetheless, under some circumstances som

ligand effects were observed for experiments inciwhi
[Cd?*] was maintained constant while both the total Cd
and ligand concentrations were increased,
Accumulation of NatfCO; and “C-sorbitol were
examined in parallel to the bioaccumulation resuits
order to explain ligand effects. Cd adsorptionht ¢ell
wall was also examined ($B10%M [Cd?"]). In this
case, no saturation of the cell surface was obderve
even for the highest concentrations examined
suggesting that a large number of co-ordinatioessit
were present. In such a case, single site models &l
the Langmuir adsorption isotherm are not useful for|
predicting Cd binding to the cell wall. The biologi
transfer of metal across the cell membrane are
discussed with respect to the chemistry of the
complexes in solution.

Poster: Ecot-9

Phytochelatin induction in the
freshwater alga Scenedesmus
vacuolatus depending on

cadmium speciation

S. Le Faucheur , R. Behra, L. Sigg

EAWAG-Swiss Federal Institute for Environmental
Science and Technology, Duebendorf, Switzerland
e-mait severine.lefaucheur@eawag.ch

Phytochelatins (PCs) are intracellular metal-bigdin
polypeptides, produced by algae when they are expos
to high metal concentrations, in order to reduce th
cytotoxic metal and avoid non-specific binding with
biomolecules. Algae are observed to grow optimally
depending on species and ranges of exposureséo fre
metal ion concentrations. This study aims at
investigating how metal speciation interacts with
phytochelatin content under various degrees of
cadmium stress. For this purpose, phytochelatin
inductions are studied in the green microalga
Scenedesmus vacuolatus exposed to a range of free
cadmium concentrations (p&d13.05 to 7.06). At
these exposures, the growth rate of the algaaliscesl
to 50% of the maximum and the algal cellular thiol
pool changes. |Indeed, the total glutathione
concentration and the PC2-PC4 content are obséoved
increase in the algae with increasing Cd exposure.
Phytochelatin production is observed to start a’pC
9.51, PC2 being the most dominant species (13.4
amol/cell) whereas at p&d7.06, the induction of PCs
raises considerably and PC3 becomes the most
important species (387 amol/cell). These obsematio
suggest that phytochelatins are not sufficient to
detoxify completely the intracellular metal. Funthe
studies in cadmium bioaccumulation will show u€
is exceeding the phytochelatin concentrations.
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Trace-elements speciation in
agricultural soil and
microscopical analysis of
plant tissues. Interdisciplinary
study of trace-elements
distribution and their uptake

by flax plants

M. Legras ', F. Karbouch *,
M.-L. Follet-Gueye ?, F. Giro®, F. Bert?,
J.-M. Llorens ?, A. Driouich 3

1. Laboratoire BioSol, Ecole Supérieure d’'Ingénieur
et de Techniciens pour I'Agriculture, Val de Reulil,
France

2. Centre Commun de Microscopie Electronique
Université de Rouen, Mont-Saint-Aignan, France

3. Institut Technigue du Lin, Gamaches en Vexin,
France

e-mail: mlegras@esitpa.org

Flax seeds are used in animal food because of the
high content in Omega 3. A number of trace-elementg
(TEs) - essential as micronutrients, however tatic
supraoptimal concentrations - can accumulate in th
plants at quantities incompatible with their intnation
in food chain. In order to control this risk ancakiate
the uptake of TEs, it is necessary to assess themts
of various species of TEs in the soil and in thentd
(total content and contents of each organ). We wer
mainly interested in evaluating the presence of Ky,
Pb and Zn in soils on which flax plants were grown.
Two situations have been compared: the first
(Normandy) corresponds to fields into which some
sludge of water-treatment were brought in agronomid
doses and the second (Paris Region) corresponds
plots of land irrigated by waste water over a long
period which led to an accumulation of TEs. We are|
currently performing TEs extractions from soils and
plants using different methods: data of sequertral
total extractions (assisted by microwaves) will be
presented. The content, localization of TEs in flax
plants as well as their possible effects on theugs
organization will be presented.
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Enantioselective respiration
rate and uptake of
amminoacid by
microorganisms in Zn
contaminated soil

L. Leita, F. Fornasier, C. Mondini

Experimental institute for Plant Nutrition, Italian
Ministery of Agric. and Forestry Policies, Gorizia,
Italy

e-mait |leita@isnp.it

There is general consensus that microbiological
activity may hold potential as an early indicatdr o
stress il soil quality. Among analytical approaches
results on the respiratory response of soil mi@lobi
biomass of unpolluted and polluted soils added with
free amminoacids suggest that microorganisms might
selectively discriminate the use of ammino-
stereoisomers. In this work we investigated the
enantioselective uptake of glutamic acid (L, D, and
racemate L+D) by soil micro-organisms in a Zn
polluted soil. L/D respiration ratio did not chadge
significantly in polluted and unpolluted soil withié
hours of incubation. By contrast, the uptake of Ehe
chemical form within 6 hours occurred only in podd
soil whether it was given pure or as racemate ctemi
forms. As a consequence L/D uptake ratio clearly
distinguished polluted soil from the unpolluted pne
establishing the basis for its use as a microbioddg
index to evaluate the disturbance or compromisefon
biological status of soil.
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An artificial neural network
for the characterization of
plants health status using
chlorophyll fluorescence

measurements

R. Maldonado-Rodriguez *
A. Oukarroum *, S.V. Pavlov ?,
R.J. Strasser !

1. Bioenergetics Laboratory, University of Geneva,
Geneva, Switzerland

2. Department of Mathematics, University of Burgas
"Assen Zlatarov", Burgas, Bulgaria

e-mait Ronald.Rodriguez@bioen.unige.ch

The need for fast methods for plant health statug
survey and plant classification is today an urgent
request. The analysis of the OJIP Chlorophyll a
fluorescence rise by the JIP-Test has shown to be
valuable tool in plant vitality monitoring. Moreavat
has been found that the fluorescence kinetics hides
built-in barcode that can be used to classify the|
characteristics of the measured samples. We hack us
an artificial neural network (Kohonen's Self Orgzmg
Map SOM) to classify fluorescence curves measured
with a portable fluorometer from twelve well-seledt
and physiologically characterized breeding lines of
Barley Hordeum vulgare L). These lines were split
into 3 categories by their capability to resist udyiot
stress. A SOM was generated using the measure
Chlorophyll fluorescence curves, and the neuronbef
map show well-defined patterns or groups reflecting
barley varieties and drought stress resistancg
categories. Further improvements in the performafice
the presented classification routine are subject o
investigation as well as for the SOM algorithm dad
experimental data gathering and handling. JIP-Tes|
analysis combined with Self-Organizing Maps obtdine
from the Chlorophyll fluorescence kinetics measured
from over many years selected Barley varieties héll
presented.
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Chloroacetic acids in
environmental processes

M. Matucha !, M. Gryndler 2,
S.T. Forczek *, H. Uhlirova 3,
P. Schroder *

1. Institute of Experimental Botany, Academy of
Sciences of the Czech Republic, Prague, Czech
Republic

2. Institute of Microbiology, Academy of Sciencds o
the Czech Republic, Prague, Czech Republic

3. Forestry and Game Management Research
Institute, Prague, Czech Republic

4. GSF-National Research Center for Environment
and Health, Neuherberg, Germany

e-mait matucha@biomed.cas.cz

Chloroacetic acids (CAA), especially
trichloroacetic acid (TCA), have been consideretido
solely of anthropogenic origin (formed in the
atmosphere by photooxidation of C2-chlorocarbons)
and as such - pollutants of herbicidal propertiés be
one of the stress factors affecting conifers. Qudiss
on the effects of TCA on Norway spruce/soil system
using radio-indicator methods - have elucidatedfaie
of TCA to some degree. Recently, there has been
another source of CAA (or TCA, resp.) identifiedil s
in which humic and other organic substances may be
degraded by microbial processes to CAA and
chloroform. This finding changes the situation e t
research of the role of CAA in the environment
considerably. If CAA are continuously produced and
delivered from the soil to the roots, trees areosgg to
CAA stress from biogenic sources. On the other hand
CAA are biodegraded by enzymes of bacterial ortplan
origin in the soil thus participating in the dega#idn of
humic substances and their precursors. We intended
therefore to widen the view from fate studies ofATIG
Norway spruce to degradation and formation of CAA
in soil. For this purposeC and °Cl labeled
compounds were prepared and used.
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Bacterial life strategies in a
pristine and oligotrophic river

D. Mavrocordatos , K. Egli, E. Kaiser

Swiss Federal Institute for Environmental Scierncg a
Technology (EAWAG), Duebendorf, Switzerland
e-mait Denis.mavrocordatos@eawag.ch

The different life strategies of heterotrophic
planktonic and attached bacteria and major batterig
groups had been investigated in the TagliamenterRiv
(Italy). Abundance and biomass production of
planktonic and of substrate-attached bacteria werge
inversely correlated, with low abundance but high
production for attached cells and vice versa for
bacterioplankton. In oligotrophic surface watemsw |
temperatures and low total organic carbon and $®lub
reactive phosphorous (SRP) concentrations limit]
microbial activity. In samples collected, eubacteri
dominated the water column (~70%) and substrate
attached communities (~90%). Eubacteria were
dominantly comprised of alpha-and beta-Proteobcter
and Cytophaga-Flavobacteria, with highest abundanc
of alpha-Proteobacteria. The majority of attached
bacteria formed microcolonies in the oxygenated
hyporheic zone. Atomic force microscopy (AFM) with

114

bacteria kept in buffered agqueous phase demonstrafe

that single coccoid-shaped cells form aggregates 9
colonies in association with organic and inorganic
particles, microscopic algae, and organic polymeric
material. Likely, attached cells develop exopolyimer
structures to colonize the surface of the carbamae
substrate. We could not detect any formation of
bacterial biofilms. Due to minimal differences in
community structure among bacterial samples, wg
propose that in competition for scarce resourcelis c
explore the environment for nutrients, and thermefor
live either planktonic or attached as microcolonies

=
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The influence of additives on
the ecotoxicological
characteristics of
environmentally acceptable

lubricants

K. Michel , C. Brinkmann, S. Hahn,
W. Dott, A. Eisentraeger

Aachen University of Technology, Institute of Hygée
and Environmental Medicine, Aachen, Germany
e-mait k.michel@post.rwth-aachen.de

The collaborative research centre SFB 442 aims at
developing environmentally acceptable lubricants.
Fluids are investigated as well as the ecotoxidoldly
relevant constituents, lubricant additives, whicte a
usually added to base oils in order to enhance thei
technical performance. For optimizing lubricantsit
environmental characteristics have to be considased
well as the technical properties of the fluid dgrin
usage. Biological tests are necessary when
environmental characteristics are examined, because
they provide information on combinatory effects of
different constituents. A test battery consisting o
several biological tests is used for the invesimgabf
single additives (e.g. tributylphosphate). Diffibes in
assessing the ecotoxicological potential of lulmisa
arise due to the lack of information on relevant
constituents of the water extract used in the téstsa
result, both positive and negative environmentfdaté
of lubricant additives are detected. The stabdftyase
oils increases by using certain additives and efioee,
the degradability maintains, but base oils withithdes
prove to be more problematic with respect to the
environment. The results of the bioassays for eingl
additives provide transferable data for the desifjin
lubricants optimized with respect to environmertadl
technical characteristics.
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Impact of nonylphenol on soil
fungi

A. Kollmann, I. Touton, J. Dubroca,
A. Brault, C. Mougin

INRA, UR 258, Versailles Cedex, France
e-mait mougin@versailles.inra.fr

Nonylphenol is an endocrine-disrupting chemical
widely distributed in sewage sludges as a mixture o
isomers. The impact of nonylphenol on soil
microorganisms, following sludge spreading on
agricultural soils, is poorly known. Amounts of the
chemical have been determined in the soil solutior
following soil spreading with sludges from two ang.
Then, we present our laboratory experiments inténde
to assess the effects of nonylphenol on soil funben
exposed to the same range of pollutant concentratio
In that purpose, we followed several biomarkers
including fungal biomass, spore germination,
morphological alterations, and enzymatic induction.
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A fast routine for monitoring
plant health status

A. Oukarroum *, R. Maldonado-
Rodriguez !, S. Elmadidi ?,
R.J. Strasser *

1. Bioenergetics Laboratory, University of Geneva,
Geneva, Switzerland

2. Laboratoire d'étude de la variabilité genétique,
Université Ibn Zohr, Agadir, Morocco

e-mait oukarrol@etu.unige.ch

There exist very complex mechanisms at different
levels of molecular organization by which plants
interact with their environment. We have studied th
response of barleyHordeum wulgare L.) and lentil
(Lens culinaris) plants to different actinic light
adaptation periods using OJIP  Chlorophyll a
Fluorescence measurements. The plants were exposed
to 1s light pulses (600 WA every min with actinic
light (18 Wni®) between the light pulses. This light
regime repeated 5 times. The fluorescence produced
during the light pulses was recorded with a pogabl
fluorometer. The fluorescence data have been used t
study different energy fluxes such as light absorpt
and electron transfers in leaves. We have invesiiiga
the photosynthetic behaviour of the plants during t
fast fluorescence rise (OJIP). The collected
fluorescence data have been interpreted by using
mathematical expressions in terms of biochemicdl an
biophysical meaning which define the physiological
state of the plant. On the basis of the observed
fluorescence responses a screening procedure for
monitoring the health of barley and lentil plantsha
been developed. Several JIP-Test parameters show
differences in barley varieties and lentil varistias
well, for example the Relative Variable Fluores@enc
and the Maximum Yield of Primary Photochemistry
after dark and light adaptation.
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Elemental sulfur, an important
acute but transient toxicant in
sediments

M. Ricking !, H. Neumann-Hensel ?,
E. Beckman *, M. Remberger *,
A. Svenson °

1. Free University of Berlin, Environmental Organic
Geochemistry, Berlin, Germany

2. Dr. Fintelmann & Dr. Meyer Laboratories,
Hamburg, Germany

3. Swedish Environmental Research Institute,
Stockholm, Sweden

e-mait ricking@zedat.fu-berlin.de

The involvement of elemental sulfur in the acute
toxicity of contaminated sediments has recently|
received increased attention. Dilution of elemental
sulfur dissolved in organic solvent solutions and
mixing of (anoxic) sediments containing elemental
sulfur in water produces a toxic form of sulfurtasted
using a bacterial luminescence test and lethadisfst
with crustacea, amphipods, and fish larvae witloa-f
through exposure test. To provide more informationg
on the environmental relevance of these obsergtion
studies were conducted to examine the forms ofisulf
in sediments, to follow its transformation and the
related toxicity. Octameric elemental sulfur was
identified by means of GC-MS analysis in anoxic
surface sediments from Sweden, and additionally
guantified in sediments from Germany and in a
reference material from New York and New Jersey
(USA). The transformation into precipitated octaimer
sulfur was identified and quantified in operatidyal
defined fractions of the German sample and thg
reference material. Results of the related toxitést
will be presented.
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Ecotoxicological potential of
DDT and its metabolites

T. Schulze !, B. Wetterauer ?,
J. Schwarzbauer 3, H. Hollert ?,
T. Braunbeck ? M. Ricking *

1. Hydrogeology and Environmental Geochemistry,
Department of Earth Sciences, Freie Universitaet
Berlin, Berlin, Germany

2. Department of Zoology I, University of Heidelger
Heidelberg, Germany

3. Institute of Geology and Geochemistry of
Petroleum and Coal, Aachen University of
Technology, Aachen, Germany

e-mait schwarzbauer@Iek.rwth-aachen.de

Sediment samples from rivers and lakes of
Berlin/lGermany were analyzed by GC/MS/Screening
target and non-target screening analysis from 1993-
1999. DDT and its metabolites DDD, DDE, DDMS,
DDMU and DDCN were the most abundant
compounds of the class of chlorinated pesticidethén
sediments in a wide range of samples. This facttaed
lack of information of the ecotoxicology of the mos
DDT metabolites was the reason for subsequent
ecotoxicological analysis. The acute toxicity oeséed
DDT metabolites (o,p'-DDT as reference, p,p'-DDMS,
p,p'-DDMU, p,p'-DDCN and DDA) was determined by
the permanent cell line RTG-2 from the gonads ef th
rainbow trout Oncorhynchus mykiss) and the
estrogenic potential was analyzed by the Dot-Blot/R
Nase-Protection-Assay. The results indicate a high
cytotoxic potential of the most tested substances i
comparision to the reference o,p'-DDT. The estrimgen
potential determined has the order o,p-DDT >
p,p'DDMS > p,p'DDMU >= p,p'DDCN. DDA had a
antiestrogenic effect. The investigastions showhdt
risk assessment of environmental samples based on
chemical analyzes of a few priority compounds d&fin
in national and international lists and measure
programs is not to be able to estimate the reak tox
potential of single compounds or mixes of substance
(combinatory effects). The development of bioassay
directed fractionation and the application of gsade
assessment policies seems to be a effective sjrateg
solve this problem.
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Self-Organizing Map (SOM)

for monitoring the evolution
of Rhizobium nodulation

status in Vigha unguiculata

P. Schmitz , R. Maldonado-Rodriguez,
R.J. Strasser

Laboratory of Bioenergetics, Geneva, Switzerland
e-mail:mr_schmitz@hotmail.com

Chlorophyll a fluorescence is a useful and non-
invasive tool to screen for the effects on manytibio
and abiotic parameters of photosynthesis in plariis.
polyphasic OJIP Chl a fluorescence rise emitted by
leaves after excitation with red light was measwét
a portable fluorometer. The collected data were]
analysed using the JIP-test which provides biomaysi
parameters indicating Photosystem Il propertieedSe
of Vigna unguiculata were sterilized before
germination. Seedlings were planted in Magenta jarg
(used for hydroponic cultures) filled with a nitat
deficient solution (B&D solution). The roots of serof
the plants were inoculated witRhizobium sp. strain
NGR234 (109 bacteria/200 pl) four days after
germination. The other plants were grown on varioug
concentrations of KN(0, 0.5, 1, 5, 10 and 20 mM).
The plants were followed for 5 weeks. During thiset
fluorescence measurements were done every week d
the first and second mature leaves. We haave used &
Artificial Neural Network (Kohonen's Self-Organigin
Map or SOM) to analyse the raw fluorescence data
The generated map shows very well defined zone
creating a gradient from low to high nitrate
concentrations. The data of tf¥izobium inoculated
plants are moving in the fluorescence SOM map, with
increasing age to zones of the data reached with
higher nitrate concentration, according to the etgx:
nitrogen supply pattern. This permits us to essabé
method for screening the evolution of nodulation as|
well as nitrogen deficiency in vivo on the level tbe
leaves.
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Interactive toxicity of metal
lons and arsenate species on
Vibrio fischeri. A statistical
approach

E. Fulladosa !, J.-C. Murat ?,
M. Martinez?, I. Villaescusa *

1. University of Girona, Girona, Spain

2. University Paul Sabatier, Toulouse, France

3. Politechnic University of Catalunya, Barcelona,
Spain

e-mait isabel.villaescusa@udg.es

Dramatic expansion of industrial and urban areas in
recent decades has caused increasing concern on
environmental safety. As a consequence, it is I3args
to provide information concerning the actual impefct
isolated chemicals or complex mixtures of
contaminants, especially on aquatic ecosystemss Thi
also raises the question of change in toxicity gfen
chemical due to variations in the physical projgsroof
water and the interactions with other metals or
chemical species, which may be present at variable
concentrations. Therefore, our experiments were
focused on the study of interactive toxicity betweg
metal in binary mixtures and 2) arsenate chemical
species. Toxicity was evaluated using the Micr@ox
bioassay based on change in light emission by the
Vibrio fischeri luminescent marine bacteria. A
statistical approach founded on testing the null
hypothesis of additive toxicity was applied in arde
evaluate metal ions and arsenate species intemactio
is remarkable that Cu, with a high degree of tayjci
interacted antagonistically with Pb and Co, whei@as
additive effect was found for Cu-Zn and Zn-Pb
mixtures. Finally, antagonism was described for anon
an dihydrogen species interactions at pH 6-7.
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Assessment of the toxicity of
triasulfuron and its
photochemical degradation
products, towards four
different aquatic organisms

E. Vulliet !, B. Clement 2, C. Emmelin %,
J.-M. Chovelon *

1. LACE, Claude Bernard Lyonl University,
Villeurbanne, France

2. LSE, ENTPE, Vaulx-en-Velin, France

e-mail:emmanuelle.vulliet@univ-lyonl.fr

Photodegradation is one of the main pathways in
abiotic transformation of pesticide. Although this
phenomena contributes to the elimination of pedtiei
in natural waters, the products formed (photoprsjuc
can be more toxic towards aquatic organisms tha
parent compounds. In this study, we have assebsged t
toxicity of triasulfuron, a sulfonylurea pesticidesed
for the weed control in cereal crops, as well as
photoproducts ~ formed during photochemical
degradation of triasulfuron under simulated solar
irradiation. Several acute tests of toxicity hawsef
achieved using species representative of the differ
trophic levels: algal testsChlorella wulgaris and
Selenastrum capricornutum), duckweed testLemna
minor), Lumistox {ibrio fischeri) and test with
Daphnia magna. Results indicate that the tested vegetal
organisms are less sensitive to the photoprodbets t
to triasulfuron. On the contrarfpaphnia magna and
Vibrio fischeri are not sensitive to triasulfuron but the
photoproducts are more toxic. For these two speeies
chronic effect can not be ruled out. Triasulfurow &s
degradation products represent a real threat foatan
ecosystem, not only because of their acute toxicity
towards vegetals but also indirectly because atgake
duckweed represent the base of trophic levels.
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Bystander exposure to
pesticide spray drift:
developing a risk assessment

model

P.M. Harrington , R.C. Glass,
J.J. Mathers, S.W. Smith

Central Science Laboratory, York, United Kingdom
e-mait P.Harrington@csl.gov.uk

Concerns have been raised in the United Kingdom,
including articles published in the press, abow th
exposure of the population to pesticides which have
been sprayed onto fields close to their dwellings o
footpaths. One estimate indicated that there a@e0Rd
people whose gardens adjoin the sprayed land, and s
potentially exposed to pesticides in spray driftrtRer
concerns have been expressed regarding whether the
effects they see are just “socially unacceptabte”,
present a potential health hazard. The Application
Hazards Unit at CSL have recently generated patenti
bystander exposure data using modified in-houdd fie
methods to measure spray drift and bystander exposu
These studies were done with a tracer solutionysgra
onto a mature cereal crop, using both conventifie!
fan) and low-drift (air induction) hydraulic spray
nozzles. Static collection media were used to detex
both the horizontal and vertical drift profiles, i
were compared to deposition on two bystanders,
wearing absorbent coveralls, positioned at seadcEs
from the crop edge. Generating such data will gtea
better understanding of the relationship betweenmp
deposited spray drift and airborne spray drift.
Furthermore the relative collection of airborne aspr
drift by 2mm diameter air lines and human subjeats
be investigated.
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Evaluation of laboratory data
for spray drift in a field
environment

P.M. Harrington , R.C. Glass,
J.J. Mathers, S.W. Smith,
S. Pérez-Duran, R.J. Lewis

Central Science Laboratory York, United Kingdom
e-mait P.Harrington@csl.gov.uk

Unsprayed buffer zones (UBZ) are used to protec
aquatic organisms from exposure to pesticides as
result of spray drift. For arable crops this has
traditionally meant 6m of unsprayed field adjactmt
the watercourse. Recently introduced schemes ssich
LERAP in the United Kingdom, and similar schemes
within the EU such as the Netherlands have allowed
certain UBZs to be reduced to 1m if used with
appropriate application equipment with reducedtdrif
potential. This has lead to greater use of lowtdrif
technology such as Al nozzles. Much of the work to
determine drift reducing potential has been donii wi
single nozzle outputs in wind tunnels. Field stadie
have recently been done in the United Kingdom with
short crop (<15cm) and mature cereal crop (75cm) tg
evaluate the use of such laboratory data unded fiel
conditions. The field studies were done with a eanf)
wind speeds. Initial indications are that the gebun
deposited drift from applications to mature crapsess
than that predicted by wind tunnel studies anddfiel
studies with short crops. However, with mature akere
crops, initial indications are that there did nppear to
be the reduction drift deposition as indicated wifie
laboratory data from wind tunnel studies.
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The consideration of
environmental chemistry of
toxic compounds in Health

Risk Assessments (HRA)

F.P.M. Karg

HPC Envirotec, Rennes, Chantepie, France
e-mait HPC-ENVIROTEC@wanadoo.fr

Contaminated Site Management must be based on
Detailed Health Risk Assessments (HRA) to identify
the most probable high value for site recyclingthis
case acceptable toxic risks for future site usarstrbe
ensured. Only Site specific Rehabilitation Thredhol
Levels (RTL), defined by an HRA can give the
guaranty for acceptable health risks and minimum
contamination costs. The HRA based on different
future site use scenarios can ensure the econdynical
best adapted site development & rehabilitation
strategy" to build an optimal surplus on property
development. A Contaminated Site Management HRA
must include mapping of contamination exceeding
Health Risk and Rehabilitation Threshold Levels in
areas of different future site remediation scersarTdis
approach allows the best choice concerning therdutu
site use strategy and the best balance between
rehabilitation costs and property revalorizatior. |
Health Risks are not acceptable, consequently,
decontamination threshold levels are calculatedafbr
pollutants and specific site use scenarios. Theigito
protect human beings from unacceptable risks. The
RTL are calculated in the same way than risk
quantification to obtain carcinogenic and non-
carcinogenic risk values below the acceptable $ijras
a maximal carcinogenic risk of ICR<%Cand a non-
carcinogenic risk of RI<1.
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Toxic metabolites from
explosives & chemical
warfare agents on polluted
military and armament sites
and their consideration for
Health Risk Assessments

E.P.M. Karg

HPC Envirotec, Rennes, Chantepie, France
e-mait HPC-ENVIROTEC@wanadoo.fr

Lots of specific pollutants as explosives,
propellants or chemical warfare agents could beeqie
on military and armament sites. An Health Risk
Assessment (HRA) must identify the real risks based
on these initial pollutants and their breakdown
products. The mean problem is, that these breakdow
products are not well known or simply not investigh
In this case very severe Health Risks my be styongl
underestimated and site clean up can be proceaded i
wrong way. As for example the presence of TNT
(2,4,6-trinitrotoluene) contaminations needs toifyer
pollution by metabolites such as nitro phenolsronit
cresols, amino toluenes, amino nitro toluenes, ata
eventually former intermediary production compounds
as mono- and dinitro toluenes which have to be
investigated. In case of contaminations by chemica
warfare agents as S-Yperite (Sulfur Mustard),
Lewisites, Clark 1 & 2, Adamsite etc., lots of
breakdown products and eventually intermediary
production compounds have to be considered in al
Health Risk Assessment. Only if a complete knowéedg
about all toxic metabolites exist, future on-siteatih
Risks can be quantified and site specific Rehailtiitih
Threshold Levels (RTL) could be defined by an HRA
to ensure Acceptable Health Risks and minimum
decontamination costs.
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Detection of HAP by TRLIF

D.M. Doizi, B. Nicot, T. Vercouter,
C. Moulin

Commissariat a I'énergie atomique, CE Saclay, @if s
Yvette, France
e-mait ddoizi@cea.fr

In this work, we shall present the results we
obtained on the detection of Poly-Aromatic
Hydrocarbons molecules HAP by using Time Resolved
Laser Induced Fluorescence TRLIF. Three molecules:
chrysen, fluoranthen and pyren were studied. Thémks
the sensitivity of the technique and using spearal
temporal information, detection limits as low asl8-
10M were obtained for chrysen. We also showed, by
using a microlaser, that it was possible to use thi
technique for the detection of HAP in environmental
conditions.
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The analysis of dioxins and
related POPs using GC-High
Resolution MS with the
AutoSpec-Ultima NT

S. Dudd, K. Worrell, A. Newton,
C. Robinson, R. Rao

Waters Corporation, Manchester, United Kingdom
e-mait stephanie.dudd@micromass.co.uk

‘Dioxins' refers to a group of chemical compounds
that share certain similar chemical structures andg
biological characteristics. Several hundred of ¢hes
toxic compounds exist and are members of threg
closely related families: the chlorinated dibenzo-p
dioxins (CDDs), chlorinated dibenzofurans (CDFs) an
certain  polychlorinated biphenyls (PCBs). The
detection of dioxins is a particularly demanding
analysis due to the low level of regulatory expesur
limits and the variety of complex sample matrices
encountered. Analyses are most often accomplishe
using Gas Chromatography (GC) coupled to high
resolution magnetic sector GC-MS instruments, whichj
provide the necessary high sensitivity, selectihd
wide dynamic range to address this application. The
AutoSpec-Ultima NT is the market-leading GC-high
resolution MS instrument. A variety of other P etesig
Organic Pollutants (POPs) provide the same analytic
challenges and must be analysed in a similar fasioio
dioxins and furans. The most important of these arg
Polychlorinated Biphenyls (PCBs) and Polybrominated
Diphenylethers (PBDEs). Analytical and regulatory
considerations will be discussed and example dat
shown.
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Determination of alkylphenol
endocrine disrupters in
wastewater and the efficiency
of their biological removal in
four major Geneva sewage

plants

R. Espejo !, K. Valter ?, M. Simona 2,
P. Arrizabalaga *

1. Centre d’'études en sciences naturelles de
I'environnement, Institut F.-A. Forel, Versoix,
Université de Genéve, Switzerland

2. Service scientifique de I'environnement, Geneve,
Switzerland

e-mait ramon.espejo@etat.ge.ch

Four major Geneva wastewater plants were selected
to test the efficiency of the biological removallohg
chain alkylphenols and related
alkylpolyphenolethoxylates. Three plants use a
classical biotechnology. The fourth plant uses deno
biological process. A new analytical method, suéab
for this study, of determination of isomeric 4-
nonylphenols and 4-tert-octylphenol in wastewater
using GC-MS has been developed. This procedure has

been applied to the determination of the free
alkylphenols as well as to 4-alkylphenol
polyethoxylates and their various hydrosoluble

metabolites after their cleavage with hydroiodiédac
The final degradation products in the environmér-o
alkylphenol polyethoxylates and their metabolites a
the long chain free 4-alkylphenols, which are
responsible of endocrine disruption in various alim
species. The precision of the method and its acgura
are satisfactory with recovery rates above 74%. The
relative standard deviation is lower than 6 % amel t
detection limits are below 22 ng/l for all analyzed
compounds. Our results show that depending on the
wastewater plant, the biological treatment is atole
eliminate from 65 % to 92% of these endocrine
disrupting alkylphenols, the average total conagitn

of alkylphenols at the effluent being aboyigy!.

Poster: OPan-3



-57 -
EMEC3 Geneva, December 11-14, 2002

Organic pollutan ts: analytical procedures

Analysis of pesticides and
metabolites at the ng/l level in
surface water and
groundwater using liquid
chromatography tandem
mass spectrometry

C.W. Gotz, L.G. Freitas , H.P. Singer,
S.R. Mller

Swiss Federal Institute for Environmental Scierncg a
Technology, EAWAG, Dubendorf, Switzerland
e-mait luciana.gomides-freitas@eawag.ch

A new method using liquid chromatography
tandem mass spectrometry detection with electrgspral
ionization is presented. It allows the determinatad
relevant pesticides belonging to different classeg
(phenylureas, triazines, and acetanilides) and som
metabolites in environmental waters at the 1 t§0
levels. Sample enrichment is performed in a onp ste
solid phase extraction procedure using OASIS ag
sorbent material. Excellent and reproducible (Io8DR
recoveries ( higher 58 %) are obtained for all yesl
For most of the substances, linearity ranges frota 0
4000 ng/l and detection limits vary between 0.1 86d
ng/l. To improve the analysis of pesticides in the
electrospray negative ionization mode, differenstpo
column neutralization solutions were tested. Better
results were obtained using a 1mM solution of T2is
amino-2-hydroxymethylpropanediol) at a flow rate of
50 pl/l. The influence of environmental matrix
components, resulting in ion suppression, affecting
sensitivity and quantification, was evaluated. #t i
shown that the use of internal standards is arsafns
of producing reliable results for quantificationrpases
when it comes to liquid chromatography mass
spectrometry detection. The method is being appbed
the analysis of surface water and ground water EsEmp
for studies of pesticide fate and transport.

D
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Capillary electrokinetic
separation of polycyclic
aromatic hydrocarbons using
cetylpyridinium bromide

G. Kavran Belin '?, F.B.E. Berker ?,
F.O. Giilacar*

1. Laboratoire de spectrométrie de Masse, Univéersit
de Geneve, Geneve, Switzerland

2. Istanbul Technical University, Faculty of Scienc
and Letters, Maslak-Istanbul, Turkey

e-mait Gamze.Kavran@chiphy.unige.ch

11 polycyclic aromatic hydrocarbons including
isomeric pairs were separated in capillary eledtretic
chromatography using a cationic  surfactant,
cetylpyridinium bromide (CPBr), as additive. Chasge
of electroosmotic and electrophoretic mobilitiesthwi
increasing CPBr concentration were investigated.
Under optimum separation conditions, running
electrolyte contains 50% acetonitrile, 20 mM aastat
and 40 mM CPBr at pH=4.0. With the addition of 2
mM CPBr into the running electrolyte, dynamically
coating is occured in the capillary and electroastmo
flow is reversed. Significant retentions indicate
solvophobic, n and p electron interactions between
CPBr and PAHs without micelle formation.
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Qualitative analysis of
polymeric flocculants in
sewage sludge by on-line-
pyrolysis-GC-MS

A. Kronimus *, H. Neumann-Hensel 2,

J. Schwarzbauer *

1. Institute of Geology and Geochemistry of
Petroleum and Coal, Aachen University of
Technology, Aachen, Germany

2. Dr. Finkelmann & Dr. Meyer Handels- und
Umweltschutzlabor, Hamburg, Germany

e-mait akronimus@lek.rwth-aachen.de

Flocculants are commonly used in sewage
treatment plants for precipitating heavy metals and
other contaminants in sewage water. Thus floccslant
are abundant components in sewage sludges. Pymari
investigation revealed ecotoxicological effectstludse
compunds in soils. As there are no analytical netho
for detecting flocculants in environmental samples
published so far, monitoring the pathways in the
environment or accurate correlation with toxic efge
cannot be made. This investigation presents fastlis
on detecting polymeric additives in environmental
samples. Two common flocculants, both based o
polyacrylamides, were investigated by on-line-
pyrolysis-GC. Pyrolysis of these substances redeale
characteristic elution pattern of only a few compds
eluting within narrow ranges. The molecular stroesu
of three significant pyrolysis products were idéet
by on-line-pyrolysis-GC-MS. Characteristic ion-teac
of these analytes were also detected in soil samplg
which were spiked with the two flocculants before
analysing, as well as in a sewage sludge sample. Th
accordance of specific analytical datas of the
flocculants with those of the spiked soil samples a
the sewage sludge sample allows the verificatiothef
flocculants in the investigated samples.
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In vitro immunosuppressive
activity of the two main
tautomers of an
environmental contaminant
the 4,5-ketol derivative of
benzo(a)pyrene and some of
its metabolites

G.J. Lhoést !, R.C. Hertsens 2,
R.D. Dieden®, C.M. Van Haluwijn *,
D.N. Latinne ®

1. Catholic University of Louvain -UCL, Dept of
Pharm. Sciences, Brussels, Belgium

2. JEOL EUROPE, Zaventem, Belgium

3. Union Chimique Belge (UCB), Braine I'Alleud,
Belgium

4. Department of Botany and Mycology, Univ-Lille2,
Lille, France

5. Experimental Immunology Unit, UCL, Brussels,
Belgium

e-mait lhoest@pmnt.ucl.ac.be

The two main tautomers of an environmental
contaminant, the 4,5-ketol derivative of benzo(agpg
(BaP) were separated by HPLC, identified by NMR
spectroscopy and by electrospray mass spectrometry.
The in vitro immunosuppressive activity of the two
tautomeric forms 4,5-H-4-hydroxy-5-oxo
benzo(a)pyrene and 4-5-H-5-hydroxy-4-oxo
benzo(a)pyrene were found less immunosuppressive
than the mixture of the two tautomeric forms reitagn
a more lipophilic character most probably due te th
existence of stacked configurations linked by hgéro
bonds. A metabolite was identified as the 7,8-
dihydrodiol of the 4,5-ketol derivative of
benzo(a)pyrene by electrospray mass spectrometry.
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Development of a method for
the analysis of glycol ethers
and acetates in water samples
using solid phase micro-
extraction coupled to GC/MS

L. Malleret , C. Villey, J. Bensoam,
A. Cicollela, A. Morin

INERIS, Verneuil en Halatte, France
e-mait Laure.MALLERET@ineris.fr

Glycol ethers are a group of chemicals widely used
as solvents in paints, cleaners and inks. They hav
received some media attention and are included o
some government lists of hazardous substances $®cay

1]

=

some of them were proved to cause adverse male and

female reproductive effects and birth defects iderda
studies. These particular compounds are no longer
employed, but there is a risk of environmental ytah

by industrial release. To assess the impact ofofjlyc
ethers on aquatic environment, it is necessary to
develop an efficient analytical method for thesghhy

polar compounds, which are hardly extract from wate
The aim of this study was to optimize and evaluhé

performance of a method involving solid phase micro
extraction (SPME) coupled to GC/MS. The target
compounds were 14 glycol ethers and 5 glycol ethe

acetates. The main parameters governing SPME, e.g.

extraction mode, fiber coatings, temperature, ionic|
strength, extraction time, were optimized. For the
developed method, the linearity and the detectioitd
were evaluated, as well as the repeatability. Thg
proposed method consists in performing direct
extraction with a polydimethylsiloxane/carboxenefib
at 70°C during 60 minutes. It allows the quantifica

of glycol ethers and their acetates at the pph.leve
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Chemiluminescent
determination of carbaryl by
FIA based on cerium(1V)
oxidation sensitized by

rhodamine 6G

J.A. Murillo Pulgarin
A. Alaiidn Molina

Department of Analytical Chemistry and Food
Technology, University of Castilla-La Mancha,
Ciudad Real, Spain.

e-mail: joseantonio.murillo@uclm.es

The large amounts of carbamate pesticides used
requires extensive monitoring in all types of
environmental samples (their toxicity is by virtoé
their ability to act as potent cholinesterase iibik).
The aim of this work was to develope a simple and
rapid method for the determination of carbaryl, not
requiring sophisticated instruments but giving hesu
comparable with those obtained by existing methods.
The method described is based on chemiluminescence-
emitting reaction between carbaryl and Ce(lV) idi&c
medium in the presence of rhodamine 6G as sersitize
The cerium(lV) concentration and the nature and
concentration of the acid present in the reaction
solution have a marked influence on the detector
response and were investigated in order to obtan t
maximun emission intensity. The results showed that
the optimum reagent concentrations were: 25 mM
Ce(lV) and 4 M HNQ. Various fluorescencent
reagents were employed as sensitizers and thetgesul
indicated that rhodamine 6G is the best sensitizére
present system. Other parameters were studiediar or
to establish optimum conditions for the measurement
A concentration of carbaryl versus chemilumineseenc
intensity calibration graph was obtained and the
proposed method was applied to the analysis of
carbaryl in soil and water samples.
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Field-based Supercritical
Fluid Extraction for organic
compounds monitoring at
industrially contaminated
sites

P. Rigou, S. Setford, S. Saini

Cranfield Center for Analytical Sciences, Cranfield
University, Silsoe, United Kingdom
e-mait p.rigou.1999@cranfield.ac.uk

Rapid, cost effective field based methods of
extraction and analysis are required to determime t
concentrations involved in sites contamination by
organic pollutants so that a risk assessment can N
made. Supercritical Fluid Extraction is a methodtth
utilises the solubilization power and the rapid shas
transfer characteristics of non-toxic supercritittaids
(SF). It requires far less time to achieve extmacand
uses only very small volumes of organic solvente Th
aim of the present work is to develop a field-baSe&
system for the recovery of organic contaminants|
(BTEX, PAHs) from soils and link this to
commercially available immunoassay test kits. A
simple, compact and robust SFE system has beg
constructed and was found to offer the same extract
efficiency as a well-established laboratory SFEeys
Extractions on dry and wet real world samples gave
similar recoveries to Soxhlet extractions with
recoveries efficiency >60%. After optimisation dfet
immunoassay test kit, extracts from real samplese we
analysed in 10% MeOH. Immunoassay analysis show
linear response when plotted against GC-MS respons
giving a good representation of samples contananati
The compact SFE device will be taken on a
contaminated site for extraction and analysis df. so
SFE extraction recoveries will be compared to seixhl
extraction and all extracts analysed by GC-MS for
validation of the immunoassay analysis.
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Comparison of the analysis of
16 PAHSs in water by HPLC
using LLE and SPE as sample
pre-treatment

A. Rodrigues , V. Vale Cardoso,
E. Rodrigues, M.J. Benoliel

Laboratério Central da EPAL, Lisboa, Portugal
e-mait alexrodr@epal.pt

Determination of polynuclear aromatic
hydrocarbons is very important in many laboratoaes
water quality control, due to their potential
carcinogenicity and widespread occurrence in the
environment. The Council Directive 98/78/EC states
that water intended for human consumption shall be
monitored on these parameters and meet the pafametr
values set out in Annex | (less than 0,10 mg/L tfar
sum of the concentrations of 4 PAHs and less than
0,010 mg/L for benzo[a]pyrene). The usual
methodology of such analysis is based on liquiditiq
extraction, followed by evaporation/concentratiord a
clean-up steps, and finally chromatographic analggi
HPLC with fluorescence and DAD detection. Solid
Phase extraction (SPE) is an alternative sample
preparation method for these compounds, in order to
reduce solvent usage and to simplify the procedure.
This technique has been applied to the analysik6of
PAHs: naphthalene, acenaphthylene, acenaphthene,
fluorene, phenanthrene, anthracene, fluoranthene,
pyrene, benzo[a]anthracene, chrysene,
benzo[b]fluoranthene, benzo[k]fluoranthene,
benzo[a]pyrene, dibenzo[a,h]anthracene,
benzo[ghilperylene and indeno[1,2,3-cd]pyrene in
aqueous solutions. In this study we describe the
validation of SPE-HPLC in the analysis of these
compounds: linearity, precision, quantification itisn
and recovery studies. The results obtained sudbast
this method can be an alternative to other sample
preparation methods (LLE) already used in thigfiel
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Strategy for the identification
of unknown persistent
bioaccumulating toxicants

(PBT)

K.-W. Schramm

GSF-National Research Center for Environment and
Health, Institute of Ecological Chemistry,
Neuherberg, Germany

e-mait schramm@gqsf.de

PBT are defined as “Organic substances that ar
persistent, bioaccumulating and possess toxig
characteristics likely to cause adverse human esmlt
environmental effects”. Procedures to identify
unknown PBT in the natural and technical environimen
are highly required. Therefore a first sample
pretreatment procedure was developed for this marpo
A simple pretreatment of lipophilic extracts with
acidified silica can serve as a first easily perfed
attempt to identify unknown PBT. The procedure
employed for the identification of unknown PBT
resulted —besides the information about dioxin like
toxicity- in some library matches which are depicte
for an environmental sample (soil) and samples of
technical origin (flue-gas, fly ash). Further
toxicological investigations of the pure compounds
found and characterized will identify those as PBT.
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Detection of phenol, salicylate
and BTEX by whole-cell
biosensors

H.H. Park®, S.M. Park?!, H.J. Shin ?

Department of Molecular Biology, Pusan National
University, Busan, Rep. of Korea

Environmental Engineering Major, Dongseo
University, Busan, Rep. of Korea

e-mait wklim@pusan.ac.kr

Whole-cell biosensors were developed to detect
environmentally toxic aromatic compounds such as
phenol, salicylate, and BTEX (benzene, toluene,
ethylbenzene, and xylene) compounds. Regulatory
protein (NahR, CapR and XylR) encoding genes and
their operating promoters were cloned by PCR from
Pseudomonas putida. Firefly luciferase (luc), R-
galactosidase (laczZ) and green fluorescence protein
(gfp) as reporter genes were used to construcinidiss
in which they are under the control of the regukato
protein genes and the promoters. To test their
usefulness, pure chemicals as well as polluted gesva
were assessed and the results were compared with
chemical and GC analysis. The whole-cell biosensors
even without any pretreatment of samples, were show
to be able to quantify accurately with minimum
detection limits of 0.5 puM, indicating that theseulel
be utilized in monitoring environmental pollutants.
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Identification of compounds
in the unresolved complex
mixture (UCM) of
hydrocarbons in biodegraded
crude oil

P.A. Sutton , A. Lewis, S.J. Rowland

Petroleum & Environmental Geochemistry Group,
University of Plymouth, Plymouth, United
Kingdom

e-mait pasutton@plymouth.ac.uk

Colloquially known as ‘humps', unresolved
complex mixtures (UCMs) of hydrocarbons present in
crude oils (obvious features of gas chromatograms o
biodegraded oils) are probably amongst the mos
complex mixtures on Earth. Specifically, the
monoaromatic UCM appears to be of particular
environmental relevance because it has beef
demonstrated to impair the feeding rate of mussel$
(Mytilus edulis). Knowledge of UCM composition
would therefore be crucial to an improved
understanding of the environmental fate and toyioft
oil components. We have used preparative open
column chromatography, high performance liquid
chromatography, and capillary gas chromatography (3
stationary phases) and obtained fractions from MUC
of hydrocarbons in which up to 50% of the compoundg
were resolved. Resulting fractions and monoaromatig
analogues synthesised in our laboratory were sudie
by GC-MS, GC-MS-MS, GCxGC and GC-ToF-MS. In
addition to this characterisation, we have estich#tat
the UCM comprises some 250,000 hydrocarbons.
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Biosensor for hips analysis

0.V. Yagodina , O.B. Karpova,
A.E. Khovanskikh

Sechenov Institute of Evolutionary Physiology &
Biochemistry, Russian Academy of Sciences,
St.Petersburg, Russia

e-mait olya@yagod.mail.iephb.ru

Biosensor is a powerful technique for the
ecological control, in particular for the measureise
of common pollutants. Potentiometric biosensor hmn t
base of immobilized in gelatin rat liver monoamine
oxidase (MAO) and gas-gap electrode for monoamine
and drug determinations have been designed in our
previous papers. In the present research this MAO
biosensor was used for the analysis of the hipsdRo
cinnamomea). The samples were from different
growing zones - nearby or far from motor road. Gas-
gap sensor on the base of glass disc pH-metric
electrode was used as the analytical detector én th
construction of biosensor. Ammonia, releasing dyrin
desamination of MAO substrates (serotonine, tyramin
benzylamine), changes detector potential. This ghan
became lower in the hips presence. The size of this
change depends on the quality of testing samphes, t
is on the hips pollutants. It was shown, that sanhgbs
act as the reversible MAO inhibitors, the inhibitor
effect of the more ecologically clean hips was two
times less than that of the hips from the motodroa
The calibration curves E=f(-Ig[l], i.e. potential
dependence of biosensor against the inhibitor Yhips
concentration, at the certain substrate conceaoirati
were plotted.
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Structural impact of organic
material on the sorption of
organic pollutants as revealed
by solid state *C NMR
spectroscopy

K. Abelmann !, S. Kleineidam 2,
H. Knicker !, P. Grathwohl 2,
|. Kégel-Knabner *

1. Lehrstuhl fir Bodenkunde, Department fur
Okologie Wissenschaftszentrum Weihenstephan,
Technische Universitat Miinchen, Freising-
Weihenstephan, Germany

2. University of Tibingen, Geological Institute,
Applied Geology Group, Tlubingen, Germany

e-mait abelmann@wzw.tum.de

The sorption behavior of hydrophobic organic
compounds (HOC) strongly depends on elementa]
composition and structure of soil organic matteo. T
minimize negative effects on the environment dethil
information about composition, structure and sorpti
parameter of organic sorbents is required. In $hisly
equilibrium sorption isothermes were measured using
different HOC for peat, natural and combusted coalg
and various top soils. The sorption data were aeay
by the solubility modified Freundlich sorption
isotherm, resulting in an increasing sorption cépac
from the natural to the thermally altered coalsgtHi
distribution coefficients were measured for soifbjch
have been under the influence of coal industry. The
distribution coefficients were normalized to thgamic
carbon content (KOC*values) and indicated
differences in the composition of the organic mater
(OM). The structure of the OM was characterized by
13C solid state NMR spectroscopy. The VACP/MAS
technique enabled a clear differentiation between
uninfluenced and contaminated soils by polarity and
fraction of aromatic carbon. A positive correlation
between KOC*values and the sample's aromaticity
was determined for the coals (including the Hisl®)so
but was not conserved for the contaminated soils, d
to the mixing behavior of different OM in terms of
sorption capacity.

Retention of three pesticides
by a lignocellulosic substrate.
Influence of metallic cations

M. Antoine , K. Flogeac, E- Guillon,
M. Aplincourt, J. Dumonceau
GRECI, Université de Reims Champagne-Ardenne,

Reims, France
e-mait marine.antoine@univ-reims.fr

Pesticides, which are usually the result of chemica
syntheses, are used to fight effectively againstaus
organisms. However, many studies have shown tleat th
contamination of surface waters is a consequence of
their intensive use. The aquatic environment isally
threatened by these toxic substances. Moreover,
groundwaters are also likely to be contaminatedhley
migration of the pesticides, which represents la fiis
the resources of drinking water. The different psses
that allow the transport of pesticides towardsatefor
ground waters are complex. The composition of soils
which contain minerals, organic matter, and metalli
cations, plays an important role. In order to ustierd
these processes, we have studied the retentidmes t
pesticides (isoproturon, dimetomorph, and amitrole)
widely used in the Champagne-Ardenne region. We
first studied the sorption of these chemical conmusu
on a lignocellulosic substrate, as lignin is onetlué
principal components of the soil organic mattereith
we carried out solution complexation studies betwee
pesticides and metallic cations, such as Fe(ll)(IK5
Mn(ll), and Cr(lll), which are naturally present soils
or industrial waste. The main goal of this work was
study the ternary system composed of pesticide,
organic matter, and metallic cation, in order tsess
the influence of the metal on the retention proaass
pesticides
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Photochemistry of some
sulfonylurea herbicides

S.A. Bufo !, L. Scrano %, M. D’Auria 2,
|. Cospito 2

1. Dipartimento di Produzione Vegetale, Universiita
Basilicata, Potenza, ltalia

2. Dipartimento di Chimica, Universita della
Basilicata, Potenza, Italia

e-mait bufo@unibas.it

The photochemical behaviour of triasulfuron, 1-[2-
(chloroethoxy)-phenylsulfonyl]-3-(4-methoxy-6-
methyl-1,3,5-triazin-2yl) urea and Thifensulfuron-
methyl 3-[3-(4-methoxy-6-methyl-1,3,5-triazin-
2ylyureidosulphonyl]  thiophene-2-carboxylate, in
acetonitrile anhydrous was studied. Photochemica]

reactions were carried out by using a high-pressurg

mercury arc and a solar simulator. Kinetic paransete
and quantum yields were determined. The photolysig
process in the organic solvent occurred with at firs
order kinetic reaction. The identification of

photoproducts was performed by mass spectrometry.

The photochemical reactions were also carried out i
the presence of either a singlet or a triplet ghenc
Substances used as inhibitors of the excited levgls
and S1 showed that photodegradation of both
herbicides begins from a triplet state T1. Mechani$

degradation was proposed. The main metabolite$

identified in acetonitrile were 2-chloroethoxybenee
for the Triasulfuron and a monosubstituted ureal
common for the Triasulfuron and for the Tifensutfiw
methyl.
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Photodegradation of pyrene
in solution

A. Boscher !, B. David %,
S. Guittonneau *, M. Sarakha?

1. LCME, Université de Savoie, Le Bourget du Lac,
France

2. LPMM, Université Blaise Pascal, Aubiere, France

e-mait Sylvie.Guittoneau@univ-savoie.fr

The effect of solvent on the rate and the mechanism
of photolysis of pyrene was investigated. Solutiofs
pyrene were irradiated using a high pressure mercur
lamp (254 nm, Pél = 15 W) and a simulated solar
irradiation using a xenon lamp (SUNTEST CPS+
apparatus, 290-800 nm, P = 765 W)nSolutions were
prepared in water, methanol, acetonitrile and
cyclohexane at 5 T0mol I and 2.5 18 mol I
Kinetic study shows that the photolysis rate ofemg
is dependent on the polarity of the solvent andhen
concentration of oxygen. Quantum yields of
photodegradation  of pyrene (calculated in
polychromatic light) increases with the increasehaf
polarity of the solvent indicating than the meclsami
involved in the photochemical reaction, is mairwic.
Moreover, oxygen was found to be an inhibitor of th
photodegradation of pyrene. This mechanism was
confirmed by flash photolysis experiments whichvgho
that radical cation (Py°+) is preferentially forméd
polar solvent (methanol, acetonitrile) whereasldtip
state (3Py) is the main excited state observed in
cyclohexane. On the other hand, both intermediates
(Py°+ and 3Py) are formed in the polar solvent when
oxygen is removed. According to these results, a
mechanism of photodegradation involving Py°+ va&a it
excited state and oxygen is proposed in solution.
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Photodegradation of pyrene
sorbed on mineral supports
and sediments

A. Boscher !, B. David %,
S. Guittonneau *, M. Sarakha?

1. LCME, Université de Savoie, Le Bourget du Lac,
France

2. LPMM, Université Blaise Pascal, Aubiére, France

e-mait Sylvie.Guittoneau@univ-savoie.fr

The study describes the photodegradation of pyren
sorbed on different mineral supports and on sedisnen
of Aiguebelette Lake (France). SiO CaCQ,
Montmorillonite, were chosen as model supports
because they are representative of the main coestg
of soils and sediments. Pyrene is a Polycyclic Aatien
Hydrocarbons (PAH) which is very persistent in the
environment due to its resistance to biological
degradation. The PAH was either mixed mechanically
with the support, or, introduced by the intermeeliat a
solution prepared in cyclohexane, at variable weigh
ratio (2 to 10 000 ppm). A thin layer of mineral
supports and sediments were irradiated by simulate
solar irradiation, using a xenon lamp in the SUNTES
CPS+ apparatus, with a 765 W/incident irradiance
between 290 and 800 nm. The kinetic of pyrene|
degradation show that the half-lives of the poliata
depend on the nature of the support, and on th
presence of water. The rates of pyrene
photodegradation appear to be correlated to thecdir
light reflectance (L.R) of the supports, a higher
degradation is observed with Si(k = 10.4.1¢ mol.L”
ts? L.R = 636) and CaC{than with Montmorillonite
(k =5.1.1¢ mol.L.s%, L.R = 186) and sediments
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Comparison of PAHs
contamination of pastures
located by various industrial
and vehicular emissions

sources

C. Crépineau, S. Lutz, C. Feidt
G. Rychen

Laboratoire Sciences Animales, INPL-INRA-UHP,
Vandoeuvre, France
e-mait cyril.feidt@ensaia.inpl-nancy.fr

To assess and compare pastures PAHs
contamination, grass and soil were sampled in June
along a distance of 500m from different sources: a
highway, a thermal power station, a compost station
and a petrochemical plant. Grass and soil have also
been sampled at a control site in a rural area dwoay
any identified contaminating sources. Total PAHs
concentrations in grass range from 43 to 177 ngig D
The highest concentrations are detected near the
compost station (177 ng/g DW) and the highway (100
ng/g DW) while at the control site, total PAHs
concentration is 25 ng/g DW. Total PAHs
concentrations in soil range from 1975 to 2543@ng/
DW. The highest values are detected in soil from th
petrochemical plant (9090 ng/g DW) and the highway
(25430 ng/g DW). These concentrations are
respectively 43 times and 118 times higher than the
concentrations detected in soil from the contrié.si
Although the PAHs concentration levels in soils are
different according to the sites, PAHs profilestlis
matrix are similar. In grass, no compounds with enor
than four cycles are detected at the control sidew
five and six cycles compounds are detected inhal t
other studied sites.
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Geochronology of organic
pollutants in riparian wetlands
of the Lippe river (Germany)

S. Heim, J. Schwarzbauer, R. Littke

Institute of Geology and Geochemistry of Petroleum
and Coal, Aachen University of Technology,
Aachen, Germany

e-mait heim@Iek.rwth-aachen.de

Persistent lipophilic organic pollutants such as
PAC’s, PCB’s and organochlorines tend to be addorbeg
to aquatic suspended matter and to be accumulated
sediments. Therefore aquatic particulate matteans
important sink for many classes of anthropogenic
contaminants. Furthermore sediments act as "mind g
the river" reflecting the historical development tbe
riverine contamination. During flood events parkite
matter is deposited on floodplains and riparian
wetlands. Thus these areas can act as ecologic
archives in case of undisturbed and periodical
sedimentation. The aim of our study was an extensi
and detailed geochemical analysis of organic peitst
in a dated core of a selected riparian wetlandngsi
this approach the temporal development of
anthropogenic emission into the river ecosystemitnd
catchment area can be traced by organic pollutenys
hexachlorobenzene, bis(chloropropyl)ethers, tributy
tin). This includes monitoring of increase, limitat or
termination of emission and correlation with pesaf
industrial production or domestic usage of organic
pollutants as well as prohibition of discharge or
application. Our results allowed an detailed insigto
the history of anthropogenic pollution for the Lép
river system for the period since 1940 with a diéora
of approx. 3 years.
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Binding interactions of
herbicide metabolites in an
aqueous system containing

DOM and clay minerals

M. Telscher, A. Schéffer,
A. Hollrigl-Rosta

Biology V - Environmental Chemistry, Aachen
University, Aachen, Germany
e-mait A.Hoellrigl-Rosta@bio5.rwth-aachen.de

A small-scale dialysis device was used to
investigate binding interactions of two triazine
herbicide metabolites in aqueous systems containing
dissolved organic matter (DOM) and a three-layay cl
mineral. In a first variant, aqueous solutions e$ethyl
terbuthylazine (DT) and hydroxydesethyl
terbuthylazine (HDT) were dialysed against an agaeo
solution of peat humic acids (HA). Moderate binding
interactions, as expressed by normalised comptaxati
coefficients K(DOC) were observed for both
compounds at neutral pH. Strongly increased K(DOC)
values at pH 3 for HDT were attributed to additiona
electrostatic interactions between DOM and the
protonated triazine compound. In a second varihet,
DOM solution was replaced by an aqueous suspension
of montmorillonite. Adsorption to the clay mineral
increased with decreasing pH for both compounds.
When HA was added to the montmorillonite
suspension, no significant changes were observed fo
binding coefficients of DT. However, for HDT at pH
3.6, interactions with the combined
montmorillonite/HA system were stronger than for
each sorbent alone. To investigate potential coithpet
effects, dialysis experiments were carried out in a
system of DOM solution versus montmorillonite
suspension. Neither for DT nor for HDT, the presenc
of HA had a diminishing effect on adsorption of the
compounds to montmorillonite.
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Biodegradation and bypass
flow of deicing chemicals in
calcareous gravel soils

P. Jaesche, K.U. Totsche,
I. Kbgel-Knabner

Lehrstuhl fir Bodenkunde, Technische Universitat
Munchen, Freising-Weihenstephan, Germany
e-mait jaesche@wzw.tum.de

The maintenance of airports and air traffic during
the cold season requires the application of deicing
chemicals. These fluids consist mainly of glycols,
formate or acetate. They contain various additlites
the toxic and persistent benzotriazole, a corrosiorn
inhibitor, at concentrations of several percensirgle
airport may use some thousand tons of deicing
chemicals per season, a considerable amount othwhig
is emitted to the environment. The fate of these]
chemicals in soils and their possible release ® th
groundwater is of concern at many airports worlawid
We studied the input, transport and degradatiothef
primary components of deicing chemicals at a major
European airport built on Pleistocene calcareoug
gravels. Soil column studies demonstrated a high
potential for biodegradation in the topsoil materia
confirming results from incubation experiments.
Limited or no degradation, though, nor sorption ever
observed in soil materials from deeper layers. driel
monitoring with lysimeters revealed transport into
greater depths especially during periods of intensi
deicing activity. Subsequent displacement or
degradation depend on the water balance as catroll
by precipitation and evaporation. Groundwater wells
showed acetate, a possible degradation produc
following a winter with an extremely high applicati
rate of deicing chemicals.
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Identification and verification
of new Tonalide
transformation products in
environmental samples

R. Kallenborn *, L.K. Sydnes ?,
S. Valdersnes ?

1. Norwegian Institute for Air Research Tromsg,
Norway

2. Institute for Organic Chemistry, University of
Bergen, Norway

e-mait roland.kallenborn@nilu.no

As a new tool for environmental assessments, a
combination of synthetic chemical and trace-anedyti
methods has been applied in order to investigage th
presence of potential transformation products of
Tonalide® a major synthetic musk compound (AHTN:
1-(5,6,7,8-tetrahydro-3,5,5,6,8,8-hexamethyl-2-
naphthalenyl)-ethanone) used as artificial frageaimc
various commercial perfume and hygenic products on
the Eurpean market. Technical Tonalide® was used as
parent compound fo various transformation reactions
under controlled laboratory conditions. These cloeimi
reactions delivered cristalline products wich wesed
for subsequent qualitative analyses in environnienta
samples. All laboratory experiments were perfornmed
methanol under atmospheric conditions. Two main
transformation products (5,6,7,8-tetrahydro-3-deety
5,5,7,8,8-pentamethyl-2-naphthalenyl-carbaldehyde
and (5,6,7,8-tetrahydro-3-ethyl-5,5,7,8,8-pentaryleth
2-naphthalenyl)-methanol) as well as 3 minor oxafat
products (5,6,7,8-tetrahydro-3,5,5,6,8,8-hexame2hyl
naphtalenyl)-methanol, 5,6,7,8-tetrahydro-3,5,5%,8
hexamethyl-2-naphtalenyl-carbaldehyde and 5,6,7,8-
tetrahydro-methyl-3,5,5,6,8,8-hexamethyl-2-
maphthalenyl-carboxylate) were synthesised, isdlate
and identified in three human breast milk samplah w
7-24 pglg wet weight as well as in marine fishefil:
one saithe, one Thornback ray filet and two Haddock
filet samples in concentrations between 8 and 18§ pg
wet weight).
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Degradation of monolinuron
in water: comparison of
oxidative and photolytic

processes

S. Nélieu, X. Li, L. Kerhoas

INRA, Versalilles, France
e-mait nelieu@versailles.inra.fr

The massive and prolonged use of pesticides in
agriculture may cause their frequent occurrence in
natural water. Phenylureas are commonly applied fo
weed control, acting as herbicides through inlobitof
the photosynthesis. They may damage non-targe
aquatic primary producers such as phytoplankton
periphyton and macrophytes and thus alter thg
ecosystem equilibrium. In general, the consequeates
a contamination are dependant of the communitieg
sensitivity and of the potential eco-toxicity and
bioavailability of chemicals, considering both théial
compound and the by-products issuing from
transformations. In aquatic ecosystem, the compsund
may be degraded by biotic or abiotic processes.eSom
of the phenylurea by-products are known to present
phytotoxicity equivalent or even superior to théiah
pesticide one [1]. The present study is focusedhen
degradation of monolinuron by the main abiotic
processes, i.e. oxidation and photolysis. The aiitiés
in degradation pathways will be underlined, compgri
reactions performed under photosensibilised and
oxidative conditions. The involvement of radicalar
mechanism will be evaluated through the presence g
initiators or scavengers. The probability of such
reactions in the environment will be discussed. [1]
Tixier C., Bogaerts P., Sancelme M., Bonnefoy F.,
Twagilimana L., Cuer A., Bohatier J., Veschambre H.
Pest. Manag. Sci. 56 (2000) 455-462.
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Assesment of the occurrence
of glyphosate and AMPA in
Austrian rivers and

groundwaters

M. Pfeffer !, K. Kress 2

1. Federal Office and Research Centre for Forests,
Vienna, Austria

2. Austrian Agency for Health and Food Safety,
Vienna, Austria

e-mait michael.pfeffer@fbva.bmif.gv.at

The herbicide Glyphosate is the world biggest
selling and fastest growing agrochemical by far.
Glyphosate is used as an agriculture herbicideiand
non-agricultural areas, such as in home and garden,
industrial, railroad and rights of way situations.
2001/2002 37 river monitoring sites and 161
monitoring sites in groundwaters within the Augtrai
Water Quality Monitoring Network were monitored
The water samples were transported in PP-bottles
within 24 hours after sampling in a cooling boxthe
laboratory where the samples were analysed based on
the DIN 38407-22 method. In two rivers Glyphosate
concentration permanent exceeds the 0,1 pg/l lavel.
in further 10 rivers Glyphosate was found in
concentrations higher than 0,02 pg/l. AMPA was fbun
in 26 rivers >0,02 pg/l and in 12 Rivers the AMPA
concentration was permanent higher than 0,1 pdgf wi
a maximum of 3,39 ug/l. The Glyphosate findings do
not correlate with the corresponding AMPA values.
The AMPA concentration were found to be 5 to 27
times higher. The high AMPA concentrations
correlates with waste water treatment effluent Wwhic
may contain AMPA as a metabolite of
aminopolyphosphonates. In the analysed groundwater
samples from 161 sites only at two sites AMPA was
determined permanent higher than 0,1ug/l. Glypleosat
never exceed 0,1 pg/l. In a laboratory experimeat w
investigated the degradation of Aminopoly-
phosphonates as a source of AMPA and Glyphosate in
surface waters.
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Persistent organic pollutants
(POPs) in sediments of
reservoir lakes in the Ruhr

Valley

A.C. Regier, H. Kamp, L. Schwark

Institut of Geology, University of Cologne, Cologne
Germany
e-mail annette.regier@uni-koeln.de

The Ruhr Valley, NW-Germany, is one of the
biggest industrialised areas in Europe. For cessuiti
has been famous for coal mining, metal processing
industry and the corresponding environmental
pollution. However, during the last decades emissio
have been decreasing. Sediments act as sinks f
hydrophobic organic contaminants and can be seen 4
archives of historic pollution. Dated sedimentsnir@
reservoir lakes along the Ruhr River have beer
analysed. Persistent organic pollutants (POPs
belonging to various compound classes, including
PCBs and PAHSs, have been detected. Historical $rend
of PCB loading show higher levels between 1950 and
1990 with a maximum around 1970. PCB congener
analysis reveals that penta-
biphenyls are present throughout the cores. Sedémen
accumulated around peak concentrations are dondinatg
by the tri- and tetrachlorinated biphenyls, whiate a
main constituents of hydraulic fluids often usedoal
mining. PAHSs in the reservoir sediments originaiterf
combustion sources as well as uncombusted foss
fuels. The maximum of PAH contamination dates back
to 1955. After 1960 concentrations decrease rapidly|
PAH source apportionment by alkyl homologe
distributions reveals a domination of alkylated PAH
over parent compounds from the mid 50s to the mid
80s suggesting predominantly fossil fuel input.
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Development of a hyphenated
technigue suitable for the
monitoring of trace level
VOCs in hyperbaric diving
environments

D.P. Rosser, A. L. Marr

Chemistry Department, Aberdeen University,
Aberdeen, Scotland
e-mait d.p.rosser@abdn.ac.uk

Divers working on the sea bottom in the North Sea
(200 m) work under a high pressure (10 bar) ang liv
for 3 — 4 weeks in pressure chambers - hyperbaric
chambers - between working shifts. It is therefore
necessary, to minimise exposure burdens, to etisate
the atmosphere is very clean, which calls for
contaminant monitoring. The problems are (i) the
compounds which may be detected will not be known
in advance, (ii) the concentrations are expectetieto
very low, and (iii) the samples must be taken by
unqualified personnel and transported ashore. Betai
will be presented of the solid adsorbent
preconcentration approach, using Tenax TA, cougded
thermal desorption GC-MS for analysis. Generatibn o
standard atmospheres for calibration and comparison
against a CRM have enabled the method to be
validated. Sources of error associated with stoiage
sample cylinders have been investigated, suggesting
that only electropolished stainless cylinders are
suitable.
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Transformation and binding
of TNT in soil

G.K. Vasilyeva *, J.-M. Bollag 2

1. Institute of Physicochemical and Biological
Problems in Soil Science, RAS, Pushchino,
Moscow Region, Russia

2. Laboratory of Soil Biochemistry, The Pennsyhaani
State University, University Park, USA

e-mait gvas@issp.serpukhov.su

TNT is one of priority soil pollutants in many
developed countries. The objectives of this studs w
to elucidate mechanisms of TNT transformation iih so
during soil self decontamination or bioremediatidhe
experiments were carried out witfC-TNT introduced
to different soils from USA and Russia. Some soil
samples were amended with charcoal and planted wit
corn, what sharply accelerated soil decontamination
The phyto- and microbial toxicity of the amendedsso
was reduced tremendously. It was indicated tha
different intermediate oxidation and reductidfC-
products were accumulated, and their accumulation
was accelerated
Formation of -NO=N- and -CH=N- bonds in soil has
been previously demonstrated through NMR
spectroscopy in experiments with®Ni3] TNT. The
suggested mechanism of TNT transformation and
binding in soil includes simultaneous formation of
hyrdoxylamino and amino-derivatives as well as
alcohol, aldehyd-derivatives and probably benzyl-
radicals. These intermediates interact with eadterot
and with the active groups of soil humic acids athw
oxidation groups on the surface of charcoal micro-
pores. It results in formation of stable polymediznd
bound products of TNT in soil which are not toxac t
soil biota and plants. Thus, the potential usehafrcoal
for soil bioremediation has been demonstrated.
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Aqueous phototransformation
of two carbamate pesticides:
ethiofencarb and oxamyl

C. Zamy, P. Mazellier, B. Legube

Laboratory of Water and Environmental Chemistry,
Poitiers, France
e-mait cecile.zamy@esip.univ-poitiers.fr

Carbamate pesticides are widely used for the crop
protection. In the past, the utilisation of carb&ma
compounds was favoured over the prohibited
organochlorine pesticides because they offer the
advantage of being easily degraded in the envirotme
However, it's well recognised nowadays that the
degradation products may be more toxic and more
stable than the parent compound. Furthermore the ne
European drinking water directive 98/33/CEE fixbs t
limit concentration at 0,1 pg/L for the metabolitétss
therefore necessary to elucidate the mechanisrheof t
transformation processes such as the photodegvadati
in order to assess the level of contamination & th
water. The aim of our study is to determine theekas
of phototransformation of two currently used
carbamates (ethiofencarb and oxamyl) and to identif
the main by-products. The experiments were carried
out in purified water and in natural river wateorfr
Martinique (a French West Indies Island). The
irradiation has been performed either with
monochromatic lamp (254 nm) or polychromatic lamp
starting at > 280 nm. Analyses by GC/MS and LC/MS
allow the attribution of structure for different
degradation products. The kinetics and degradation
pathways will be presented during the conference.
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Determination of Cr, Cu and
Ni in potable, surface and
groundwaters using
simultaneous multielement
Electrothermal Atomic
Absorption Spectrometry

M.P. Costa, J.A. Silva, S. Lopes,
A. Miranda, J.M. Paiva, E. Rodrigues,
M.J. Benoliel

Laboratorio Central da EPAL / EPAL, Lisboa, Portuga
e-mait mpcosta@epal.pt

The European Directive 98/83/EC states that wate
laboratories should monitored several metals irlpet
waters. Analysis of metals are usually done, in oun
laboratory, by Single Element Electrothermal Atomic
Absorption. A Multi Element method can improve the
speed of the analysis, reducing costs. This metvesl
developed for Cr, Cu and Ni in potable, surface and
groundwaters. Samples and standards were aciddied
0.5% in nitric acid and two chemical modifiers were
used (Palladium nitrate 2000 ppm in citric acid 2#6!
magnesium nitrate 1000 ppm). A Perkin Elmer SIMAA
6000 Spectrometer, equipped with transversely deate|
graphite atomizer, was used for measurements. Th
working ranges established were 2 to 10 mg/L fahea
metal. The detection limits obtained (0.5, 0.3 amdl
mg/L for Cr, Cu and Ni) were lower than those
required by European Directive 98/83/CE (5.0, 208 a
2.0 mg/L for Cr, Cu and Ni). The results of the
recovery tests were in the 89-110 % interval. @edi
reference materials gave results in good agreewiémt
the recommended values. The performances of bot|
methods are statistically equivalent. Therefore,
Multielement analysis also provides accurate and
precise results for these type of samples.
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A remote access water
sampler for lakes

N. Donald, B. Rippey,
R.W. Douglas

University of Ulster, Coleraine, Northern Ireland
e-mait NM.Donald@uilster.ac.uk

It is desirable to collect water samples in lakes a
short time intervals (roughly daily) when investigg
certain processes, for example, particle setthmigd-
generated resuspension of sediment, the effecigbf h
river discharge, release of chemicals from sediraadt
the growth and collapse of a phytoplankton popatati
A remote access water sampler (RAS), developed by
McLane Research Laboratories for use in the ocean,
has been modified.for lakes. The main modification
was a reduction in weight from 120 to 55 kg in dine
equipment was deployed on four occasions to take
daily samples for between 8 and 14 days. Daily grab
samples were also collected and the concentration o
total phosphorus, Zn, Cd, Cu, Pb, suspended safids
chlorophyll a determined in all samples. A compauis
of the concentration in the RAS with that in thelgr
samples allowed the faithfulness of the RAS to be
assessed. There was no difference between the
concentration in the RAS and in the grab samplety O
on one occasion was the chlorophyll a and suspended
solids concentration lower in the RAS. These rssult
support use of the RAS for studies of the behavafur
solids and chemicals in lakes.
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Intercomparison of methods
used to study the chemical
speciation of heavy metals in
naturals waters

D. Fangueiro *, E. Santos *,
H. Carapuca®, A. Duarte !,

A. Bermond ?

1. Department of Chemistry, University of Aveiro,
Aveiro, Portugal

2. Laboratoire de Chimie Analytique, Institut Natal
Agronomique Paris-Grignon, Paris, France

e-mait dfanqueiro@dg.ua.pt

It is now widely accepted that the free metal isn i
the fraction of trace metals that cause the mos
important biological effects. Consequently, speciat
studies are generally used to estimate their tgyxici
Most of the techniques used are based or
measurements after equilibrium has been reache
between an added ligand or adsorption site with thg
natural complexing ligands and metal ions in the
sample. Other techniques determine the respectiv|
labile metal fraction relying on the kinetic statyilof
the non-labile fraction. The speciation of®and PB*
in a sample of water from the "Ria de Aveiro"
(Portugal), has been determined with techniques o
both categories using the following 5 analytical
methods: 1) Anodic Stripping Voltametry (ASV) with
hanging mercury drop electrode and with mercum fil
electrode; 2) Cathodic Stripping Voltametry using
oxine as competitive ligand; 3) Solid Phase Exioact
(SPE) using a chelating resin (Chelex 100) and 4
cation-exchange resin (Amberlite CG-50). The rasult
obtained for the 5 methods have been compared. Th
respective labile metal fractions are different éach
methods except for ASV with mercury film electrode
and the resin Amberlite CG-50 which led to similar
results.

Poster: TEam-3

jon

1

[©)

Small continuous monitoring
network for nitrate
determination in groundwater

N. Guigues , S. Roy, J.-C Foucher,
F. Lenain

BRGM, Orléans, France
e-mait n.guigues@brgm.fr

The objective of this study was to estimate the
temporal variability of nitrate in groundwater witha
small hydrological catchment contaminated during th
last decades by intensive agricultural practisésed
different sites were selected to conduct the erpent,
providing simultaneous measurements of nitrate
concentration in groundwater. For that purpose,
multiparameter probes designed by the BRGM for
unattended, long-term, continuous in-situ monitgrarf
freshwater were used. The probes can measure
simultaneously a full range of parameters including
temperature, conductivity, dissolved oxygen, pH and
up to two chemical species (ion selective electfrode
Some previous studies showed that temperaturegls w
as ionic strength and chemical species such as
bicarbonate, natural organic matter and suspended
matter can severely interfere on the determinatibn
the nitrate content in surface and groundwaterguaim
ion selective electrode. Thus, the nitrate ISE was
calibrated using the known amount added method firs
in the laboratory at various temperatures and skcon
every 3-4 weeks in the field. Moreover water sample
were frequently collected for analysis in the latiory,
by means of lon Chromatography, in order to evaluat
the degree of accuracy and the quality of the data
measured by the probes.
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Commercial silicone plates
for organotins passive
sampling in sea water

E. Jover, J. Jiménez, J.M. Bayona

Environmental Chemistry Department, I.1.Q.A.B.-
C.S.I.C., Barcelona, Spain
e-mait ejcgam@iigab.csic.es

Since 1940s, mono and dialkyl tins are used as
polymer stabilisers as for example in PVC. Alsccsin
the late 1950s trialkyl organotins (tributyltin (TBand
triphenyltin (TPT)) have been used as biocides in
applications such as antifouling paints or pesgisid
Even if TBT-based antifouling paints have been leginn
for boats less than 25 m length by the EuropeamiJni
in 1989, they still occur in the aquatic environmen
Due to their persistence and toxicity these comgsun
and their metabolites are of major concern and ar
included in the EU priority contaminants and theAEP
candidate contaminant list. Passive sampling ptesern
several advantages in front of traditional sampling
methods. This technique permits time integration,
improvement of the detection limits and finally the
estimation of the bioavailability of the studied
contaminants. In this work, an inexpensive passive
sampler based on commercial silicone plates wa
studied in order to check its suitability for
environmental monitoring. The behaviour of TBT, TPT
and their metabolites (DBT, MBT, DPT and MPT) was
observed controlling parameters as contaminan
concentration, silicone plate size, water tempeeatu
and exposition time. Distribution coefficients were
calculated as a first step for field in situ measwent.
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Development of a colorimetric
method for arsenate
determination, application to
arsenite oxidation by different
common reagents

V. Lenoble , J.-C. Ballinger,
V. Deluchat, B. Serpaud

Laboratoire des Sciences de I'Eau et de
I'Environnement, Faculté des Sciences, Limoges,
France

e-mait veronigue.lenoble@netcourrier.com

Based on arsenate and phosphate similar properties,
a colorimetric method using the formation of an
arsenomolybdate complex was developed. The
influence of complex formation time, daylight,
temperature and competitive anions (silicate and
sulphate) upon complex formation was determined.
Optimal complex formation was reached in 1 hour at
20°C and was slightly favoured when developed at
daylight. The formation rate decreased with dedingas
reaction temperature and no influence of any of the
competitive anions tested (at the given concewinaji
was pointed out. The detection limit of this metiveas
20 pg As(V)/L. Through arsenate determination, this
colorimetric method allowed to compare arsenite
oxidation efficiency of five oxidants commonly used
H,0, and MnQ(s) were not considered as effective
oxidants as a high excess was necessary to ensure
As(lll) oxidation. NaOCI and KMn@Qwere promising
oxidants as they allowed complete arsenite oxidatio
with a small excess for NaOCl or less than the
stoichiometric rate in the case of KMpQreCk was
the most effective oxidant among the reagents deste
here. This simple, fast and sensitive arsenic
determination method is suitable for field analysis
specially for waters containing low levels of phioafe
and organic matter
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A new method of simulating
nitrate transport in diffuse
pollution

S. Liu, P. Tucker, M. Mansell,
A. Hursthouse

University of Paisley, Paisley, United Kingdom
e-mait liu-chO@paisley.ac.uk

Non-point source pollution is in focus in many
countries today to fight increasing eutrophication
problems. Nitrate transport is a crucial part ie ¥hole
process of nitrate fate. Previous methods for sitimg
the nitrate transport process usually involved isglv
the complex advection-dispersion equations. A new
alternative method, nitrograph method, is introdlire
this paper. Different from the previous methods th
nitrograph method utilises the distribution of ate
concentration with cumulative drainage to achidwe t
aim of simulating nitrate concentration at the omitp
point. A nitrograph is defined as the distributioh
nitrate concentration with cumulative drainage fee t
output point, which also can be considered to lee th
probability density function of the amount of drage
required by nitrate in the transport process froput
point to output point. A gamma function with two
parameters is adopted to simulate this distribution
Compared with previous methods, this method is|
simpler and needs less parameters. Experiments
monitoring nitrate leaching process have been
undertaken at laboratory column scale and larget pil
scale to validate this method. Examples of appboat
of the methods at those scales, and their scalto up
river catchments are given. Results are preseried f
the White Cart catchment in Glasgow, United
Kingdom. The adaptability of the method to scale-up
and the sensitivity of parameters to scale arécaliy
discussed.
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Metals distribution obtained
by gel probes through the
sediment/water interface in a
Mediterranean Lagoon

E. Metzger?!, D. Jézéquel *,
B. Muresan *, C.A. Simonucci 1,
E. Viollier !, G. Sarazin?, F. Prévot ,

M. Pépe’, D. Lavergne *, J.J. Bourrand 2

1. Laboratoire de Géochimie des Eaux, Université
Denis Diderot, IPGP, Paris, France

2. Laboratoire des Isotopes Stables, UniversitéDen
Diderot, IPGP, Paris, France

e-mail metzger@ipgp.jussieu.fr

Thau lagoon (France) is characterized by intensive
shellfish farming causing elevated sedimentation of
particulate organic carbon and subsequent intensive
biodegradation. In order to depict biogeochemical
processes involving trace metals on a millimetelesc
samples were collected with dialysers and gel @ atie
the sediment-water interface. We prevent spatial
heterogeneity problems using a DET/DGT combination
adapted from Davison's DET device. We assume that i
we put DET and DGT back to back on the same device
in the sediment, the two front membranes will be in
contact with the same environment. In order to khec
on calculated concentrations for metal element$ wit
DGT's method, we analyse Fe and Mn on both gel
supports. DET results show that, within the ten top
centimeters of sediment, Sr, Ca, Mg and Na
concentrations reach sea water values. This leads t
infer that DET data are robust and show that these
species are conservative in this zone. Fe and Bultee
exhibit profiles with similar pattern on both fackst
with different concentrations values. Our work skow
that DGT method can be efficiently calibrated with
back to back DET data.
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Complexing gel integrated
microelectrode arrays for
direct detection of free metal
ion concentrations in natural

waters

S. Noél, M. Tercier-Waeber, L. Lin,
J. Buffle

CABE, Dept. of Inorganic and Analytical Chemistry,
University of Geneva-Switzerland
e-mait Stephane.Noel@cabe.unige.ch

Measurements of relevant fractions of trace metalg
in natural waters are essential to improve our
understanding of their behavior and long-term inmipac
Free metal ions is of particular interest sinces¢he
species are related to biological uptake. There ig
however actually no analytical technique which o
their direct detection in complex media. Therefare
novel Complexing Gel Integrated Microelectrode
(CGIME) for specific monitoring of free metal ions
natural waters has been developed. It is based®n t
Gel Integrated Microelectrode (GIME) and the
Diffusion Gradients in Thin-flms (DGT) principles.
The surface of an Ir-based microelectrode array ig
covered with a 4 mm thin Microchelex chelating mesi
which in turn is covered with a 300 mm thick agaros
gel. The Hg layers are electrochemically deposited
reoxidized through both layers. During equilibratio
with the test water, metals accumulate on the
Microchelex resin in proportion to the free metah i
concentrations. After equilibration, the sampleuioh
is replaced by an acidified electrolyte solutiorheT
metals accumulated are released by the acid, an
immediately measured by the voltammetric
microsensor. Laboratory optimization of the key
analytical conditions and on-field applications sea
water will be shown.
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Speciation of copper and zinc
in natural river water:
comparison between diffusive
gradients in thin films (DGT)
and voltammetric

measurements

N. Odzak, S. Meylan, L. Sigg

Swiss Federal Institute for Environmental Scienog a
Technology (EAWAG) Duebendorf, Switzerland
e-mait odzak@eawag.ch

The results showed strong linear positive
correlation between DGT and ICP-MS measurements
(total dissolved) regardless the concentrations of
organic complexing ligand (NTA) for both metals.
Regardless the concentration of NTA and total Ga, t
DGT measured around 30 % of total dissolved Cu. The
concentrations of free Cu ions measured by CLE/CSV
were around 10-8-10-7 % of total metal concentratio
for the solutions with no added NTA, and around410-
% for the aqueous solutions with spiked NTA at
somewhat lower pH. DGT measured around 10 % of
total Zn concentration, regardless the concentrabio
organic ligand (NTA). The free Zn ions measured by
CLE/ASV were around 2 % of total metal
concentration measured by ICP-MS and the ratio was
decreasing with increasing Zn concentration. The
results clearly show that iminodiacetic acid as a
functional group (part of an ion-exchange resinl€&e
100, used as a binding agent in DGT) competes
effectively with NTA ligand for metal (Cu and Zn)
ions.
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Heavy metal analysis in soil at
contaminated sites

G. Petruzzelli %, L. Leita 2

1. Institute of Soil Chemistry, CNR, Pisa, Italy

2. lstituto Sperimentale Nutrizione Piante, MIRAF,
Gorizia, Italy

e-mait petruzzelli@ict.pi.cnr.it

The establishment of soil quality standard represen
a target for which scientist and authorities shaitd.
In the characterisation of soil quality at contaatéd
sites, ltalian legislation specify the limits foedvy
metals, according to the final destination of tlie s
after remediation (residential or industrial). Thewils
which have been drastically disturbed, often filleith
alien materials, have developed peculiar charatiesi
which are recognised as being different from
agricultural or natural soils Heavy metal analysishe
only soil fraction less than 2mm, which is gengrall
used for the analysis of agricultural soil can fbenost
cases misleading. The proposed method consider th
heavy metals sorb to clay, silt, and organic phagic
Most of these particles tend to adhere to the tasged
and gravel which often represent more than 50% of 3
soil at contaminated site. The procedure consist 0
sieving soil in three fractions (F1>2cm, F2>2mm,
F3<2mm) to separate the small particles from thgelia
by breaking adhesive bonds. Determine the relativg
percent weight (A1, A2, A3) of the three fractioasd
analyse the subdivided material separately to ohdai
thorough understanding of soil contamination by the|
final concentration expressed as C = (CF1.Al) +(CF2
A2) + (CF3.A3)
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Experimental study of
uranium transport at the
marine sediment water
interface

C.A. Simonucci ', E. Viollier %,
P. Anschutz 2, G. Chaillou ?, M. Evrard %,
D. Lavergne *, M. Pépe!, G. Meyer?®

1. Laboratoire de Géochimie des Eaux, Université
Denis Diderot, Paris, France

2. Département de Géologie et Océanographie,
Université de Bordeaux, France

3. Laboratoire Pierre Sue, CEA, Saclay, France

e-mait simonucc@ipgp.jussieu.fr

Even if extensive lab and fieldwork has been done
to determine geo- or biogeochemical reactions that
precipitate uranium ore, dominant pathways of unamni
accumulation in anoxic marine sediments remaineto b
demonstrated. In this work, we utilize bioreacttws
validate possible mechanisms and extract kinetic
information that applies to in situ conditions. The
bioreactors experiments are run in N2 Flushed glove
box. Coastal seawater spiked with uranium (4 tithes
natural background) is injected through the reactor
during 24 hours. We injected a second solutiorr dlfte
first 24 hours, when steady state is reached. This
second solution is spiked with bromides associated
with a microbial inhibitor. Bromide is used as ackr
of dispersion (D). The presence of chemical gradien
within the reactor implies the utilization of a nerical
1-D model [AQUAQIM 2.0 : Reichert, 1998] to
separate transport from reaction effects and finall
calculate a dispersion coefficient (D) and extract
kinetic parameters. We observe that uranium isp&edp
in anoxic marine sediments (cores from Bay of Biyca
during our bioreactor experiment, because
concentration of uranium decreases drastically filoen
injection concentration level to almost zero ineavf
hours.
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Multi Physical-Chemical
Profiler for real-time
continuous in situ monitoring
of specific fractions of trace
metals and master variables

M. Tercier-Waeber *,
F. Confalonieri %, G. Riccardi ?,
A. Sina?, F. Graziottin 2, J. Buffle *

1. CABE, Dept. of Inorganic and Analytical
Chemistry, University of Geneva, Switzerland

2. Idronaut Srl, Brugherio (Ml), Italy

e-mait Marie-Louise.Tercier@cabe.unige.ch

Novel analytical tools allowing real-time
monitoring as well as detailed temporal and spatia
evolution of the distribution of specific metal spEs
and master variables is of prime interest to bette
understand the role and the fate of trace metals i
coastal aquatic ecosystem. State of the art in th
development of a Multi Physical-Chemical Profiler
(MPCP) will be presented. It has been developed tg
allow simultaneous in situ, autonomous monitorifig
three specific fractions of Cu(ll), Pb(ll), Cd(ll)and
Zn(ll): i) free metal ions concentrations which is
known to be related to biological uptake, ii) the
dynamic Me species which are potentially availdbte
organisms, iii) the particulate and colloidal spsci
(total extractable Me concentration minus dynamic
fractions) which play important role in transport
properties and residence time, as well as mastg

variables (pressure, temperature, pH, oxygen
conductivity, salinity, redox E and chlorophyll alt is
based on unique gel integrated voltammetric

microsensors, a submersible probe with threg
independent measuring channels, a submersible flow
injection system, integrated conventional
physical/chemical sensors. The characteristicshef t
microsensors and main components of the probebwill
summarized. Its environmental utility will be illwated
with examples of laboratory characterization and
preliminary in situ application.
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Capabilities of PLM devices
for speciation and detection
of trace metals in waters

L. Tomaszewski , Z. Zhang, P. Salain,
N. Parthasarathy, J. Buffle

Université de Geneve, Geneve, Switzerland
e-mait Laure.Tomaszewski@cabe.unige.ch

In natural aquatic systems, trace metals are
distributed in various chemical forms playing sfieci
environmental roles. However, many trace analysis
methods have no inherent speciation capabilities
whereas the assessment of health hazards, tozictty
bioavailabilty is based on levels of specific cheshi
forms rather than on total concentration levelse Th
emerging Permeation Liquid Membrane (PLM)
technique based on liquid-liquid extraction seembég
promising for speciation studies and offers the
following advantages: i) the analyte detection is
separated from the sample matrix; ii) the metatigse
is enriched providing the ratio between strip aodrse
volumes is smaller than unity; iii) under approfgia
conditions, PLM can concentrate selectively the
different metal fractions. The versatility of the
technique allows to implement different types of
supported liquid membranes in particular flat steaet
hollow-fibre supports. Both these types of devieweh
demonstrated the ability to preconcentrate selelgtiv
and efficiently Cu and Pb ions owing to the selexti
metal carrier didecyl-1,10-diazal8crown6 and lauric
acid dissolved in the organic solvent constitutthg
liquid membrane. The speciation capabilities ofhsuc
devices will be shown by studying the metal flux
variationsversus concentration ratio [M]/[L] where L is
a metal ligand such as sulfosalicylic acid and dhsas
Cu(ll). Application of in-situ preconcentration féree
metal ion determination in natural water will besal
presented.
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Characterization of the labile
complexes measured with
DGT by means of numerical
modelling

M.-H. Tusseau-Vuillemin , R. Gilbin

Cemagref, Antony, France
e-mait marie-helene.tusseau@cemagref.fr

The Diffusion Gradient in Thin films technique
(DGT) recently emerged as a convenient way oftin si
exploring the speciation of trace metals. The devc
composed of a layer of hydrogel backed by a binding
layer (Chelex 100). Once deployed, the device
sequesters metal ions on the binding resin, crgatin
diffusion gradient between the bulk solution ané th
inside. This gradient induces a constant diffudiar,
which characteristics are directly related to thggics
of the gel and the concentration of labile metathia
solution. The formal modeling of the fate of thetahe
species within a DGT during an experimental
deployment is presented. It allows to clarify the
relations between the flux of metal accumulatedhen
resin and both its speciation in the bulk solutom its
physico-chemical characteristics. Several simutatio
are compared with experimental data obtained with
inorganic and organic copper-complexes. The madel i
able to predict that the thicker the gel, the matgle
the complex appears, and that the slower the diffus
of the metal-ligand complex in the gel, the lessléait
appears, although spending a longer time within the
diffusion gel. Those predictions are experimentally
validated
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FTIR characterization and
monitoring of the organic part
of mercury polluted soil

M.C. Terkhi®, A. Addou *,
A. Semmoud ?, J.L. Brisset 3

1. Laboratoire STEVA, Mostaganem, Algeria
2. Laboratoire LASIR, Lille 1, France

3. Laboratoire LEICA, Rouen, France

e -mait ahmed_addou@yahoo.fr

FTIR spectrometry is used to investigate
environment-linked problems and pollution diagnosti
Metals complexation by humid acid, a significant
compounds of the organic part of soil, leads to
observable structural changes on the infrared spect
These biopolymers might be utilized as indirect
pollution indicators. Humid acid is a macromolecule
consisting of several aromatic rings containing
carboxylic and phenolic functional groups, capadfie
interaction with heavy metals, such as cadmium and
mercury. In addition to FTIR spectroscopy, we have
confirmed the humic acid-heavy metal interaction
through acidity titration and by flame atomic
absorption spectroscopy (FAAS). The spectra show
that the typical band of the COOH function at 1¢h%

! decreases with the increase in mercury conceorrati
The peak is only a weak shoulder for a mercury
concentration of 4 g/l we could follow easily the
COOH band intensity decrease. This shows the
carboxylic sites occupation as and when the mercury
concentration increases until the entire band
disappearing. This indicates an important humidl aci
sites occupation by mercuric ions. The band of the
resulting salt is noticeable at n(COO-) asym = 1685

! These results are corroborated by flame atomic
absorption spectrometry.
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Study of contamination of
groundwater in the
Mostaganem city plateau

(West Algeria)

A. Addou !, N. Guermoud ?,
B. Ouddane ?

1. Laboratoire des Sciences et Techniques de
I'Environnement et de la Valorisation, Université
de Mostaganem, Algeria

2. Laboratoire de Chimie Marine et Analytique,
Universite des Sciences et Technologie, Lillel,
France

e-mait ahmed_addou@yahoo.fr

Aiming at determining the groundwaters
contamination in the Mostaganem city plateau (Wes
Algeria), we have analyzed 90 water points throtgh
whole area. The results found show a chemica
degradation of the waters quality, particularly tive
South and the Southwest of the plateau. The nitrate
content in the ground water is relatively high, doey
the allowable limit of 100 mg:L The results show that
69% of the analyzed water points present a nitrate
concentration higher than 50 mg/L of which 15.5%
have a concentration higher than 100 mg/L. On thg
other hand, the nitrite concentration is highemtal
mg.L? in only 6% of the investigated sites. 8.3% of the
points have a phosphate concentration higher than 0
mg.L? but only 1.2% of these have an ammonium
concentration higher 0.5 mglL The Water
contamination by metallic elements is more worrying
especially near Hassi Mameche and Ain Tedles cities
as the analysis results show a simultaneous presgnc
cadmium, copper, iron, manganese, and lead wit
concentrations than the allowable limits fixed b}AQ.
The use of cards of the Mostaganem plateau area 4
compared with pollution cards established by
Geographical Information System has clearly shown
the fragility and vulnerability of this area watable.
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pH dependence of copper
adsorption in vineyard soils
of Geneva canton

E. Celardin, C. Trouillet, R. Tisiot

Ecole d'ingénieurs de Lullier, Centre de Lulliarssy,
Switzerland
e-mait fredi.celardin@etat.ge.ch

Vineyard soils are enriched with copper as a result
of long-term phytosanitary treatments. The rolepbf
in copper retention in seven vineyard soils of Gane
having HNQ (2M) extractable Cu concentrations
ranging from 58 to 489 mg/kg, was investigated by
batch equilibration adsorption curves for pH values
from 4 to 6. The adsorption curves fit to Freurllic
adsorption model: q = KC where gq: Cu adsorbed
(mg/kg), K: Freundlich constant, C: Cu in solution at
equilibrium (mg/L), n: power coefficient <1. Forda
soil the logarithms of Kf and n are linearly coateld to
pH. For all the soils together, regionally useful
approximate linear relations for Kf and n were oted

Poster: TEbp-3



-80 -
EMEC3 Geneva, December 11-14, 2002

Trace elements: behaviour and processes

Heavy metal contamination in
soils and waters around the
Dongil Au-Ag mine area in
Korea

H.T. Chon, J.S. Lee

School of Civil, Urban and Geosystem Engineering,
College of Engineering, Seoul National University,
Seoul, Rep. of Korea

e-mait chon@snu.ac.kr

In order to assess the level of heavy metal
contamination and their behavior in the soil-water
system of the abandoned mine area, tailings, sl a
water samples were collected from the Dongil Au-Ag
mine area in Korea. Tailings and soil samples werg
decomposed by an aqua-regia and then all samplg
including water samples were analyzed for As, Qd, C
Pb and Zn by ICP-AES. Mean concentrations of As and
other heavy metals in tailings were 8,970 As mgik®,
Cd mgl/kg, 7,806 Cu mg/kg, 5,070 Pb mg/kg and 1,13(
Zn mg/kg. The levels of heavy metal contamination i
soils are higher than those in world average soil)
Especially, As (37 mg/kg) and Cu (130 mg/kg) are
elevated in agricultural soils. Concentrations af aad
SO, in mine water was 0.52 mg/L and 114 mg/L,
respectively. In groundwater, these elements werg
detected up to 0.024 mg/L and 253 mg/L, respegtivel
This groundwater is used by drinking water arourel t
Dongil mine area and the level of $@ higher than
permissible concentration for drinking water in Kar
Therefore, the mine tailings including the sulfide
gangue minerals such as arsenopyrite can be the mal
pollution sources of heavy metals in soil-waterteys
in this area.

Poster: TEbp-4

(2]

h

Cadmium sorption by free

and immobilised bacterial

cells. Comparison between
linear and nonlinear models

B.M. Fabre

Université de Haute Alsace, Laboratoire Gestion des
Risques et Environnement, Mulhouse, France
e-mait b.fabre@uha.fr

The study of the adsorption of cadmium by free
bacterial cells Bacillus), and immobilised bacterial
cells in alginate beads is realised in ultrapurdewa
The immobilisation in alginate beads permits the
survival of the micro-organisms in non ideal
conditions. The aim of these experiments is to
determine the maximum uptake of the biosorbents
(Bacillus alone, alginate beads alone and immobilised
cells). The adsorption parameters are determingid wi
linear (Freundlich and Langmuir) and nonlinear nisde
obtained with EasyPlot software. EasyPlot softweae
a least square fitting routines for fitting nonkme
models We found similar maximum uptake, whatever
the model used.The appropriateness between the two
types of models permit us to conclude that cadmium
adsorption can be considered as a monolayer
phenomenon. The following affinity can be proposed
for the cadmium adsorption: Alginate beads alone <
immobilised cells < free cells, obtained with the b
Langmuir parameter and confirmed by the K
Freundlich parameter. On the contrary, the maximum
uptake gives the following series: free cells <
immobilised cells < alginate beads. The three
biosorbents are interesting biosorbents to check
cadmium pollution. The use of these biosorbentsbean
interesting in water medium and in soil polluted.
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Probing ions - gel interactions
through diffusion and
partitioning of solutes:

Enlightening the behavior of
the agarose gel

N.P. Fatin-Rouge , A. Milon, J. Buffle

CABE, University of Geneva, Geneva, Switzerland
e-mait nicolas.fatin@cabe.unige.ch

Among the versatility of their applications, agaos
gels are used as anti-fouling layer, deposited o
electrochemical sensors working in environmental
aquatic media, to allow quasi-free diffusion of dma
molecules, while preventing the incoming of colkid
and larger aggregates. To prevent misinterpretaifon
guantitative measurements of trace compounds with
analytical techniques using gels, we have invesdja
solute - gel interactions, focusing on agarose dyels.
The nature and the density of charged sites inozgar
gels have been studied. To investigate the soleite-g
interactions resulting from charge effects and sjgec
binding, diffusion and partition coefficients of naus
ions have been measured as a function of ioniogtine
and pH. The large majority of gel's binding sitee a
pyruvate groups. The Donnan potential and the &harg
density of the gel have been evaluated. The pantiti
coefficients of ionic solutes vary with the ionic
strength, because of the screening of the gelsnani
sites as predicted by Boltzmann and Poisson
Boltzmann equations. As expected from the Manning's
theory, the diffusion coefficient of cationic spesiis
reduced at low content of salt. In addition to
electrostatic effects, specific interactions haweerb
detected between metal ions and the gel.
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DOOM-MB, a database on
organic matter — metal
binding data

M. Filella®, O. Fernandez !, R.M. Town?,
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1. Department of Inorganic, Analytical and Applied
Chemistry University of Geneva, Geneva,
Switzerland

2. School of Chemistry, Queen’s University, Belfast
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3. IT Division, University of Geneva, Switzerland

e-mait montserrat.filella@cabe.unige.ch

It is well established that natural organic matter
(NOM) is a significant complexant and buffer for tade
ions in natural water systems. The key paramekerts t
guantify and facilitate prediction of metal-NOM
interactions are the affinity constant and the ligd
capacity. We have undertaken an extensive critical
analysis and interpretation of all such data ptilis
for complexation of trace metals by NOM in natural
waters. This study is based on the compilationathd
published over the last 35 years and on the
reinterpretation of these data in terms of the ibigd
heterogeneity of NOM. A spin-of from this projest i
the construction of a web-based database, DOOM-MB
(Database On Organic Matter — Metal Binding) that
will soon be freely available. The database wilhtain
affinity constant and binding capacity data forfefiént
types of NOM: whole waters (so called “L1L2”
ligands), isolated humic substances and non-dedrade
biota-derived material (bacteria, phytoplanktond an
their exudates). Data are stocked in a databaserser
Oracle 8i (8.1.7) (hosts SUN SPARC with UNIX
SOLARIS 2.6). The application (written in PL/SQIs) i
stocked in the database and served for the welmby a
Oracle Application Server v4.0.
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Sb(lll) oxidation by H ,0, in
aqueous solution

F. Quentel !, C. Elleouet !, C.L. Madec?,
M. Filella ?

1. Laboratoire de Chimie Analytique, Université de
Bretagne Occidentale, Brest, France

2. Department of Inorganic, Analytical and Applied
Chemistry, University of Geneva, Geneva,
Switzerland

e-mait montserrat.filella@cabe.unige.ch

Antimony is ubiquitously found in the environment
as a result of natural processes and human aesiviti
Although it is considered to be a pollutant of pitio
interest by USEPA and EU, it is one of the elementg
that have received the scantiest attention in
environmental studies. Antimony is mainly found in
two oxidation states (lll and V) in environmental,
biological and geological samples. Both oxidation
states are characterized by different chemical
behaviour, bioavailability, and toxicity. The prese
of significant amounts of Sb(lll) in oxic watersdaof
Sb(V) in anoxic ones has often been reported. iBhis
contradiction with thermodynamic predictions. Sewer
processes may influence oxidation and reductioesrat
including chemical and photochemical transformation
and biological mediated reactions. At the presiené,t
kinetic information for redox reactions of Sb intunal
waters is limited and rate constants are generally
unknown. Since kD, is a potential candidate for the
chemical oxidation of Sb(lll) in natural waters, tims
study the oxidation of Sb(lll) by #, has been
investigated in NaCl solutions over a wide rangelef
ionic strength and oxidant concentrations. The
corresponding rate constants have been determined.
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Study of the solubility of
antimony trioxide under
natural seawater conditions

C. Elleouet *, F. Quentel !, C.L. Madec?,
M. Filella ?
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Chemistry, University of Geneva, Geneva,
Switzerland

e-mait montserrat.filella@cabe.unige.ch

Antimony production and use has steadily
increased. More importantly, uses of antimony have
changed over the years. Traditionally, antimony was
used in lead-antimony alloys. Bulk secondary antiyno
can be recovered as antimonial lead, most of wisich
regenerated and then consumed by the battery imydust
Nowadays, the main form of antimony used is agOgb
which cannot be recycled. The major use ofCghs as
a flame retardant synergist in plastics, paints,
adhesives, sealants, rubber and textile back gmtin
Sh,O; is currently undergoing a Risk Assessment under
the EU’s Existing  Substances Regulation
(793/93/EEC). On the other hand, airborne supply to
aquatic and terrestrial systems is important fa th
environmental fate of antimony and, although notimu
information is available on the species of antimony
actually present in the atmosphere, antimony isnyai
emitted as its oxides from smelting operations and
combustion of coal and refuse incineration. Alttiou
the dissolution of SiD; certainly plays a central role in
antimony environmental fate and bioavailability,
existing data are very sparse. In this study, #te of
dissolution of SEO; has been investigated in NaCl
solutions under natural seawater conditions. Tifecef
of various parameters (temperature, pH, ionic gtfen
has been considered and the dissolution mechanism
discussed.
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Release of nitrogen from
resuspended sediments: a
Thames Estuary study

M.F. Fitzsimons *, M.D. Dawitt 2,
D.M. Revitt 2

1. Petroleum and Environmental Geochemistry
Group, School of Environmental Sciences,
University of Plymouth, Plymouth, United
Kingdom

2. Urban Pollution Research Centre, Middlesex
University, London, United Kingdom

e-mait m.fitzsimons@plymouth.ac.uk

The bioavailabilities of adsorbed nitrogen spenie i
estuarine sediments are typically determined thmoug
single-volume extraction of filtered sediment wih
ion exchange solution, such as 2M KClI, at a safut®
solid ratio of 10-20. This may underestimate the
potential release of nitrogen during sediment
resuspension, where the solution to solid ratio ca
increase by at least two orders of magnitude. Thus
knowledge of how sedimentary nitrogen behaves unde|
such hydrodynamic conditions is necessary if the
environmental impact of sediment displacement
operations, such as dredging, is to be understdod..
this study, the release of ammonium and the
methylamines was measured in simulated resuspensid
experiments using sediment from the Thames Estuary
United Kingdom. Surface sediment was resuspended i
filtered overlying water (1g t) at a concentration
representative of the SPM concentrations measured i
the estuary, and sampled over 48 hours. Dissolve
concentrations of the analytes increased rapidith w
equilibrium occurring after 2 hours. Desorption
typically accounted for >99.9% of the final analyte
concentrations. Single-volume extraction of sedimen
consistently underestimated concentrations of &esbr
analytes (typically 40-50%), when compared with the
results of simulated resuspension. Thus, it appibats
conventional adsorption measurements may no
realistically reflect sediment nitrogen fluxes thet
water column.
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Metal pollution in the waters
of the Guadalquivir estuary
after the Aznacollar spill
(South-Western of Spain)

D. Granado Castro, D. Galindo Riafio_,
M. Garcia Vargas

Department of Analytical Chemistry, University of
Cadiz, Puerto Real, Cadiz), Spain
e-mait dolores.galindo@uca.es

The Aznalcollar accident is the worst disaster
related to acute pollution happened in Spain (1998)
The toxic spill of the pyrite mine released 4 roitli
cubic meters of acidic water and 2 million cubictens
of toxic mud containing high amounts of heavy netal
into the Agrio River and then passed into the
Guadiamar River, where the authorities tried tgpsto
them. Nevertheless, 4 Hnof the polluted water were
conducted through a channel towards Brazo de leeTor
tributary and directly discharged into the Guadaliqu
River, near Doflana Park, the major marsh protected
area in Europe. So, we study the distribution afr fo
heavy metals (Cd, Pb, Cu and Zn) in the water$ief t
Brazo de la Torre tributary and the Guadalquivir
estuary during two years after the disaster (2000tp
and after the Spanish authorities reduced the paten
impact of the mud with cleaning and remedial
activities. The speciation analysis was carried out
classifying metals in several fractions: particejaonic
forms, labile forms and strongly forms, associateitth
organic or inorganic matter. The results can allow
assessing the differential behaviour of each metall
illustrating the potential value of the spill-indact
pollution in the area.
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Environmental quality of
riverine and aquatic
sediments from the Gulf of

Cédiz, Spain

J.A. Gonzélez !, J.R. de Andrés ?,
L. Clemente !, L. Caceres 3, J.A. Martin 2,
F.J. Gonzalez-Vila !, O. Polvillo %,
L. Granados ?, J. Rodriguez ®

1. Instituto de Recursos Naturales y Agrobiologia d
Sevilla, CSIC, Spain

2. Instituto Geolégico y Minero de Espafia, Madrid,
Spain

3. Dept. of Geodynamics and Paleontology, Huelva
University, Spain

e-mail:jag@irnase.csic.es

Due to mining of sulfide deposits and to intense
industrial activity, the Southwestern coast of itherian
Peninsula encomprises one of the most polluted
estuarine systems in Western Europe. In the present
work, the total concentration, distribution and the
possible geoaccumulation of organic matter and key
heavy metals (As, Cr, Cu, Hg, Ni, Pb & Zn) in
sediments from three main locations in western £adi
Gulf (southwest Spain) was studied. An extensive)
sampling campaign along the Guadiana river, Guadian
and Huelva (Tinto and Odiel rivers) estuaries amd i
offshore associated sediments, was conducted during
1998. Heavy metals, total organic carbon and sulphu
were analysed in the fine sand fraction (< 0.2 nofn)
105 sediment samples. In addition, as background fo
analysis, two borehole samples weres taken in th
Guadiana and Huelva estuaries. Chemical numericg
and a weight-of-evidence complementary approache
were used to contribute in assessing the quality o
riverine and coastal environment of the area unde
study. Principal Component multivariate analysisswa
performed on the data to group areas with a simila
degree of contamination

— D

1
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Interaction of a lignocellulosic
substrate with chromium(lIl)

K. Flogeac, E. Guillon , M. Aplincourt

GRECI, Université de Reims Champagne-Ardenne,
Reims, France
e-mait emmanuel.quillon@univ-reims.fr

A number of components of natural organic matter,
especially lignins, are able to sorb organic palis or
to complex metallic cations. Lignins, that present
great content of potentially metal-complexing
functional groups, find an application in water
purification systems. The complexation processcadfe
the transport in soils, water and sediments ohbéals
and organic pollutants. Reactions between tramsitio
metals and lignins can occur in aqueous phase or at
solid-solution interface. In solution, the solulbignin
fraction leads to complexation reactions with nigtal
cations by interaction between these cations arallsm
soluble lignin molecules. At solid-solution intec&a
sorption reactions occurred, leading to surface
complexes. In order to complete previous works &bou
Fe(lll), Cu(ll), and Mn(ll) which are very abundaint
soils, we present here a study of the interactatwéen
a lignocellulosic substrate extracted from wheedvet
and the toxic cation Cr(lll) which is found in instaal
waste. The main factors (pH, kinetic, concentrgtion
governing the sorption properties of lignin and som
quantitative sorption results are presented through
batch experiments. The geometry and the structfire o
the surface complexes with chromium are studied by
electron paramagnetic resonance (EPR) and X-ray
absorption (EXAFS and XANES) spectroscopies.
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Trace metals in different soll
types of Estonia

U. Kirso %, V. Petersell 2, E. Teinemaa®

1. National Institute of Chemical Physics and
Biophysics, Tallinn, Estonia

2. Geological Survey of Estonia, Tallinn, Estonia

e-mait uuve @kbfi.ee

Regular measurements of environmental pollutantg
are usually carried out within national monitoring
programmers. Information on soil attributes that
influence environmental processes is often missing
Environmental characteristics such as soil textpks,
organic matter (OM) content, red ox potential, eted
soil matrix can modify the bounding of pollutantstie
solid phases, their speciation under physico-chamic
interactions or biological transformations. The aifn
this paper is to present field-scale data on sedect
heavy metals (Cu, Pb, Cr, Zn and Cd) in differemit s
types of Estonia. The soil samples were taken from
humus horizon and pH values, surface area an
distribution of pore volumes, content of OM, andkbu
chemical composition was characterized. Element an
soil specific features of trace elements were atehl
based on field data and laboratory experimentkéspi
samples). Regression analysis was performed usin
OM and C&' data as the soil characteristics and tracg
metal concentrations. The mobility and bioavailiapil
of heavy metals was found highly site-specific. The
role of system properties in speciation of polltsanas
discussed
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Sporadic heavy metal
contamination of the Nant
d'Avril, a small river close to

Geneva, Switzerland

J.-L. Loizeau *, J.G. Santoyo Figuero *,

F. Pasquini 2

1. CESNE, University of Geneva, Versoix,
Switzerland

2. Service des controles de I'assainissement, DIAE,
Etat de Geneve, Aire, Switzerland

e-mait Jean-Luc.Loizeau@terre.unige.ch

The assessment of the water quality of rivers
having a portion of their watershed industrialisad
urbanised highly depends on the sampling strategy.
Sampling based on regular frequency, or integrated
water samples may not record acute contaminations
which last few hours or less. Therefore a specific
sampling strategy has to be implemented, based on a
continuous monitoring of water parameters that lwan
used as indicators of potential contamination. Waat
d'Avril is a stream which drains a small part o€ th
Canton of Geneva, but includes a industrialised,are
the CERN, agriculture lands and vineyards. Contilsuo
monitoring of conductivity and pH of the river wate
permits to trigger water sampling during discrete
contamination events. During these events, contts
some heavy metals, especially Pb, Zn and Cu, any ma
fold higher than during normal periods. The timefea
of the events clearly denotes the anthropogenigirori
of these inputs.
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Heavy metals (Pb, Cu, Cd)
monitorization in the city of
Lisbon using the white poplar
(Populus) as bioindicator

M.J. Matos , N.A. Silva, T.M. Arruda,
H.F. Silva, V.M. Borges, |.S. Lopes,
R.E. Leitao

ISEL - DEQ, Lisbon, Portugal
e-mail: mmatos@deq.isel.pt

This work presents a monitorization of heavy
metals (Pb, Cu, Cd) concentration in urban areas as
result of traffic emissions, using as bioindicatr
common species available in the whole city of Lisbo
The chosen bioindicator were white poplBogulus) a
deciduous species which guaranties new leaves eaq
year. White poplar leave samples were gathered i
eight areas ranging from high to low traffic intéps
high to low density of population and open to ctbse
topology using standardised gathering methodstheor
digestions of the leaves classical humid and dry
digestion methods were initially used. These
procedures are time and reagent consuming SO
microwave digestion method was optimised to deal
with this type of sample. The latter method, once
optimised showed to be fast, clean and efficiefie T
analytical methods used for the heavy metalg
determination were atomic absorption spectrometry
with  graphite chamber and anodic stripping
voltammetry. The contends in heavy metals deterdhine
in eight areas of Lisbon city are according witle th
traffic intensity, in areas of intense traffic were
obtained the higher values of heavy metals. Theltes
obtained by the two methods agree within the
experimental error.
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Evaluation of lead
concentration over Tehran
metropolitan

S. Tasharrofi , A. Dahaghin,
H. Kazemi

Research Institute of Petroleum Industry
(RIPI)/National Iranian Oil Company, Tehran, Iran
e-mait stasharrofi@yahoo.com

Considering the traffics volume in Tehran, the lead
measurement in city’'s atmosphere is of prime
important. For the first time in Iran a procedurasw
adopted for organic lead determination in air bg th
department of air pollution in Research Institute o
petroleum Industry (RIPI). The determination ofdea
air were carried out in five locations for the pekriof
nine months. The results indicated that conceoimatf
inorganic and organic lead ranged respectively from
0.24 to 3.4 microgram per cubic meter and Trace
amount to 15.15 microgram per cubic meter as Pb.
Concentrations were generally highest in densealid¢r
areas, intermediate in commercial areas, and loimest
residential areas. The effect of inversion phenanen
and metrological parameters were the main reasans f
increasing of average lead concentrations in autumn
and winter.

Poster: TEbp-17



- 87 -
EMEC3 Geneva, December 11-14, 2002

Trace elements: behaviour and processes
Behaving priort o pollution: green chemistry

The role of coarse colloids as
a carrier phase for trace
metals in riverine ecosystems

D.A.L. Vignati *, J. Dominik *?

1. Institut F.-A. Forel, Versoix, Switzerland

2. Centre d'Etudes en Sciences Naturelles et de
I'Environnement, University of Geneva, Versoix,
Switzerland

e-mait davide.vignati@terre.unige.ch

Colloids are defined as particles having at least o
dimension between 1nm and 1um (IUPAC) and which
are small enough not to be subject to gravitational
forces (i.e. they do not sediment in water) bugdar
enough to form an interface onto which environmienta
contaminants can adsorb. However, fractionation of
bulk water samples into a particulate and a tota
dissolved (i.e. colloid + truly dissolved) phase®ften
accomplished by filtration at 0.45 or 0.22um. Alilgh
partly justified by historical and practical reaspithe
use of such operational procedures results in th
inclusion of coarse colloids (between 0.45 and 1um
into the particulate fraction. Using cascade fiitw,
we quantified the fraction of trace elements asgedi
with coarse colloids in a number of rivers having
widely different geochemical characteristics and
subject to various degrees of anthropogenic impacts
We show that for Al, Ti, and Pb, the proper evabrat
of the coarse colloidal fraction affects the valuds
particle/total dissolved (Kd) and colloid/truly didved
(Kc) partition coefficients by a factor of 2.
Furthermore, association with coarse colloids mayeh
important implications for the assessment of transp
loading and potential bioavailability of metalsrivers.
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Enzymatic production of non
ionic biodegradable
surfactants: sugar esters

F. Cauglia, P. Canepa

Department of Chemistry and Industrial Chemistry,
University of Genova, Genova, Italy
e-mait cauglia@chimica.unige.it

The large number of studies to take advantage of
enzymes in  efficient, cost effective and
environmentally friendly industrial processes, igliw
known. Lipases are heavily exploited not only floeit
natural hydrolytic activity but also for the postl to
perform esterification in anydrous controlled réact
environment. A new group of non ionic, biodegraéabl
and mild surfactants was synthesized via estetifica
of fatty acids with sugars. Actually, by controtiithe
chemical weight of the surfactant hydrophobic chain
(fatty acid lenght chain) out of the hydrophylicripa
(sugar), it is possible to cover all the range of
surfactants  properties (emulsyfing, solubilizing,
detergent, wetting  agents). Glucosilmyristate
production was chosen as lab scale reaction model.
Several factors affect the kinetic of reaction sastthe
water activity in organic solvents, the complex gha
system formed during reaction and the kind of
immobilized lipase. The obtained reaction rate Was
g glucosilmiristate  g* lipase at the temperature of
60 °C despite the strong solubility difference of
reagents (glucose and myrstic acid in organic swéve
suitable for a clean process). From the information
achieved at lab scale, a semibatch environmentally-
friendly process is being developed. Sugar wates wa
the final waste and the removal of water occurgléa
dehydrating module out of the reaction system,umt
gasous phase.
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Sonochemical decomposition
of substituted anisole

C.L. Petrier, E. Combet , M. Barbe,
|. Raimbault, O. Devos

LCME, Université de Savoie, Le Bourget du Lac,
France
e-mait evelyne.combet@univ-savoie.fr

Sonochemical treatment is a process technology
that holds promise for safely and economically
destruction of organic compounds in agueous mélia.
this work, we focus attention on decomposition of
anisole and substituted anisole (-OH, <LHhat mimic
structural elements found in industrial and natural
water. Experimental results indicate that reactates
are associated to the driving frequency and inereas|
with ultrasonic power applied. Analyse of the by
products point out that depending of the hydroptobi
character of the target molecules, the destruatim
follow different ways: -thermal destruction in gas
phase, -thermal destruction in super critical chons,
-radical reaction with hydroxyl radical. These fesu
are consistent with the mechanism of the sonocta@mic
action which is focused around the behaviour of thg
ultrasonic bubble of cavitation that works as a
microreactor. Compounds with high fugacity enteoin
the bubble and are thermally eliminated at higke.rat
Hydrophilic compounds react at lower rate with -OH
radicals outside of the bubble.
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New amines for carbon
dioxide separation from a gas
mixture

A. Dibenedetto , M. Aresta, |. Tommasi

Department of Chemistry and METEA Research
Center, University of Bari, Italy
e-mait a.dibenedetto@chimica.uniba.it

Carbon dioxide is the largest contributor to the
greenhouse effect, being produced in the combusfion
fossil fuels as oil, natural gas or coal. Several
technologies have been developed for separating
carbon dioxide: absorption by liquid amines or doli
materials or membrane separation. In this paper we
discuss the ability of diamines for the captureafon
dioxide from gas mixtures. The kinetics of Captake
for four new amines is compared with that of
absorption of C@ by MEA that is used in industrial
applications. We show that the new amines haveetwic
the capacity of MEA as C{absorbent. This fact is of
great interest, as increasing the amount of abdorbe
CO, per unit of absorbent is a key factor for reducing
the separation costs. The mechanism of absorptibn
be discussed
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Comparison of lead and
cadmium uptakes by three
sulfur-containing ligands
immobilized on silica gels.
Adsorption isotherms and

kinetics

R. Guilet*, C. Verwilghen *, E. Deydier*,
Y. Dartiguenave 2, M.-J. Menu?

1. Laboratoire de Chimie Inorganique, IUT A,
Université Paul Sabatier, Castres, France

2. Laboratoire de Chimie Inorganique, Université
Paul Sabatier, Toulouse, France

e-mait guilet@chimie.iut-tlse3.fr

Thiol- and amino-fonctionalized silicas were
usually employed for removing heavy metal ions from
waste water, the thiolated adsorbent exhibitedghéri
complexation affinity for H§ while other metal ions
such as Cti, Zr?*, CP* and N?* showed exceptional
binding ability with its aminated analogue. Insthi
study mercaptopropyl fonctionalized silica, SiS,swa
compared with two aminoethanethiol modified silica
gels, SINS and SiNMeS, for their ability to remove
Cd?* and PB" from aqueous solutions. Adsorption was
performed using a batchwise process and the maximu
adsorption capacities were obtained for lead andg
cadmium with all materials. A kinetic study showted
equilibration time was shorter for lead (less tHdr)
than for cadmium (>3h). The adsorption isotherms
obeyed the Langmuir model. The calculated parameter
indicated a comparable removal capacity of SINS ang
SiNMeS, slightly greater than SIiNS. This study
underscores the different behaviour of the SINS ang
SiNMeS compared to the SiS towards lead and
cadmium uptake.

Utilization of the
electrodialysis technique to
regenerate granular
adsorbent bed saturated by
sulfur

H. Grib*, M.S. Benhabiles * H. Lounici %,
D. Belhocine !, A. Pauss ?, N. Mameri 2

1. Ecole Nationale Polytechnique, Algeria
2. Université de Technologie de Compiegne, France
e-mait nabil.mameri@courriel.polymtl.ca

The desulfurization of petroleum products is an
important operation as the sulfur oxide gases eblv
from the combustion of these products result irdaci
rains. Therefore, removal of sulfur is essentidohe
the combustion of fossil fuels. Aimed at cuttingasio
cost of desulfurization technique various technique
have been tested in the past decade. The maing®irpo
of this work was to develop a novel treatment metho
to regenerate the S@aturated column by utilization of
three compartments electrodialysis equipped with
exchange membrane ADP, CDS and bipolar
membrane. Electrodialysis equipped with three
compartments were utilised under various experiadent
parameters to determine the optimum conditiondef t
recovery of column particles saturated by, SO
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Synthesis, characterization
and metal uptake behaviour of
mercaptoacetamide ligand
immobilized on silica -
Environmental application

M.-J. Menu, R. Spennato,
Y. Dartiguenave, M. Dartiguenave

Laboratoire de Chimie Inorganique, Université Paul
Sabatier, Toulouse, France
e-mait menu@chimie.ups-tlse.fr

Chemically modified silicas have been drawing
increased attention as sorbents for high-performanc
liquid chromatography and as supports in
heterogeneous metal complex catalysis. Lately, they
have found application in the extraction of metais
from solutions. We are interested by environmental
application for such supported molecular trap which
allowed trace amount metal cation uptake. Thus, in
order to investigate the effect of the solid suppor
the metal uptake capacity, we have synthesized an
studied various N,S silica bound ligands. In thespnt
work, we report on the properties of
mercaptoacetamide ligand. Functionalysed supporte
molecular trap was produced by reaction of protkcte
thiol mercaptoacetamide with 3-aminopropyl modified
silica gel. The sorption and properties of the make
towards heavy metal cations were investigated usin
batch method. In parallel, we have studied the
coordinating properties of the ligand in synthesizthe
related complexes, in homogeneous solutions, With t
mercaptoacetamide bearing a silatrane function thu
allowing free modelisation of the silica surface.
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Environmentally benign
techniques (ultrasound and
microwaves) for chemical
transformations
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e-mait vasun7 @yahoo.co.in

The application of ultrasound can accelerate
chemical transformations and examples of it in niga
fine synthesis are numerous, especially in reastioa
free radicals. A very important new domain is thse u
of ultrasound for the destruction of organic matein
industrial waste liquid. Toxic pollutants resistirg
other treatments are destroyed by ultrasound. The
application of microwave heating can accelerate
chemical transformations in solution as well aghia
solid state, lead to products in a short time viittph
purity and yields. The aim is to search for a djpeci
microwave effect and to scale up the reactions.
Moreover, it is not always necessary to work in
presence of a solvent, and this aspect is of paatic
interest to industry and important for the enviremtn
Taking advantage of the beneficial effects of theae
techniques in green chemistry we have accomplishe
the preparation of few cation exchanged and pilare
clays by ultrasound and microwave techniques. These
catalysts have been characterized by X-ray difioact
EDX-SEM and AAS techniques. These catalysts have
been further used to accelerate some reactions like
preparation of quinones, oxidation of polynuclear
hydrocarbons and protection of alcohols as ethers t
give products in higher yields, under milder coiuahis
and in some cases even in the absence of organic
solvents.
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Determination of optimum
condition on synthesis of
zeolite from coal fly ash using
an experimental design

K. Sopajaree , P. Puliwekhin

Dept. of Environmental Engineering, Chiang Mai
University Muang, Chiang Mai; Thailand
e-mait pompoon@eng.cmu.ac.th

The objective of this study was to define an
optimum condition on fly ash synthesis, which would
conciliate a high cation exchange capacity (CEC) of
synthesized zeolite. To achieve this goal, thetesjsa
relied on the use of experimental design methodolog
The effects of five parameters including sieve size
activated temperature, NaOH concentration, reaction
temperature, and reaction time were determined b
using the two factorial design approach to spettify
significant parameters on the formation of zediiten
fly ash. In the first step, the reaction tempemtwas
found to be the most important parameter and tlerot
significant parameters are activated temperatur@ an
reaction time. The second step of this studiedtihee
significant parameters were controlled at the waio
values and the cation exchange capacities (CECg wel
determined for an optimum condition. Reaction
temperature, activated temperature, and reactioe ti
were in the range of 40 to 158G, 800 to 1100C and
12 to 96 hours, respectively. The results showed th
the optimum condition, which exhibited the highest
CEC (616 mmol/kg) of synthesized zeolite at reactio
temperature of 118C, activated temperature of 800,
and reaction time of 96 hours.
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Extraction of phenol derivates
by sulfuric acid salts of
trioctylamine

M.L. Wang, Y.I. Lin, B.L. Liu

Department of Chemical Engineering, Tung Hai
University, Taichung, Taiwan
e-mait chmmlw@mail.thu.edu.tw

The extraction of pyrocatechol, m-cresol or 2-
chlorophenol from an aqueous phase using sulfaiit a
salts of trioctylamine (TOA salts) was carried oLibe
effects of the operating conditions and paramegersh
as: initial concentration of solute, pH-value, origa
solvents, concentration of TOA salts, volume raifo
organic phase to aqueous phase and temperatutfeg on
extraction of solutes were investigated in def@IPE
(diisopropyl ether) provides a high extraction daifiiy
of solute from organic phase. Among these three
solutes, 2-chlorophenol is easily extracted by TOA
salts. The reaction of solute with NaOH to form an
organic-soluble phenoxide ion is used to explaia th
low extractability of solute at high pH-value. Angle
mathematical model was derived to explain the tssul
for the relation between the distribution coeffiti@and
the initial concentration of solute in the aquepbase.
High volume ratio of organic phase to aqueous phase
recommended in order to obtain a high value of
distribution coefficient.
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7Gliding arc degradation of
dyes (Orange II, Methylene
Blue, Cristal Violet, Malachite
Green and Methyl Red) in
aqueous solutions

F. Abdelmalek *, A. Addou ?,
A. Semmoud 2, J.L. Brisset 3

1. Laboratoire des Sciences et Techniques de
I'Environnement et de la Valorisation, Universify o
Mostaganem, Algeria

2. Laboratoire LASIR Universite de Lillel, France

3. Laboratoire LEICA, Universite de Rouen, France

e-mait fatiha_chem@yahoo.fr

Exposure of aqueous solutions of dyes to activateq
species of humid air non thermal plasma of glichng
type leads to oxidative degradation of the soluldw
dyes selected for the study have different chemical
structures, either azoic: Orange Il, Methyl Red or
heteropolyaromatic Methylene Blue or cationic :€iis
Violet, Malachite green. The UV-VIS spectra of the
five dyes were recorded during treatment, which
allowed to calculate kinetics constants. Chemical
Oxygen Demand was measured, and confirmed th
degradation of dyes. The selected dyes contaire thre
different types of aromatic structures: azoic,
heteropolyaromatic and triphenyl. The decolourgsati
of Orange Il is obtained after 223 min of treatmemid
313 min for Methylene Blue. The decolourisationdim
of the Crystal Violet, Malachite Green and Meth@®R
were 58 min, 35 min and 50 min respectively. The
kinetics constants of tested dyes, namely, Orahge |
Methylene Blue, Crystal Violet, Malachite green,
Methyl Red are 0.0084, 0.005, 0.0326, 0.1006 and
0.2566 min-1 respectively. The degradation of dyeg
follows an overall pseudo first-order kinetics, ahe
kinetics constants are linearly dependent on theenti
The mineralization of dyes has been followed using
overall technique. The disappearance of the CODQ
expresses the detoxification level of water.
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Caracterisation of soft drink
watewater and treatment

E.L. Aithsine , A. Benhammou

Faculty of sciences semlalia, Laboratory of autécaht
control and processing, POB 2390 Marrakech,
Morocco

e-mait aithsine@ucam.ac.ma

The soft drink industry generates a significant
volume of wastewater. Atypically soft drink faclit
will generate a waste of 1 to 2 Brix sugar, which
translate a biochemical oxidation demand (BOD) of
around 7g/l to 14 g/l. this varies depending on the
product being produced and the way water in used in
the plant. Typically waste of sugar comes from the
rinse of blending containers spillage in the cagnin
bottling production lines. During year of 2001-2002
we conducted campaigns of characterization of the
rejections of a soft drink factory to evaluate the
assessment of the liquid rejections, and to meakare
various parameters of pollution, which constituties
source data for designing of a wastewater treatment
plant. Initially we were interested in the impattach
activity of the process on the effluent quality. Wiade
follow-ups of the flows and flows of pollution ohe
level of each outlet. Then, we made several
characterizations, which frame a great margin of
variation of the parameters of pollution. We also
carried out tests of physicochemical treatment o t
wastewater. The results obtained showed, thatithe s
rejects approximately 500 ¥d, these rejections are
characterized by a great alkalinity and salinity.
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Critical level of hydrogen
peroxide in decolorization of
an azo dye by UV/H ,0,
process in a continuous
circution reactor

H. Aleboyeh , A. Salary, Y. Moussa

Ecole Nationale Supérieure de Chimie de Mulhouse,
France
e-mait h.aleboyeh@ubha.fr

Combining UV radiation and #D, has been
applied in Advanced Oxidation Processes to trea
different industrial wastewater. The photochemical
decolorization of Acid Blue74 was studied in an
UV/H,0, continuouse circulation reactor with a 15 W
low pressure mercury lamp. At regular time intesval
samples were collected and analyzed by UV/VIS
spectrophotometer to determine the decolorization
rate. We have established a mathematical relatio
between the pseudo-first order rate constant aed thi
relative concentration of #, level in the reactor.The
calculated values are in good agreement with thq
experimental data.The model can be useful in
determining an optimum J®, dosage. The model
parameters have been determined.
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V.O.C. co-treatment by
adsorption and V-UV
photolysis

A. de la Guardia *, P. Monneyron 2,
E. Oliveros 3, M.T. Maurette *,
F. Benoit-Marquié

1. Laboratoire des IMRCP, UMR 5623, Université
Paul Sabatier, Toulouse, France

2. LIPE, Département GPI, Institut National des
Sciences Appliquées, Toulouse, France

3. Lehrstuhl fir Umweltmesstechnik, Engler-Bunte-
Institut, Universitat Karlsruhe, Karlsruhe, Germany

e-mait florence@chimie.ups-tlse.fr

During the last decade, developments in the area of
chemical water and air treatment have led to an
improvement of organic pollutants oxidative
techniques, in particular when using photochemical
methods. They are generally referred to as Advanced
Oxidation Processes (AOP). AOP are entirely based
upon oxidative degradation reactions, in which aiga
radicals are generated through photolysis of tgaruc
substrate or consecutively to a reaction with hygro
and/or oxygen radicals. In this study, the comlamat
of adsorption with V-UV photolysis was investigated
V-UV photolysis is the vacuum ultra-violet irradit
of pollutants. This method is very efficient for tem
treatment since it leads to water molecules phsisly
and therefore to an important hydroxyl radicals
production. Until now, it was scarcely used for efass
stream treatment, and never used for adsorbent
regeneration. V-UV photolysis was used to regeeerat
commercial zeolite, useful here as a pollutantriese
Total degradation of pollutants, at relatively high
concentrations, and complete and rapid regenerafion
adsorbent was obtained, indicating a major infleeoic
ozone.
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Heterogeneous catalytic wet
air oxidation, a technology for
removal of organic pollutants

in water

M. Besson !, P. Gallezot?, A. Pintar 2

1. Institut de Recherches sur la Catalyse-CNRS,
Villeurbanne, France

2. Laboratory for Catalysis and Chemical Reaction
Engineering, National Institute of Chemistry,
Ljubljana, Slovenia

e-maitl mbesson@catalyse.univ-lyonl.fr

Wet air oxidation (WAO) is a technology of
considerable practical relevance for the treatmant
non-biodegradable pollutants, concentrated indlstri
effluents from chemical, pharmaceutical, textilgga
or food industries. Since wet oxidation is prohity
expensive, catalytic WAO is carried out to redugce t
severity of the operating conditions required. Meta
ions could be dissolved in the reaction medium, buf
they have to be recovered in the treated water
Alternatively, heterogeneous catalysts which isilgas
recoverable can achieve the oxidation treatmena in
continuous, one-step process. The catalysts sHmrild
active and resistant to leaching in acidic and iakig
medium. Only noble metals supported on carbon, TiO
or ZrO, supports fulfil these requirements. Successful
total oxidation of model compounds and of industria
effluents from paper pulp industry have been addev
in batch or in continuous reactors. Bioassays werg
found as a complement to chemical analyses fol
ensuring the toxicological impact on the ecosystem.
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Effect of silica additive on the
thermal stability of vanadia-
tungsta-titania catalysts in the

SCR process

F. Trifird !, S. Albonetti *, S. Blasioli *,
M. Bugani !, S. Augustine ?
C. Lehaut-Burnouf 2, E. Roncari ®

1. Dipartimento di Chimica Industriale e dei
Materiali, Bologna, Italy

2. Millenium Chemicals, Rueil Malmaison, France

3. CNR-Istec, Faenza, Italy

e-mait blasioli@ms.fci.unibo.it

Vanadia-titania mixed oxides are widely used in the
industry for the selective catalytic reduction dDNoy
ammonia. On these catalytic systems, the anatase to
rutile phase transformation is considered to repres
the major factor of deactivation. The aim of thegant
investigation was to study the effect of gi@ddition
on the thermal deactivation of ,85/WO4/TIO,
catalysts. Commercial TEDNO; (90/10w/w) and
TiO,/WO,/SIO, (81/9/10w/w) powders were mixed
with vanadium and extruded in the form of honeycomb
monolith. In order to simulate long term operation,
samples were calcined from 580°C to 750°C. The
structural, morphological and chemical-physical
changes caused by calcination were investigated by
XRD, SEM, BET measurements, Raman spectroscopy
and the catalytic activity was measured. This
investigation confirmed that the degradation of the
catalytic properties are strongly correlated to the
structural ageing and that this behaviour is mainly
related to: i)anatase to rutile phase transformatio
ilmarked decrease of the -catalyst surface area,
iiijsegregation of WQ@ phase, iv)segregation of SiO
phase. The temperature at which these phenomena
occur, strongly depends on the addition of Si@ fact,
the addition of this oxyde, stabilized the material
increasing the temperature of the anatase to rutile
transition and retarding the collapse of surfasaar
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Bromate ion levels and futur
minimizing treatment in three
water treatment plants

S. Bouland , J.-P. Duguet, A. Montiel

SAGEP, Paris, France
e-mait bouland@sagep.fr

The occurrence of bromate in water is due to
bromide oxidation during the ozonisation stagecaln
also originate from the sodium hypochlorite solatio
added during the chlorination of water. It has been
classified as a "supposed carcinogen compound fg
human" by the International Agency for the Researcl
on Cancer (JARC) in 1990. The last European
Directive 98/83/CE takes these by-products into
account. Bromate ion exceeding 10 pg/L will be
prohibited after the 25th December 2008. This
parametric value is exceeded in summer in the thre
water treatment plants of SAGEP, company that
produces drinking water for Paris (France). So the
question is: what can we do to reduce bromatg
concentration in water. First, the best hypochéorit
solutions are needed. Actually, bromate concewimati
up to 857 mg/L have been found in the commercial
hypochlorite solutions used in the SAGEP water
treatment plants. Second, ozonisation have to b
optimized by reducing the criteria Ct. Ct is thedct
of oxidant residual by the contact time.
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Iron-TAML® Activator of
Hydrogen Peroxide for
pollution treatment:
Environmental application to

Textiles dyes

N. Chahbane *2, D. Lenoir %, T. Collins 3,
S. Souabi ? H. Almerdhy 2, A. Kettrup *,
K.-W. Schramm

1. GSF, National Research Centre for Environment
and Health, Munich, Germany

2. Laboratory of Water- and Waste Treatment,
Mohammadia, Morocco

3. Department of Chemistry-Carnegie Mellon
University, Pittsburgh, USA

4. Technical University of Munich, Ecological
Chemistry, Freising-Weihenstephan, Germany

e-mait Chahbane@gsf.de

Several oxidation technologies demand the
eradication of chlorine-based oxidants because they
produce chlorinated byproducts, some of which hee t
most toxic compounds known. As an alternative to
chlorine-based oxidants, hydrogen peroxide, yigidin
the green byproducts of water and oxygen, has raade
appreciable contribution to a cleaner chemical stigu
Unfortunately, a major problem with hydrogen
peroxide is that it performs too slowly as an orid@r
some useful commercial and industrial processes.
new series of iron macrocylic complexes Fe-TAML
that activate KO, and perform selective green
oxidation to destroy a persistent pollutant, was
developed. The aim of the present study is to
investigate the degradation of textile dyes by piei®
hydrogen catalysed by Fe-TAML complex, the
examination of influence of some oxidation factors
(Temperature, pH, catalyst dose) on the degradation
rate of aqueous dye solutions as well as the asalys
and identification of degradation products of dyést
will be investigated.
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Degradation of EDTA during
the wastewater treatment
process

R.P. Doytchinova , P. Nirel,
P. Arrizabalaga

Protection de I'’environnement, Geneva, Switzerland
e-mait Rossitza.Doytchinova@etat.ge.ch

EDTA is an extremely powerful chelating, it has
the potential to affect the behavior of toxic heavy
metals in the environment. The discharge of wastawa
treatment plant (WWTP) is one of the main sourdes o
EDTA in the aquatic environment. This lead us to
investigate the effect of the wastewater treatmen
processes on EDTA degradation. The physico-chemicd
treatment affect neither EDTA concentration nor its
speciation. During this step the photodegradatibn o
Fe(lIEDTA is neglectible due to the high water
turbidity, the adsorption of metallic complexes of
EDTA (Me-EDTA) is not significant, the concentratio
of FeCk added for phosphate precipitation is too low to
influence EDTA speciation. During the biological
treatment we detected degradation, reaching ug & 4
of total EDTA concentration, one third is due to
photodegradation of Fe(ll)EDTA and two thirds to
biodegradation of other Me-EDTA. To our knowledge,
this is the first measurement of EDTA biodegradatio
in a conventional WWTP. Degradation of EDTA was
not observed during the night and the winter in the|
biological step.
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Removal of Cr(VI) from
aqueous solution by redox
and complexation reaction

with a lignocellulosic
substrate extracted from
wheat bran

L. Dupont , E. Guillon

GRECI, Université de Reims-Champagne Ardenne,
Reims, France
e-mait laurent.dupont@univ-reims.fr

Under the current trend of world-wide
environmental regulations, industries must control
waste water and hazardous wastes that they generate
There is a great local demand in the design ofdost
waste management techniques to remove heavy metals
present in nearly all industrial effluents. The usfe
common techniques like precipitation, solvent
extraction, ion exchange resin etc. is rather éohitiue
to their relatively high cost. Nowadays an effoasto
be made towards finding inexpensive and efficient
adsorbents which can be used in a complementary way
to usual depollution techniques. To this objective
evaluate the potentiality of a lignocellulosic siate
extracted from wheat bran in the removal of Cr(VI)
from aqueous solution. Previous studies have
demonstrate the interesting properties retentiosuch
substrate towards heavy metals ions like Cu(lllIRb
Ni(ll), Cd(ll), Zn(ll). Sorption experiments of O¥()
has been monitored by the batch method. We stugly th
kinetic of the adsorption and conversion reactioio i
Cr(Ill) as well as the influence of pH, and analgti
concentration of Cr(VI). Analytical methods were
developed to distinguish between total concentnatio
(Cr(lll) and Cr(VI)) in aqueous solution and thoske
Cr(VI). X-Ray Photoelectron Spectroscopy (XPS), IR,
EPR, and SAX spectroscopies, analytical microscopy
were used to determine the oxidation state of chnom
sorbed onto lignocellulosic moieties and to study
structural and functional modifications of the duite
induced by the conversion reaction.
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Control of denitrifying reactor
by determination of nitrogen
forms

J. Emmer, |. Raisz

University of Miskolc, Miskolc-Egyetemvaros,
Hungary
e-mail: fkmemmer@gold.uni-miskolc.hu

One innovative and emerging technology is
biological denitrification for nitrate removal of aste
water. Fluidised bed reactors offer superior
performance compared to complete-mix and fixed-bed
biofilm reactors because the biofilm is evenly
distributed throughout the reactor, while the ldjui
regime of a fluidised bed offers all the advantagiea
plug-flow reactor. Fluidised bed reactors however
require greater recirculation of the effluents thiave
sufficient nitrate removal, thus they require more
process control. Several research needs for th
evaluation and optimisation of the performance of
fluidised bed and reactor, and the determinatiothef
kinds of natural and synthetic organic compoundg th
can be biotransformed. In the present investigation
nitrogen forms were measured for optimisation @& th
performance of denitrifying reactor. The concernrat
of ammonia in the influent and effluent of reactmre
analysed by spectrophotometric method. The use @
high-performance liquid chromatography (HPLC) for
the determination of nitrite and nitrate is potelhyi
very attractive, as it is much more rapid, sensitwnd
selective than methods based on colorimetry. A oteth
was developed for analyzing nitrite and nitrateoasi
using reversed-phase chromatography and indirect U
detection. The organic compounds were determinate
by high-performance liquid chromatography and gas
chromatography.
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Photocatalytic degradation of
Acid Blue 25 in aqueous
solutions by UV-irradiated
titania

I. Bouzaida !, C. Ferronato 2,
C. Emmelin 2, M. El Baker Rammah 1,
J.-M. Chovelon 2

1. Laboratoire de Physico-Chimie des Interfaces-
LCOH, Faculté des Sciences de Monastir,
Monastir, Tunisia

2. Laboratoire d'Application de la Chimie a
'Environnement, UMR 5634, Université Claude
Bernard - Lyon 1, Villeurbanne, France

e-mait corinne.ferronato@univ-lyonl.fr

Waste waters generated by the textile industries,
well implanted in Tunisia, are known to contain
considerable amounts of non fixed dyes, such ad Aci
Blue 25 (AB 25), an anthraquinone dye. Among the
various processes for treatment of these effluents,
heterogeneous photocatalysis appears as a very
efficient destructive method. In this work, the
photocatalytic degradation of AB 25, was investghat
in TiO,/JUV aqueous suspensions. The influence of
parameters governing the kinetic such as mass of
catalyst and photon flux was evaluated. The
photodegradation rate was determined for each
experiment and a pseudo first- order kinetic lans wa
found. The photobleaching of the solution was
observed by spectrophotometry from the characierist
absorption alh = 600 nm. A comparison between the
decrease of AB25 concentration, measured by HPLC-
DAD, and the bleaching of the solution showed that
some of the intermediate products formed were
coloured. Some of them were identified using the
HPLC-MS technique. The mineralisation of the
molecule was followed using ionic chromatography
and COT-meter measurements. The total degradation
lead to formation of inorganic ions such as nitrate
ammonium, and sulfate ions. These results sugbast t
TiO,/UV photocatalysis may be envisaged as a method
for treatment of diluted wastewaters in textile
industries.
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Industrial slag as new
environmental material for
agronomic application?

F. Amin?, A. Gauthier 2,

P. Lecoustumer 3, J.-H. Thomassin *

1. Université de Poitiers, Laboratoire Matériaux et
Géologie Environnementale, Poitiers, France

2. Université de Lille 1, UFR Sciences de la Terre,
Villeneuve d’Asque, France

3. Université de Bordeaux, Talence, France

e-mait arnaud.gauthier@univ-lille1.fr

Iron and steel plant induced a large amount of]
secondary products such as slag and ashes. Dheilto t
high content of heavy metals (Zn, Pb, Cr,...) these
materials represent an important environmental
problem. They present some heterogeneous sizea ang
high solubility in water (and therefore a potential
remobilization of toxic elements) so their storagen
expensive solution. One of the new answers is fast
stabilize these ashes on a long term basis, thBnd@
possible economical application. In our study, we
propose a low cost environmental process whictwallo
to trap the heavy metals in some insoluble phdges (
calcium phosphate), to homogenize the size andlyfina
resolve their storage. Moreover, prospected stuay h
been achieved to follow the fertilizing potentidlhe
results clearly show that slags can have a higleadd
value material for agronomic application as feréli
with delayed effect.
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Treatment of industrial
wastewater of Mostaganem
consisting of organic metallic
compounds by gliding arc
plasma in humid air

M. R. Ghezzar!, M. Belhadj *,
A. Addou !, J.L. Brisset 2, A. Semmoud 3

Laboratoire STEVA, Mostaganem, Algeria
Laboratoire LEICA, Rouen, France
Laboratoire LASIR, Lille 1, France

-mait ghezzar_redouane@yahoo.fr
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Within the Mostaganem (West Algeria) city area
dairy produce factories, sugar refineries and papks
reject effluents consisting mainly of organo-métall
constituents. These wastes are drained, untreatést t
Mediterranean Sea, or treated with expensive and
sometimes inefficient chemical processes. The
treatment of the waste with the glidarc plasmaumidl
air as a function of exposure time shows a sigaific
abatement in the chemical oxygen demand (COD),
below the allowable limit for industrial effluent&n
increased mineralization is observed in comparison
with the untreated wastes. Some industrial plaritsinv
the Mostaganem city area are split up in units
specialized in dairy produce of milk and derivates
(OROLAIT), paper industry (SONIC) and sugar
refining (ENASUCRE). Their effluents are all draihe
into the Mediterranean sea of the Cheliff RivereTh
effluents are analyzed as the factory drain flow
according to AFNOR standards. The plasma treatment
of these effluents results in the abatements o0O®
and an almost entire mineralization. The results
obtained show a significant decrease in the COD wit
an abatement rate of 92% for the OROLAIT industry,
89% for ENASUCRE plant effluent and 78% for
SONIC industry. The degradation of the organic péart
these effluents is accompanied with more
mineralization.
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Removing of Cd ?* and Co**
from water media, by strong
interaction with a Ni-H
catalyst surface

G. Godard , J.-P Candy, J.-M. Basset

LCOMS-CPE, Villeurbanne, France
e-mait godard@cpe.fr

Effluents from mineral processing and metal
finishing industries contain small amounts of heavy
metals (arsenic, mercury, cadmium, chromium, léad..
in the ionic form (M"). Heavy metals are very harmful
(cancers, kidney disorders...) and they are biof
accumulative. According to the Surface Organo-
Metallic Chemistry (SOMC) on metals concept, Mx+
ions could be reduced by the hydrogen adsorbechon g
active surface and deposited as "adatoms" on thet™h
metallic surface. We will demonstrate in this
communication that nickel catalyst can be succégsfu
used to remove cadmium or cobalt ions from aqueou
solutions. C&" and C8" have been allowed to react
with the surface of reduced nickel particles in evat
Two hydronium ions are produced for each cadmium
adsorbed showing the oxidation of the adsorbed
hydrogen. The following mechanism is proposed #*Cd
+ 2Nis-H --> (Nis)Cd + 2H0* Up to now, remaining
Cd?* or Cd* concentration as low as 20 ppb can be

achieved and lower concentrations may be expected.

This process for water treatment differs from
cementation since only hydronium ions are produced
Since nickel dissolves in acidic media, an accupdte
regulation at a neutral level is required.
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The photocatalytical removal
of nitrogen oxides over the
TiO, powder and sprayed
coatings

F.L. Toma, N. Keller, G. Bertrand,
H. Liao, D. Klein , C. Coddet

LERMPS-UTBM, Site de Sévenans, Belfort, France
e-mait Didier.Klein@utbm.fr

TiO, is one of the most important photocatalyst
used for the removal of pollutants from water aird a
Two crystalline forms are known for TjOrutile and
anatase structures. The anatase phase, by annatling
temperatures higher than 650K changes into théeruti
form. Both phases are implied in the phenomenon of
photocatalysis, but many results in the literatsihew
that anatase is the most efficient. Our work foduse
the diminution of nitrogen oxides (NP by the
photocatalysis process over titanium dioxide, an
experimental set-up designed and realized in labogra
was used for the evaluation of the photocatalytic
characteristics of the TiQpowder and thermal sprayed
coatings. Different processes of thermal sprayiregew
used to elaborate the Ti@hotocatalytic coatings. A
special attention was devoted to the effect ofptinety,
the anatase to rutile ratio, the coating thicknéks,
porosity rate and the specific surface area. Diffees
between the efficiencies of the Ti@owder and the
sprayed coatings were obtained. We present a
preliminary study to assess the main coating
characteristics that have an effect on the phoabgat
properties of TiQplasma sprayed coatings.
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Solar radiation and catalytic
degradation of organic
pollutants

N.D. Kuburovi ¢*, V.J. Valent?,
M.S. Todorovi ¢°

1. Belgrade, Serbia, Yugoslavia

2. Faculty of Technology and Metalurgy, University
of Belgrade, Belgrade, Serbia, Yugoslavia

3. Division for Energy Efficiency and Renewable,
Energy Sources, University of Belgrade, Belgrade,
Serbia, Yugoslavia

e-mait nkuburovic@hotmail.com

The people, with there own imprudent activity,
making the environment on the border of the actépta
load and sustainable development. This reason tiéef
necessity to develope the procedures and procésses
purification contaminated atmosphere, hydrosphade a
soil. The purification takes care of the comer@ab
alternativ methods, with little possibility to udbe
renewable energy sorces. The paper has be¢
considering one of the alternativ methods. In spite
that, the degradation of the organic poluttantshia
water environment to take care of the titaniunxitie,
which is a catalyst, and sunlight which is a radrat
source. The compunds which can meet in the
environment (alcohols, ketones, phenols, amine&-PC
s, pesticides,...) have been degrading in spitéhaf,
and we get nontoxic forms: water, carbon dioxidd an
simple mineral acid. A reactor model using Langmuir
Hinshelwood form kinetics for performing reaction
destruction organic compounds. The best resulthisn
reaction achieves when the destruction has bee
performing with hydrogen peroxide. As catalyst we
have been using novel anatase titanium dioxide powd
namely HombikatUV100. The maximum photonic
efficency which  could be atained  with
HombikatUV100 is about for times higher than of
TiOy,-powder. The superior results HombikatUV100
give only sunlight which have wavw lengt below
400nm. This wave lingt are prerequisite for thecpss.

In this paper, | give technical-technological smntof
pilot plant for purification effluents, which haveeen
deriving from chemical industry.
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Comparison of the reactions
of o-methoxybenzoic acid
with various disinfecting
agents in water

G. Shaidoullina, N.A. Sinikova,
T.Y. Samguina, A.T. Lebedev

Moscow State University, Moscow, Russia
e-mait lebedev@org.chem.msu.su

The preparation of water for human consumption is
a major industry. Addition of oxidants to water st
of water treatment operations can generate a yavfet
disinfection  by-products with adverse health
effect.Chlorine, sodium hypochlorite and ozone are
widely used as disinfecting agents. In presentystud
methoxybenzoic acid was selected as model organic
compound to investigate its reactions with chlgrine
sodium hypochlorite and ozone. Reactions of thd aci
with chlorine and sodium hypochlorite are quite
straightforward. Substitution of two hydrogen atoms
for chlorine takes place. Chlorodecarboxylationdkea
to the corresponding mono-, di- and tri-chloromatho
benzenes. Comparison of the assortment and relative
amounts of reaction products demonstrate lesser
chlorination activity of hypochlorite than of chioe.
The degradation of methoxybenzoic acid during
ozonation starts with hydroxyl radical attack and
concurrent decarboxylation giving corresponding
phenols followed by the cleavage of any bond of the
benzene ring. Oxalic and glyoxalic acid are theyonl
compounds detected at the highest ratios acid/ozone
The ozonation products are less toxic than the
chlorination ones. Nevertheless formation of phermtl
ozonation stage of water treatment could be a sooirc
hazardous chlorophenols and haloforms during final
chlorination.
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Recovery of zinc and lead
from electric arc furnace dust
by hydrometallurgical way

N. Leclerc , E. Meux, J.-M. Lecuire

Laboratoire d'Electrochimie des Matériaux, UniviErsi
de Metz, Metz, France
e-mait eclerc@sciences.univ-metz.fr

The aim of this work is to study the feasibility @f
new hydrometallurgical process for treating Electri
Arc Furnace Dust. At first, a leaching is carriedt o
with hydronitrilotriacetate anion. The treatment of
different EAFD samples allows the total leaching of
ZnO and PbOHCI without solubilizing iron. Zinc and
lead are recovered in the leachate by precipitadion
metallic sulfides with NgB,, which can be used in their
own metallurgy as raw materials whereas the reagent
recycled in the process. Solid residue still corgaan
important amount of zinc under Znf®} form. The
extraction of this element requires the destructibtine
ferrite structure which is performed using Fg€H,0O
and allowing the recovery of zinc as Zp@hd iron as
Fe,0;. Separation of both products is obtained by
simple aqueous leaching. The whole zinc is extthcte
and ultimate solid residues, which are iron-ricim de
recycled in steel industry.
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Evolution of chemical,
thermal and microbiological
properties of lignocellulosic
materials during composting

C. Mondini !, M.T. Dell'Abate 2,
L. Leita®, A. Benedetti °

1. Experimental Institute for Plant Nutrition, Gaa,
Italy
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e-mait Lleita@isnp.it

The reliability of composting as a recycling
strategy and use for soil remediation rely on thality
of the end products obtained. However, due to the
nature of the decomposition processes and the high
number of organic wastes available, no single
parameter can give an exhaustive evaluation of
compost stability. We studied the dynamics of
transformation and the degree of stability in a
composting process by integrating different
approaches. Compost samples from cotton cardingjs an
yard wastes with different ages were characterfped
their chemical, thermal and microbiological propest
Humification parameters of the end products (0.8 an
81% for HI and DH, respectively) showed a greater
degree of stability than usually found in well stizied
compost. Thermal analysis displayed an evolution of
organic materials towards more stable fractions:
thermostability index R1 increased from 0.41 t070.7
during the first 60 days and correlated with both(rH=
-0.94 P<0.05) and DH (r = 0.97 P<0.05) humification
parameters. Microbial biomass and BNIN/N ratio
allowed for the evaluation of the degree of stahtibn
of the end product. The simultaneous monitoring of
different parameters, reflecting distinct aspedtshe
composting process, could give a deeper and more
complete description of the degree of stabilizatowl
guality achieved by the organic substrates.
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Formation of NO , precursors
in relation to the air supply
during waste combustion -
Investigations by means of

online High-Resolution FTIR-

spectroscopy

D. Merz, O. Dregert, J. Vehlow

Forschungszentrum Karlsruhe, Institute for TecHnica
Chemistry, Division of Thermal Waste Treatment,
Karlsruhe, Germany

e-mait merz@itc-tab.fzk.de

In an research program aiming for low NO
combustion as an example of process optimisation, o
investigation focuses on the simultaneous measureme
of primarily released N-substances from the fuel.be
The devices used for routine observation of MSW
incineration emission are designed to work well in
clean gas conditions, under consideration of the fe
leftover matrix substances. Reactive substancesaire
measured routinely. When it comes to investigatmms
gases sampled right above the grate in the conaousti
chamber, however, high-sophisticated measuring
techniques are essential. Thus, an online High
Resolution FTIR-Spectroscopy method was applied
Various N-containing waste fractions were usedtfier
thermal treatment in laboratory furnaces to ledroua
the accuracy of this method. The combustion gase|
were sampled by means of self-designed probes an
FTIR gas cells. By tracing characteristic vibration
bands of NO and its precursors, the distribution of
reactive N-substances released in the gas phase wg
quantified. These data are strongly related to thg
process parameters used. High Resolution FTIR
Spectroscopy constitutes an efficient tool for
investigations in complex combustion gases, allgwin
fast online screening for differences and changesms
composition as a result of variations in process
parameters.
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Use of sodium carboxylates

for selective precipitation of

metallic cations in industrial
liquid wastes

E. Peneliau , E. Meux

Laboratoire d'Electrochimie des Matériaux, Universi
de Metz, France
e-mait peneliau@sciences.univ-metz.fr

Each year in France, the detoxification of liquid
wastes from surface- finishing industry generatesua
200.000 tons of metallic hydroxide sludge. SinceilAp
1998, the regulations levels concerning their gferia
specialized landfill have become much stricter and
new regulation concerning the storage of ultimate
wastes has to come into effect from July 2002. At
present time, the management of these liquid wastes
has to be turn towards beneficiation. Metals reogcl
need a selective recovery of each of them. From a
technological and economic point of view, one af th
best ways to investigate seems to be the selective
precipitation of metallic cations using sodium
carboxylates. The determination of metallic
carboxylates solubilities allows the establishmefit
solubility diagrams which are used to predict the
possibilities of selective recovery of metals iffatient
mixtures. A laboratory-scale study has showed tat
separation is effective in the case of binary onaey
mixtures like Fe/Zn, Ni/Zn or Fe/Cr/Ni.
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Washing of power station
heat exchanger by recycling
of wash-water

|. Raisz

University of Miskolc, Miskolc-Egyetemvaros,
Hungary
e-mail: RAISZ010@AXELERO.HU

An essential part of water resources are used i
industrial processes for cooling or washing purpofe
both cases the used water gets back in the envaohm
in a polluted state. The water-use reduction
technologies are spreading mainly in waterlesssalea
oil burning power stations the heat content of hio¢
flue gas is used for pre-heating of the air supply.a
result for this there is a substantial chromiumd an
vanadic compound deposition in the heat exchange
and in addition the material of the heat exchariger
corroded as well, resulting an essential ferrifesraand
manganese compound content. The heat exchang
should be washed by alkali water to improve thet hea|
transfer. The disaggregating material is called
Ljungstrdm mud and was a toxic waste. The task wa
to determine the technological parameters, thg
treatment and recycling possibilities of Ljungstrém
mud and wash solution. In our investigation we were|
looking for a process needing minimal investmerd an
minimal treating equipment in the power stationt bu
completely conforming to the measures of legal dorc
The toxic metal ion removal of calcium hydrate
precipitate form was chosen to keep the limitintuea
of the regulation for toxic metal ions.

Poster: DuWa-23

=

Efficiency of TiO ,
nanoparticles as
photocatalysts

Y. Bessecouad, D. Robert , J.-V. Weber

Laboratoire de Chimie et Applications (EA3471), ket
University, Saint-Avold, France
e-mait drobert@iut.univ-metz.fr

Heterogeneous photocatalysis is a promising
technique for the detoxification of water and dihis
process consists of an illumination of semicondscto
with energy greater than the band gap. There &ieje
of an electron from the valence band to the conduoct
band, leaving behind positive holes. 7i® actually the
most employed photocatalyst. One of the major
limitations in photocatalysis is the relatively loxalue
of overall quantum efficiencies combined with the
necessity of using near ultraviolet irradiation. ia
successes in enhancing the photocatalytic actavigy
getting by preparation of TiOnanoparticles. For TiO
synthesis, different methods of preparation weseett
such as Emulsioning-Gelation, sol-gel route under
reflux and semibath-bath two stages mixed reaction.
The obtained products were in all cases treated at
550°C (during 2hrs or 10hrs). The best result of
photodegradation activity was obtained using ,TiO
prepared by mixing Ti(Og;), with Methanol in
Ethanol solutions. The water was added dropwisemund
reflux for 6h and heated for 10h at 550°C. XRD
analysis showed existence of anatase and rutiretivt
ratio 23% by weight of rutile close to Ti@25. The
amount effect of Methanol, water, temperature and
time of reflux were studied. The overall catalytic
performance has been suggested to be dependent on
quite numerous parameters including particles size,
surface area, the ratio between the anatase amdtillee
crystal phases and the nature of compound will be
degraded.
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Biomass remediation: Hybrid
calcium silicates prepared
from rice hull ash

J.S. Romano, F.A. Rodrigues

Universidade de Mogi das Cruzes, Brazil
e-mait flaviorodrigues@yahoo.com

Rice hull is an agricultural by-product, composed
by organic materials (fibers, polysaccharides, att)
an inorganic silica matrix, which accounts for
approximately 20-30% of rice hull mass. This maieri
is usually burned at the fields, generating suspend
silica particles in the atmosphere). This is a very,
common practice in countries such as Brazil, Chaima

India. There are many problems associated to this

procedure  (soil impoverishment, health and

environmental damage). Considering the huge amounts

of rice hull (around 12xI0ton/year, only in Brazil),
there is a continuous search for the development o
productive uses of rice hull. Commercial cements ar
mainly composed by two calcium silicates, namely,
CaSiOs and CaSiO, and are produced at temperatures
around 1500°C. The main objective of this project i
the production of G&iO, and related materials from
the rice hull ash. The present work shows a new,
synthetic method to synthesize hybrid cementg
(calcium/titanium silicates). The method is basedre
dissolution/precipitation behavior of this biogesitica
(tridymite) in the presence of calcium hydroxidesl a
titanium oxide. It allows the introduction of titam
atoms into the silicate structure, in several propos.
The synthesis is completed at 800rendering the new
hybrid cements.

Poster: DuWa-25

b

f

Coupling solar and biological
processes for the degradation
of a dye biorecalcitrant

pollutant

V.M. Sarria, S. Kenfack, P. Péringer,
C. Pulgarin

Institute of Environmental science and Technology,
Swiss Federal Institute of Technology (EPFL),
Lausanne. Switzerland

e-mait victor.sarria@epfl.ch

Wastewater  containing  5-amino-6-methyl-2-
benzimidazolone (AMBI) used in the manufacture of
dyes was characterised as bio-recalcitrant by mefins
different biodegradability tests. In order to entethe
biodegradability of this pollutant, photocatalytic
degradation methods were explored. The systems
light/TiO,/O,,  light/TiOL/H,0,,  light/F€*/0, and
light/Fe®"/H,0, were compared. The iron photo-
assisted systems exhibited the most interesting
behaviour, from the kinetic and engineering poiotts
view, especially if it is combined with a biologica
process. To compare the efficiency of these systems
several parameters were studied: a) dissolved mrgan
carbon and initial compound concentration, b) the
average oxidation state, c) the toxicity, d) the
biodegradability of photo- treated solution. At lsdale
using a solar lamp, the degradation rate of théesys
light/Fé"/H,0, was the most efficient, but the
light/Fe*"/O, system does not need®} addition and
this improves the economical requirements of the
system. Using scientific information gathered ab la
scale, we carried out field experiments under direc
sunlight. At field scale light/F&/H,0, was five times
more efficient than the light/R#0, system.
Nevertheless, from the economical view, more dedail
research has to be leaded to get sure if, withr sola
energy, the addition of 4D, can be avoided.
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Biodegradability and toxicity
of tannery wastewater

S.G. Schrank *, J.J. Humberto 2,
R.F.P.M. Moreira ?, H.Fr. Schroder

1. |Institut fUr Siedlungswasserwirtschaft, Aachen
University, Aachen, Germany

2. Department of Chemical and Food Engineering,
Federal University of Santa Catarina, Florianépolis
SC / Brazil

e-mail schrank@isa.rwth-aachen.de

Wastewater from leather tanning industry can be
polluted heavily containing inorganic and organic
contaminants. The mineralisation of these organid
contaminants is not always possible, but an
enhancement of biodegradability of tannery wastexvat
is desired. Therefore degradation and advanced
oxidation processes (AOP) applying UV, 10V, O3
and Q/UV at different pH were performed to improve
biodegradability of mechanically pretreated tannery
wastewater while in parallddaphnia magna toxicity
(Gp) was monitored. Toxicity testing b and
chemical analyses of sum parameters, e.g., tagainic
carbon (TOC), chemical oxygen demand (COD) and
biological oxygen demand (BQpwere performed. In
parallel substance specific gas chromatography/masg
spectrometry (GC/MS) and liquid chromatography/MS
(LC/MS) and tandem mass spectrometry (MS/MS)
were applied to monitor changes in the pollutant
spectrum and to identify precursor pollutants ameirt
degradation products. The treatment of tannery
wastewater by UV at pH 11 resulted in a reduction
of COD and BORQwhile TOC was reduced marginally.
In parallelDaphnia magna toxicity testing (G) proved
a decrease in toxicity from 6 to 4. GC/MS, LC/MSlan
MS/MS analyses allowed the identification of phénol
compounds, benzothiazoles, aromatic hydrocarbong
nonylphenolethoxylates (NPEO) and
polyethyleneglycols (PEG) in mechanically pretreate
wastewater and in wastewaters after AOP.

[72)
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A comparative study of dye
adsorption by granular
activated carbon and water
hyacinth powder

W. Somboon !, V. Bhavakul ?,
S. Siriananpibool 2

1. King Mongkut's University of Technology,
Thonburi, Department of Chemistry, Bangkok,
Thailand

2. King Mongkut's University of Technology,
Thonburi, Department of Chemistry, Bangkok,
Thailand

e-mait winai.som@kmutt.ac.th

The community own hand-made textile weaving
industry produces only a small volume of colored
wastewater. The conventional colored wastewater
treatment technologies are too costly to bear aod t
complicated to handle. The possibility of using @at
Hyacinth (WH) powder to decolorize wastewater
containing Methylene Blue (MB) and Direct Blue 168
(DB) was studied. Its effectiveness was comparezhto
activated carbon (AC). The equilibrium of WH-MB
and AC-MB adsorption are obtained after 2 hrs, gvhil
WH-DB and AC-DB takes longer than 10 and 21 hrs
respectively. The pH range of 4.0 to 9.0 has oitiie |
affect on all adsorption systems but the WH-DB
adsorption is greatly decreased at pH < 9.5. The
adsorption of MB and DB on WH and AC are found to
conform to the Langmuir and Freundlich Isotherms.
The order of adsorption capacity are WH-MB > WH-
DB > AC-DB. The WH-MB adsorption is an
exothermic reaction while WH-DB and AC-DB are
endothermic reaction. WH and AC required to treat a
batch of wastewater (200 liters) containing 100 mg-
DB/l to the concentration of 10 mg-DB/I is 0.8 ahd
kgs respectively. The treatment method is easy to
handle and requires no special skills for a pergon
operate and to maintain. WH is readily availabléoat
or no cost makes the regeneration not necessarthand
spent WH could be burnt.
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Effect of Fe/As on arsenic
removal by Fe(I1)/O , process

K. Sopajaree , P. Jitkaw

Dept. of Environmental Engineering, Chiang Mai
University Muang, Chiang Mai, Thailand
e-maitl pompoon@eng.cmu.ac.th

In this batch study arsenic synthetic wastewatef
were experimentally treated by Fe(llY@rocess at
various contact times, iron and arsenic concepimati
order to investigate arsenic removal efficiency.eTh
finding show that this process effectively remove
arsenic from the synthetic wastewater. The coritiangt
has affected on arsenic removal efficiency. Theemor
contact time, the more arsenic efficiency is. Atiah
iron concentration of 5.0 and 10.0 ppm, arsenic|
removal is effective. The Fe/As ratio has only etffe
on arsenic removal efficiency at initial iron
concentration of 2.5 ppm. Although arsenic removal
efficiency at initial iron concentration of 10.0 mppis
high, iron removal efficiency is about 55.7 %. Thits
has to remove iron to meet standard (1.0 ppm).
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Characterization of oil shale
ash by BET analysis and
solid-state NMR spectra

E. Teinemaa, |. Heinmaa, U. Kirso

National Institute of Chemical Physics and Biophgsi
Tallinn, Estonia
e-mait erik@kbfi.ee

Massive quantities of ash are produced worldwide
when fossil fuels (mainly coals) are combusted for
electricity generation. The characteristics of ash
particles are of importance in view of their poteht
applications. In the present study, ten differesh a
samples obtained from various stages of oil shale
combustion in a thermal power plant (Eesti EJ, Harv
Estonia) were characterized by particles morphology
using two methods: NMR and BET analysi%l and
295j MAS-NMR spectra of the samples were recorded
and analyzed. In the majority of samples the alumin
was in tetrahedral coordination state, whereas its
octahedral coordination was found only in few cases
Typical ?°Si spectrum showed a broad line, around -95
ppm of the fly ash glass, and sharp resonancelds -7
and -108 ppm belonging to silica in S#0; and
quartz, respectively. The quantitative data are
presented. The specific surface area, measured by a
nitrogen adsorption BET method, was estimated in
wide range, 0.24 and 1.65%y, for fly ash samples.
The total pore volume (pore diameter, 3.4-20 nm) of
different samples ranged from 0.1 to 1.9 #yn Thus,
the essential quantitative differences were observe
between the oil shale ashes samples originated from
combustion process.
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Fixation of dusting lands in
mining industry: Complex
chemical/biological solution

A.N. Vasiliev *, A.P. Galkin 2

1. Centro de Investigacion y Tecnologia Quimica,
Universidad Tecnol6gica Nacional, Cérdoba,
Argentina

2. Institute of Bioorganic Chemistry and
Petrochemistry, Kiev, Ukraine

e-mait vasiliev@scdt.frc.utn.edu.ar

Mining industry in Russia results in formation of
18,418 min m of wastes annually, while existent 600
tailing and waste disposals occupy a surface abo\
18000 ha. However, forming dust contaminates widg
adjoining areas that reach at least 55000 ha. iBixaf
dusting surfaces on contaminated areas should b
provided for prevention of spreading of toxic
substances into environment. A proposed comple
chemical/biological method of fixation includes
treatment of surface by technical lignine sulfopate
sulfate soap and/or saponified tall pitch followleyd
seeding of some kinds of plants. Chemically fixed
surfaces were found much more stable and significan
decreasing dusting. The highest strength was féoind
covers additionally treated by solution of CaCl
Application of chemical fixing agents allows saving
soil humidity necessary for plant growth. Studytioé
effect of fixing compositions on different plants
showed that sulfate soap and technical lignosuteona
did not affect growth of cereals
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Vegetable wastes as low-cost
sorbents for Cr(VI) uptake

N. Fiol!, M. Martinez?, J. Poch ?,
J. Serarols !, 1. Villaescusa *

1. Universitat de Girona, Girona, Spain

2. Universitat Politecnica de Catalunya, Barcelona,
Spain

e-mait isabel.villaescusa@udg.es

Recenly, the use of low-cost sorbents has been
investigated as a replacement for current costly
methods of removing heavy metals from solution.
Natural materials or waste products from certain
industries with a high capacity for heavy metals ba
employed and disposed of with little cost. In tiisrk,
some waste products from industrial or agricultural
operations (yohimbe bark, olive stones, grape stalk
and cork)cut and sift to get the same particle §z@-

1.5 mm) were used in batch experiments for the
removal of Cr(VI)from aqueous solutions. Results
showed that highest sorption capacities were regdt

at initial pH 2.0 for yohimbe bark and olive storsesl

pH 3.0 for grape stalks and cork. The presenceadIN
did not have any effect on metal removal by yohimbe
bark and grape stalks but in the cas of olivesest@nd
cork, the removal efficiency decreased when inéngas
this salt concentration, due to Neompetition for the
active sites of the waste material. The experindeta
were modelled by means of non-competitive Langmuir
and Freunlich isotherms. When comparing the four
materials, yohimbe bark waste was found to be the
most efficient sorbent followed by grape stalks and
cork that presented similar uptake values.
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Phytic acid: a green reagent

for precipitation of metallic

cations contained in liquid
wastes

F. Zimmermann , E. Meux

Laboratoire d'Electrochimie des Matériaux, Universi
de Metz, Metz, France
e-mait zimmerma@sciences.univ-metz.fr

Phytic acid is an important plant constituent. Abou
85 % of total phosphorus in cereals and vegetables
present on this form. The interaction between phyti
acid and metallic cations (Eo CF*, CU*, Fe*, NiZ*,
PK*, Zr?*...) to form insoluble compounds could be
used either remove heavy metals from industrialidiq
waste or perform selective precipitation in diffgre
mixtures. This work is devoted to the study of stle
precipitation of iron in Felll-Znll mixtures. Conagng
metallic phytates, few thermodynamic data are
available in literature. At first, chemical comptimn of
both phytates was determined by chemical analygis a
thermogravimetry leading to the following formulae:
Fe(Phy).12HO and Zn(Phy).8HO. Then aqueous
solubilities of these compounds were measured
Solubility of iron phytate was found to be equal to
2.5.10° mol.L'’? whereas zinc phytate has a solubility
equal to 1.25.10 mol.LX. Finally, the separation of
both metals was investigated using an experimentg
design. Three parameters were studied: iron
concentration, pH of precipitation and stirring ¢im
The results clearly show that selective preciptatof
iron phytate is feasible using this green reageot is
precipitated with a yield equal to 99.5% and itsidaal
concentration in zinc solutions is only about 70Q Iy
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A study of chromium(VI)
sorption-reduction behaviour
on modified rice husk sorbent

and application for the
remediation of chromium(VI)
leachate from a chromium(VI)
contaminated land

P. Canepa, L.E. EI-Said

Laboratory of Biotechnology, Department of Chenyistr
and Industriall Chemistry, University of Genova,
Genova, ltaly

e-mait elsaid@chimica.unige.it

Rice husk was used to prepare a carbonaceous
sorbent using sulphuric acid treatment. The cajgbil
of the prepared sorbent to remove Cr(VI) from agseo
solutions was investigated by considering the wexio
parameters: contact time, pH, metal ion concewmtnati
and sorbent status (wet and dry). The rate of Gr(VI
removal at pH 2 followed a first order rate expi@ss
approaching equilibrium within 50 hours. Sorptioasv
highly dependent on the pH with reduction takingcel
in chromium solution with pH up to 7. At pH valuss
2 for 100 and 200 ppm of Cr(VI), complete reduction
to Cr(lll) was obtained with low sorption. Maximum
sorption was found at pH range 2.4 -2.8 for both
sorbents for 100-200 ppm. A contaminated soil with
Cr(VI) concentration up to 15,000 ppm was washed
with 0.1M citric, 0.1M acetic, 0.1M HCI, 0.1M
sulphuric acid and 0.1M NaOH and hot distilled wate
The leachate was acidified to pH 2 and reduced to
Cr(Ill) using the carbonaceous sorbent. The carbon
material seems cheap and efficient for Cr(VI) realov
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Effect of rhamnolipids on the
water solubilization and the
mobilization of PAHs from
contaminated soil

S. Gabet?, F. Bordas ?, P. Lafrance ?

1. Laboratoire des Sciences de I'Eau et de
I'Environnement, Limoges, France

2. Institut national de la recherche scientifiqQentre
INRS-Eau-Terre-Environnement, Université du
Québec, Canada

e-mait sgabet@netcourrier.com

Polycyclic aromatic hydrocarbons (PAHs) show
limited natural attenuation in soils. These computsun
are relatively immobile and are often not readily
bioavailable. Tensioactive compounds (chemical or
biological) have been shown to enhance the
mobilization and flushing of PAHs from contaminated
soils. Biosurfactants are particularly promising $woil
decontamination purposes and groundwater protectio
because they are usually biodegradable and noo-toxi
The objective of this study was to obtain experitakn
results to define and to predict the effective dtmas
for optimizing a soil remediation technology based
the injection of biosurfactants solutions in soihe
capacity of rhamnolipids to enhance the removal of
pyrene, fluorene and fluoranthene from soil was
investigated. The partitioning of PAHs between
biosurfactant micelles and the aqueous solution wa
characterized by the mole fraction micelle-
phase/aqueous-phase partition coefficient and tilarm
solubilization ratio. Single compounds and theimany
and ternary mixtures were studied showing synecgist
or antagonistic effects on the solubilization ofe th
PAHs in static conditions. The Km and RMS
parameters easily obtained in static conditionsewer
confronted with the results of PAHs mobilization
observed from soil column experiments. The interes
and the use of these parameters as predictive tools
evaluate soil remediation efficiency were investga
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A remedy to polluted
grounds: a new in-situ
approach

A. Gauthier , F. Amin 2,
P. Lecoustumer 3

1. Université de Lille 1 UFR Sciences de la Terre
Villeneuve d’Asque, France

2. Université de Poitiers, Laboratoire Matériaux et
Géologie Environnementale, ESIP, Poitiers, France

3. Université de Bordeaux, Talence,France

e-mait arnaud.gauthier@univ-lillel1.fr

The management of the polluted sites and grounds
became one of the stakes of this new decade. This
approach passes by a fine characterization of itke s
and their pollutants, especially farmhouses to psep
an adapted remediation. Accordingly, a new concept
consists in an in-situ processing of the sitesetoee
limiting the costs and accelerating the possibitify
making the site accessible. The goal of this stwdg
to study, in laboratory, the sorption of various
pollutants (heavy metals) present in a ground sated|
on mineral phases. These minerals result from the
degradation of an artificial glass in natural coiodis.

The first results highlight the development of pmo
mineral glass of zeolite types at the glassy setfas
well as a reduction in the ground contents. A finer
study will make it possible to follow the processds
sorption and possible speciation of the pollutaats]
will be supplemented by tests in real condition.
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Efficiency of meat and
bonemeal combustion
residue for lead
immobilisation: kinetics and
mechanism

E. Deydier, R. Guilet , P. Sharrock

Laboratoire de recherche, Departement de Chimi€, 1U
Paul Sabatier, Castres, France
e-mait guilet@chimie.iut-tlse3.fr

The presence of lead in aqueous effluents and th
fate of meat and bonemeal stocks are two majol
environmental and health concerns. Among the
different processes, valorisation of meat and b@am
can be realised by a thermal treatment. During
combustion, thermal energy is recovered and prson i
destroyed. In our search for new materials toaektr
metal from aqueous effluents, we investigated the u
of low risk meat and bonemeal combustion residues|
We report here a study on their ability to uptakel a
immobilise lead. The thermal behaviour of crude mea
and bone meal was followed by TGA. The resulting
ashes were characterised by powder X ray diffractio
(XRD), particle size, specific surface area (BEand
elemental analysis. Meat and bone meal combustio
residues were found to be a natural apatite-rich
substance. Mechanism and kinetics of lead remoyal b
this bioinorganic material were investigated. Batch
metal removal experiments were carried out and lea
concentration, calcium and pH were monitored. The
mechanism was compared to that occurring for purg
apatite. Our results show that this natural apatitg
removes in a few minutes a large quantity of leb(
mg/g capacity). Meat and bone meal combustion
residues represent a valuable alternative apatiiece
for environmental application.
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Laboratory experiments with
microbial mats:
Biodegradation of petroleum
model compounds and
physiological response to

pollution

J. Koester !, S. Groetzschel ?,
N.M.D. Safi'®, D. de Beer?,
J. Rullkoetter *

1. Institute for Chemistry and Biology of the Mazin
Environment (ICBM), Carl von Ossietzky
University, Oldenburg, Germany

2. Max Planck Institute for Marine Microbiology,
Bremen, Germany

3. Environmental Protection and Research Institute,
Gaza, Palestine

e-mail:juergen.koester@icbm.de

Microbial mats are able to thrive in heavily podidt
environments and to degrade organic pollutants ssch
petroleum and pesticides. Aspects of biodegradation
and the microbiological and physiological responge
microbial mats to the addition of pollutants are
addressed in frame of an interdisciplinary German-
Palestinian-Israeli research project. Experimenesew
performed under field conditions in outdoor
experimental ponds and in the laboratory with $hsrr
and intact microbial mats. As pollutants we used n-
octadecane, pristane, phenanthrene and
dibenzothiophene. These model compounds represent
bonds types present in major petroleum constituémts

order to achieve a close contact between the
hydrophobic  pollutants and microbes, model
compounds were adsorbed to montmorillonite

previously treated with benzyltrimethylammonium
cations. The inoculation of a microbial community
from Wadi Gaza (Palestine) under controlled lalmgat
conditions resulted in the development of a miabbi
mat with the capacity to biodegrade petroleum model
compounds. In the laboratory, complete degradaifon
aromatic compounds was achieved within few days.
Aliphatic compounds were partly preserved as aeceff
of incomplete bioavailability. The physiological
response was monitored by microsensor techniques. A
fast, strong decrease in oxygen concentration & th
first week after addition of the pollutants wasldaled

by a slow recovery over four weeks time.
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Using b-Cyclodextrin to
enhance the bioavailability of
soil adsorbed polyaromatic
hydrocarbons -
thermodynamic study of the
environmental applicability

M. Lubomska *, M. Rogalski

1. Institute of Physical Chemistry Polish Acaderfy o
Sciences, Warsaw, Poland

2. Laboratoire de Thermodynamique et d'Analyse
Chimique, Université de Metz, Metz, France

e-mail monikal@ichf.edu.pl

The present work is concerned with increasing thg
bioavailability of hydrocarbons by using b-
cyclodextrin. Hydrocarbons encountered in the
environment are usually adsorbed on the solid gesti
or on the organic matter. The process of hydroagabo
desorption is a necessary step for their biodegiada
It may be facilitated by surfactants enhancing rthei
solubilisation in the ground water and increasingirt
bioavailability. This however, could increase tsk of
groundwater pollution so the surfactants replacémen
by biodegradable compounds such as b-cyclodextri
should be considered. It is known, that b-cyclodext
may enhance the biodegradation of hydrocarbongusin
microbial colonies isolated from a petroleum patiit
soil and effects on photodegradation of organophoru
pesticides in humic waters. In this work we propase
tentative mechanism of formation of hydrocarbon-b-
cyclodextrin aggregates in the complex aqueous
environment. Aggregation phenomena were examined
using surface tension measurements, UV-VIS
absorption-photometry and of Dynamic Light
Scattering of systems containing hydrocarbons. Thg
mechanism based on experimental data was proposg
to represent the processes of hydrocarbon desorptid
from the silica and the solubilisation with b-
cyclodextrin.  While, 1:1 complexes of b-
cyclodextrin:hydrocarbon are formed in pure watiee,
formation of more complex aggregates may be
observed in the aqueous environment containingicert
polar compounds.
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In-situ chemical oxidation:
determination of
permanganate contribution
for reducing perchlorethylene
pools

A.C. Mesquita *, K. Soga’,
M.S.S. Almeida 2

1. Cambridge University, Cambridge, United
Kingdom

2. COPPE/UFRJ, Rio de Janeiro, Brazil

e-mait acm6l@cam.ac.uk

In-situ chemical oxidation is an emerging
technology for destruction of chlorinated chemicéts
this study, we investigated the contribution of
permanganate oxidation to free phase PCE remdwal, t
effect of MnQ precipitation on the system
permeability and the resulting mass flux after
remediation. Column experiments were conducted in a
30 cm long borosilicate glass column of 5 cm indérn
diameter packed with well-characterized sand wigte f
phase PCE in residual condition. During chemical
oxidant flushing, the column effluent samples were
analysed for pH and for KMn{and PCE concentration
to examine the removal processes occurring in the
column. In addition, tracer studies were condudted
assess changes in the flow rate due to precipitatio
MnO,. The mass transfer behaviour of PCE was also
examined before and after chemical oxidation
remediation. The results indicate that approxinyatel
90% of PCE removal is due to dissolution and
mobilisation of PCE and the remaining 10% to
oxidation. By comparing the experimental resultthi
data available in the literature, the efficiency of
chemical oxidation for free phase PCE remediat®on i
discussed.
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Residual effect of compost on
sorption and availability of
heavy metals in soil

G. Petruzzelli , B. Pezzarossa

Institute of Soil Chemistry, CNR, Pisa, Italy
e-mait petruzzelli@ict.pi.cnr.it

The sorption properties of a soil which has been|
treated 15 years ago with high rate of composteq
sewage sludge have been investigated to evaluate t
residual effect of compost addition on the soilpsion
capacity. Zn and Cd sorption showed that also affer
years the addition of compost affected markedly the
sorption. After compost the soil solid phase showed
greater affinity for the metals, since the amowaibed
are higher than in the original untreated soil \arg
concentration used. The isotherm, indicated a greq
affinity between the metal ions and the sorbindeaaas
which selectively favours heavy metal sorption e t
respect to alkaline ions A possible explanationtfiese
findings is that new sorbing sites become availaile
the solid phase of the soil following compost aiddit
and that these sites are still active 15 years dfte
cessation of compost addition to soil. Compost can
contribute for a long period to the retention oawe
metals, influencing their distribution between thail
solid and liquid phases. However, since the sanptio
capacity is inversely related to the amount of neta
sorbed, only "low metal" compost can provide new
sorbing sites free of heavy metals.
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A comparison of natural and
commercial sorbent materials
for the removal of copper
from aqueous media

I.B. Rae, S.W. Gibb

Environmental Research Institute (ERI) of the North
Highland College, UHI Millennium Institute,
Thurso, Caithness, Scotland, United Kingdom

e-mait iraeth@thurso.uhi.ac.uk

Recent research has demonstrated the potential of
certain natural materials for detoxification of et
bearing waters i.e. to function as biosorbents.eHee
report results of an evaluation of two biosorbents,
mechanically milled crabshell (MMC) and
cryogenically milled crabshell (CMC) for the remoéva
of copper (Cé") from aqueous solutions over a range
of concentrations. Their performance was compaved t
Darco®, Nortit® activated carbons and a Dowex®
50W strong cation-exchange resin. Both crabshell
materials removed up to 99.5% Tufrom 1-1000
mg/L solutions. This compared favourably to the mos
efficient commercial material, Dowex® 50W (> 99.8%
Cu?* removal from 1-1000 mg/L solutions). While the
activated carbons removed >99.5%°Cin the 1- 50
mg/L range, they were less efficient at more eledat
concentrations. Results indicated removal to bapadr
process which proceeded via a complex range of
mechanisms including ion-exchange, adsorption,
absorption and precipitation depending on coniaw,t
solution pH, initial copper concentration and atsot
used. Although MMC was marginally less efficient in
removing C&" than CMC, its production costs from
raw crabshell are significantly lower. Since cradikls
an environmentally benign, waste-material, we
conclude that MMC constitutes a viable low-cost
biosorbent for removing Glifrom aqueous media.
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Study of the possible
treatment of peasant well
water of Abidjan (Ivory Coast)
by TiO , photocatalysis

D. Robert ', B. Dongui

1. Laboratoire de chimie et applications, Univérsie
Metz, Saint-Avold, France

2. Ecole Normale Supérieure d’Abidjan, Laboratoire
de chimie physique, Abidjan, Ivory Coast

e-mait drobert@iut.univ-metz.fr

The presence of chlorinated phenols and
chlorinated pesticides in peasant well water ofditye

of Abidjan is a big problem of public health in tyo
Coast. Most of these recalcitrant compounds arg
considered toxic or potentially carcinogenic and
mutagenic to mammalian, aquatic life and are listed
among the priority pollutants by US EPA. Advanced
oxidation destructive processes, such as ,TiO
photocatalysis, have been shown to be an effectiv
alternative, especially at low contaminant
concentrations. For our study, we chose to degttagle
4nitroacetophenone (4-NAP) because this molecude hg
a structure which one finds in many pesticides. Theg
influence of the photocatalyst concentration on the
mineralization kinetics of 4-NAP has been invedtga
employing different concentrations of Degussa P25
varying from 0.1 to 2 g/l. For higher concentratiasf
TiO,, the removal efficiencies decreased with
increasing amount of TiDThese results show that the
optimum amount of Ti@is 1 g/l. The pH has an
important effect on the photomineralization of 44RA

It is necessary to work at acidic (or neutral) pH,
because at basic pH there is much repulsion of &NA
by negative TiQ surface. We have also tested different
photocatalysts
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The study of photocatalytic
activities of titania and titania
- silica aerogels

B. Malinowska !, J. Walendziewski *,

D. Robert ?, J.-V. Weber?,
M. Stolarski *

1. Wroclaw University of Technology, Institute of
Chemistry and Technology, Gdanska, Poland

2. Laboratoire de Chimie et Applications, Univegsit
de Metz, Saint-Avold, France

e-mait Didier.Robert@iut.univ-metz.fr

Titanium dioxide appeared to be a subject of great
interest concerning its photocatalytic activity ttha
follows decontamination ability. Although, partiedly,
TiO, P25 Degussa is still commonly used in the
photocatalytic processes the new ways of refined
Titania  photocatalysts  production have been
investigated. The research can be split, at leagree
directions: firstly catalyst doping using transitimetal
ions following that band gap of the semiconductor
decreases, secondly size lessening of the singlielpa
resulting in the increase of the oxidizing powerttoé
exited electron holes and finally increasing the
adsorption capability of the catalysts. In the pris
studies second and third way of the catalyst
improvement has been undertaken. Titania and ditani
silica aerogels have been prepared. Their photigtiata
activities were determined and extensive structure
research was carried out.
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Thermodynamics of
hydrocarbon complexation by
b-cyclodextrine in aqueous

environment

L. Negadi®, M. Lubomska 2, P. Magri?,
M. Rogalski

1. Faculté des Sciences, Alger, Algeria

2. Institute of Physical Chemistry Polish Acaderfy o
Sciences, Warsaw, Poland

3. Laboratoire de Thermodynamique et d'Analyse
Chimique, Université de Metz, Metz, France

e-mait rogalski@sciences.univ-metz.fr

The release of hydrocarbons into the environment
whether accidental or due to human activities, risain
cause of water and soil pollution. Many bioremadrat
technologies have been developed to remove thes
contaminants. Several petroleum aliphatic and
polycyclic aromatic hydrocarbons can act as soofce
carbon and energy for the growth of soil
microorganisms. Their hydrophobicity and low water
solubility mean that hydrocarbons pass very slowly
from a non-aqueous to the aqueous phase liquid i
which they are metabolised by microorganisms.
Moreover, in the soil they are adsorbed to clay or
humus fractions. b-Cyclodextrin may enhance
solubilization and removal of contaminants.
Biodegradation is also enhanced due to increase
bioavailability of pollutants. This work considers
thermodynamic and kinetic aspects of hydrocarbon
complexation with b-cyclodextrin in aqueous sologo
and in adsorbed state. The influence of the cortipaosi
of the aqueous phase and of the presence of polg
organic compounds on the mechanism of complex
formation was taken into account. Data obtained wit
differential scanning calorimetry were used to akte
the standard entropy, enthalpy and Gibbs energlieof
inclusion reaction. Calorimetric experiments welsa
performed to determine the activation energy of the
hydrocarbon complexation.
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Phytoextraction capacity of
trees growing on a metal
contaminated soill

W. Rosselli }, C. Keller ?, K. Boschi 3

1. WSL Swiss Federal Research Institute, Lausanne,
Switzerland

2. Swiss Federal Institute of Technology of Lausgnn
Laboratory of Pedology, Lausanne, Switzerland

3. Bayerische Landesanstalt fir Wald und
Forstwirtschaft, Freising, Germany

e-mait rosselli@wsl.ch

Phytoremediation is an innovative biological
technique to reclaim land contaminated by heavy
metals or organic pollutants. It aims to select the
appropriate plant species to decontaminate polluted
areas by contaminant extraction. In the presenkwor
we studied the ability of five woody tree and shrub
species to extract heavy metals from a pollutetiteoi
their superior parts. The metal content in leaved a
twigs was determined. Salix and Betula extractenfe
metals from the contaminated soil and transferhednt
to their superior tissues. On the other hand, Alnus
Fraxinus and Sorbus excluded them from their soperi
tissues. In a phytoremediation approach of soil
contaminated by heavy metals, the plants must be
chosen among the species that are able to grow on
contaminated soils. This is true for phytoextractamd
phytostabilisation. When they can also take updarg
quantities of heavy metals through high concerntrati
in their shoots and/or a high biomass productibant
phytoextraction can be considered. Ultimately, the
option to be taken will depend on the physico-cleani
characteristics of the soil to be decontaminatediels
as on local laws and further use of the soil.
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Influence of catalyst type,
temperature and grain size on
contact precipitation of

fluoride

A. Phongphiphat *, K. Sopaijaree *,
H. Bregnhgj 2

1. Department of Environmental Engineering, Faculty
of Engineering, Chiang Mai University, Chiang
Mai, Thailand

2. Environments and Resources, Technical University|
of Denmark Kongens Lyngby, Denmark

e-mail pompoon@eng.cmu.ac.th

In the northern region of Thailand, groundwater in
several parts contains fluoride exceeding the 199
WHO guidelines (1-1.5 mg/l). This has caused the
fluorosis problem-a serious bone disease-among loc3
people. Thus, suitable solution must be createdtd@o
Precipitation is a relatively new method. It hasibe
tested in field only for a short period in Tanza(ahi
1997) and in lab in Thailand (Albertus et al 2000).
requires low operations and maintenance cost, lov
daily working load, and no risky chemicals. As the
result, it gives high removal efficiency. Therefoit
might be an appropriate method for defluoridatian i
Thailand. Study on factors that influence on the
process’s efficiency and the reaction will lead to
optimization of this method. This study was didde
into three parts. First study, influence of catalype,
was conducted in Jar test. Three different typdsooke
char (from Kenya, Thailand and Scotland) and two
types of activated carbon (from Thailand and Scaofja
were tested. Second study was to investigate th
influence of temperature. Experiment was carrieou

both chemostat system and jar test simultaneously.

Considered temperatures were 15, 20, 25, 30 af@.35
The third study was to investigate the influencerafin
size. This experiment was carried out in columns.
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Column studies for
assessment of PAH
biodegradation kinetics in
polluted soils

J. Troquet *, F. Poutier !, C.-G. Dussap 2

1. BIOBASIC Environnement (and Lab. de Génie
Chimique et Biochimique), Clermont-Ferrand,
France

2. Laboratoire de Génie Chimique et Biochimique,
CUST, Université Blaise Pascal, Aubiéere, France

e-mait jtroquet@biobasicenvironnement.com

Polycyclic Aromatic Hydrocarbons (PAH) are
present in numerous petroleum hydrocarbons pofigtio
of soils. These compounds show a particular resista
to the endogenous micro-flora biodegradation for
essentially two reasons: their weak bio-availapiind
their toxicity for some bacteria. Current reseasche
have to improve the knowledge of these parameters i
order to accelerate the bioremediation processes of
such polluted soils. A laboratory scale pilot plant
allowing the systematic study of these factors ieefo
their extrapolation at full scale has been designed
Several soils samples from a former gasworks site
containing a lot of PAH strongly adsorbed on ground
particles have been laboratory tested. A studyopoit
already defined by the Biobasic Environnement
company for the implementation of biodegradability
studies has been used. The scope of this work is to
determine the biodegradation rates in a specife ci
soil contamination by PAH, in order to assess the
technical and economical feasibility of an in-situ
bioremediation treatment. The stoichiometric edumati
for bacteria growth and pollutant biodegradatiors ha
been established, allowing the determination of snas
balances. Biodegradation monitoring is achieved
continuously by an on-line measurement of carbon
dioxide production and intermittently by analysing
residual hydrocarbons. Results lead to the knovdedg
of biodegradation rates which allow to determine th
treatment duration and cost.
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Removal of heavy metals by
modified zeolites

U. Wingenfelder , G. Furrer, R. Schulin

ETH Zurich, Institute of Terrestrial Ecology, Sehien,
Switzerland
e-mait wingenfelder@ito.umnw.ethz.ch

Introduction Natural, synthetic or modified zeddite
can be used for the immobilisation of heavy metals
solutions and soil. The aim of this work is to exse
new tailoring substances that enhance the capaoidy
selectivity of the zeolite material for certain tga
metals. Suitable tailoring molecules, like cystezami
with its positivly charged amino group and a thiol
group can serve as bridging molecules between th
zeolite and mercaptophilic heavy metal -cations.
Methods The zeolite in its natural and sodium favas
shaken with cysteamine solutions for one day. After|
three-fold washing with water, the zeolite was rdixe
with lead nitrate solution. Results and Outlook The
natural zeolite adsorbed cysteamine up to 11.7%sof
CEC, the sodium zeolite up to 21.3%. The desorption
tests with water showed that only a minor parthef t
cysteamine could be released. The adsorptionwasts
lead indicated that the treatment with cysteamiite d
reduce the adsorption capacity of the zeolite. Thig
phenomenon can be explained by competition for
adsorption sites between cysteamine and
However, the mercaptophilic cysteamine should show
distinct enhancement towards adsorption of cadmium
and mercury cations.
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Problem based learning (PBL)
technique applied for basic
sciences education chemistry
and the environment

M.A. Yarto

Monterrey Technological Institute, Mexico City,
Mexico
e-mait myarto@campus.ccm.itesm.mx

Problem Based Learning (PBL) is currently applied
for the teaching of Chemistry and Environmental
Sciences. PBL allows students to propose solufions
specific problems. These are selected and designed
order to demand from the student acquisition dfoeti
knowledge, problem solving proficiency, self-direatt
learning strategies, and team participation skills.
Students assume increasing responsibility for their
learning, giving them motivation and feelings of
accomplishment. Faculty in turn become resources,
tutors, and evaluators, guiding the students irr the
problem solving efforts. The importance of the
environment and its protection is taken into act@mm
each part of the course. Each problem usually stsi
of everyday issues such as air pollution caused by
chemicals emitted from automobiles and industrial
processes. Students are required to propose dosolut
based on their knowledge of Chemistry and the
Environment. The success in applying PBL is
monitored by evaluating the students knowledge of
basic theory in chemistry and environmental issareb
its application to solve specific problems assigned
during the academic period. Furthermore, designing
problems concerning pollution and environmental
impacts caused due to the presence of specific
chemicals, allows the student to understand the
behavior of these substances within the environment
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