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The international conferences EcoBalt are dedicated to the
most recent scientific and technological developments in the
field of environmental analysis, environment and its protection,

green and sustainable chemistry.

Goals of EcoBalt 2018

The conference will bring forward most recent scientific and
technological developments in the field of environmental
science, environmental analysis, analytical, green and

sustainable chemistry.

The conference will be aimed towards environmental problems
- air, water, soil contamination assessment and options for its
reduction, new, environmentally friendly products, recycling,
and environmental education.

It is a great chance for scientists, industry and students in the

Baltic and related regions to come together and share

knowledge and discuss issues in relation to our environment.
EcoBalt 2018 will be extended with sections on sustainable

materials and technologies.
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Date: Thursda

y 25t October, 2018

Conference Programme

Venue: Ministry of Environment of the Republic of Lithuania, Jaksto 4/9, Vilnius, 506 hall

8:00-9:00 Registration
9:00-9:30 Opening ceremony, Session |
Chair of the session Prof. Rimantas Ramanauskas
e Welcome by Prof. Aivaras Kareiva.
e  Welcome by the Minister of the Environment of the Republic of Lithuania.
o  Welcome by Vice-Rector of Vilnius University Prof. Rimantas Jankauskas
9:30-10:20 Prof. Dr. Andrew R. Ser Cymru Chair of Low Flexible Approaches to Water Treatment
Barron Carbon Energy and and Metal Remediation: From a Village to
Keynote lecture Environment, Director of | the Oil Patch
ESRI, Swansea University,
United Kingdom
10:20-10:55 | Dr. Kiriaki Foundation for Research | Structure and Dynamics of Bio-based
Chrissopoulou and Technology-Hellas, Polyesters in the Bulk and Under
Invited speaker Institute of Electronic Confinement
Structure and Laser,
Heraklion Crete, Greece
10:55-11:15 | Coffee break
Session |,
Chair of the session Prof. Ivo Leito
11:15-11:45 | Galina Garnaga-Budre | Director of Environmental | The Chemical Status of the Baltic Sea in
Invited speaker Research Department, Lithuania: Current Status and Trends
Lithuania
11:45-12:15 | Saulius Janulevicius Limited liability company | Some Peculiarities of in-situ Soil and
Invited speaker “Grota”, Lithuania Groundwater Remediation in Lithuania
12:15-12:35 | Prof. Dr. Henrikas Vilnius University, Leaching of Cu, Pb, Sn from e-waste and
Cesiulis Lithuania Electrowinning in the Eco-friendly Solutions
Oral presentation
12:35-14:00 | Lunch
Session I,
Chair of the session Prof. Arturs Viksna
14:00-14:35 | Prof. Dr. Przemyslaw | Department of Analytical | The Studies of Speciation in Environmental
Niedzielski Chemistry, Faculty of Samples Using Hyphenated Techniques
Invited speaker Chemistry, Adam with Atomic Spectrometry Detection
Mickiewicz University,
Poznan, Poland
14:35-15:00 | Dr. Agnese Osite University of Latvia, Analysis of Particulate Matter Originated
Oral presentation Latvia During Burning of Scented Candles
15:00-15:20 | Siiri Saaver Estonian Environmental Analysis and Validation of Perfluorinated
Oral presentation Research Centre, Estonia | Compounds in Water, Sediment and Fish
with LC-ESI-MS/MS
15:20-15:40 | Coffee break
15:40-17:30 | Excursion to Vilnius University Library (Optional).
15:40-17:30 | Excursion to Vilnius University Life Sciences Center (Optional).




Date: Friday 2

6" October, 2018

Venue: Ministry of Environment of the Republic of Lithuania, Jaksto 4/9, Vilnius, 506 hall

8:00-9:00

| Registration

Session IV,

Chair of the session Prof. Andrew R. Barron

Oral presentation

Animal Health and
Environment “BIOR”,
Riga, Latvia

9:00-9:35 Prof. Habil. Dr. Ewa Faculty of Chemistry, Very Precise Determination of Stable
Bulska University of Warsaw, Isotopes of Ca, Mg and Sr by MC-ICPMS for
Invited speaker Poland Environmental Purposes
9:35-10:10 Dr. Aleksey Etin Limited liability company | A Story of an Eco-revolution in a Niche
Invited speaker “Veika”, Lithuania Industry
10:10-10:45 | Dr. Maarja Opik Department of Botany, Why Should We Care of Soil Microbiota -
Invited speaker Institute of Ecology and the Case of Arbuscular Mycorrhizal Fungi
Earth Sciences, University
of Tartu, Estonia
10:45-11:20 | Coffee break
Session V,
Chair of the session Prof. Przemyslaw Niedzielski
11:20-11:50 | Erika Mamaitiene Environmental Protection | Determination of Pharmaceutical
Invited speaker Agency, Lithuania Substances and Neonikotinoid Insecticides
(EU-wide List of Substances to be
Monitored in Accordance with Article 8b of
Directive 2008/105 / EC) by Liquid
Chromatography-Mass Spectrometry
11:50-12:15 | Prof. Dr. Ivo Leito University of Tartu, Analytical Chemistry Education Activities at
Oral presentation Institute of Chemistry, University of Tartu
Tartu, Estonia
12:15-12:35 | Dr. Inna Melnyk Institute of Geotechnics Surface and Porosity Engineering of
Oral presentation of SAS, Kosice, Slovak Aminosilica Nanoparticles for Different
Republic and Chuiko Applications
Institute of Surface
Chemistry of NAS of
Ukraine, Kyiv, Ukraine
12:30-14:00 | Lunch
Session VI,
Chair of the session Dr. Maarja Opik
14:00-14:30 | Dr. Anatoli Popov Institute of Solid State Physics of Photostimulable Storage
Invited speaker Physics, University of Phosphors — Progress Overview of Image
Latvia, Riga, Latvia Plate Development and Their Application in
Physics, Biology and Life Sciences
14:30-14:50 | Dr. Vilius Poskus Vilnius University, Trans Fatty Acids Separation by Silver
Oral presentation Lithuania Nanoparticles Modified Monolitic Silica
Column
14:50-15:10 | Dr. Ingars Reinholds Institute of Food Safety, Mycotoxin Contamination in Herbal Teas

from Latvia, Safety Assessment of Their
Beverages




15:10-15:30 | Dr. Tadas Matijosius Center for Physical Tribological Destruction of Anodized Al
Oral presentation Sciences and Technology, | Waste of Different Alloys in Environment
Vilnius, Lithuania

15:30-15:50 | Coffee break

16:00-18:00 | Poster presentations

Chair of the session Dr. Lina Mikoliunaite
19:00-22:00 | Conference dinner

During the Gala Dinner the men’s choir Avanti Vilnius will give concert. Young, charming and ambitious male vocal
ensemble “Avanti Vilnius” (leader Ausra Liutkute) sing songs from Lithuanian and foreign authors

Date: Saturday 27" October, 2018

Venue: Ministry of Environment of the Republic of Lithuania, Jaksto 4/9, Vilnius, 506 hall

8:00-9:00 | Registration
Session VII,
Chair of the session Dr. Kiriaki Chrissopoulou
9:00-9:35 Dr. Vijayalakshmi School of Engineering, Application Carbon Nanomaterials and
Velusami Manchester Metropolitan | Carbohydrate Polymer Composites for
Invited speaker University, United Sensing Environmental Toxins
Kingdom
9:35-10:10 Assoc. Prof. Dr. Ausra | Institute of Chemistry, Electrochemical Oxidation -
Valiuniene Vilnius University, Environmentally Friendly Way to Utilize
Invited speaker Lithuania Cyanide Solutions
10:10-10:45 | Dr. Natalia Tsyntsaru | Institute of Applied Electrodeposited Catalysts Based on W-
Invited speaker Physics, Rich Alloys for Sustainable Hydrogen
Chisinau, Moldova Production
10:45-11:00 | Award of the best posters. Closing of the conference




Friday 26" October

16:00 - 18:00

POSTER SESSION

A. Abola, Z. Gavare, E. Bogans,
M. Strazds

L. Alinauskas, Z. Stankeviciute,
A. Zarkov, G. Balciunas,

A. Kareiva, E. Garskaite

B. Al-Sagarat, A. E. Al-
Rawajfeh, B. Udvardi, M. R. Al-
Rbaihat, E. AlShamaileh

V. Osipovaite, I. Ancutiene

S. Zukauskas, D. Palinauskas, A.

Ramanavicius, G. Bagdziunas
|. Barauskiene, E. Valatka

Z. Dankova, A. Bekenyiova,

Z. Bujnakova, Z. Mitroova,

D. Gesperova, |. Styriakova,

D. Styriakova and J. Briancin

B. Brasiunas, A. Popov,
- A. Ramanaviciene

L. Busa, L. Kepa, A. Viksna,
. E. Bulska

A. Ciuladiene, A. Luckute,

A. Kareiva

0. Demchyna, B.Rachiy,
A.Kostruba, L. Romanyuk,

V. Bahriychuk, R. Romanyuk,
R. Musiy

V.V Sliesarenko., O.A Dudarko,
I.V. Melnyk

|. Gabriunaite, A. Valiuniene

J. Gaidukevic, R. Trusovas,
G. Niaura, I. Malisauskaite,

J. Barkauskas

L. Glumbokaite, E. Dauksaite,
A. Kausaite-Minkstimiene

DETERMINATION OF TOTAL MERCURY CONCENTRATION IN
EGGSHELLS OF BLACK STORKS

SYNTHESIS AND CHARACTERIZATION OF POTASSIUM-DOPED
BIOACTIVE GLASS

A NOVEL KAOLINITE-NPK MIXTURE AS AN
ENVIRONMENTALLY FRIENDLY SLOW-RELEASE FERTILIZER

COMPOSITIONAL AND MORPHOLOGICAL
CHARACTERIZATION OF COPPER SELENIDES FILMS ON GLASS
THE CARBAZOLE AND TRIPHENYLAMINE MOIETIES-BASED
SEMICONDUCTORS FOR GLUCOSE BIOSENSORS
ELECTROCATALYTIC AND PSEUDOCAPACITIVE PROPERTIES OF
LAYERED NICKEL—COBALT OXIDE COATINGS ON STAINLESS
STEEL

EXPERIMENTAL STUDY OF AS(V) ADSORPTION ONTO
DIFFERENT ADSORBENTS

SYNTHESIS OF GOLD NANOPARTICLES USING REDUCING
SUGARS

USE OF LA-ICP-MS AND IRMS DATA TO DISTINGUISH
BETWEEN ORGANICALLY AND CONVENTIONALLY GROWN
WHEAT

INVESTIGATION OF RED BALLPOINT PEN INKS

SOLAR AIR THERMAL COLLECTORS FOR APPLICATION IN THE
FOOD INDUSTRY

FIXING OF Nd(lIl) IONS ON THE SURFACE OF MONO- AND
BIFUNCTIONAL SILICA SBA-15 TYPE TO PROVIDE THEM
LUMINESCENT PROPERTIES

PHOSPHOLIPID BILAYER FORMATION ON FLUORINE DOPED
TIN OXIDE

LASER-INDUCED REDUCTION OF GRAPHENE OXIDE-DYE
NANOCOMPOSITES: THE EFFECT OF DYE MOLECULES ON
GRAPHENE SHEETS QUALITY AND STRUCTURAL PROPERTIES
DEVELOPMENT OF A NOVEL AMPEROMETRIC GLUCOSE
BIOSENSOR BASED ON GLUCOSE OXIDASE FUNCTIONALIZED
POLY(PYRROLE-2-CARBOXYLIC ACID) PARTICLES



D. Godina, K. Meile,

A. Zhurinsh, R. Pomilovskis
R. Golubevas, A. Zarkov,

L. Alinauskas, A. Kareiva,
E. Garskaite

V. Grebnevs, A. Viksna,

0. Purmalis, K.A. Gross,

L. Pluduma

D. Grendaite, E. Stonevicius,
J. Karosiene, K. Savadova, J.
Kasperoviciene

Vitta, R. Skaudzius

R. lvanauskas, A. Kunciute

V. Uleviciene, R. Ivanauskas,
L. Samardokas

K. Jancaitiene, R. Slinksiene
A. Jansons, A. Osite.

V. Jonauske, Th. C. K. Yang,
A. Kareiva

D. Karloniene, D. Pupienis, S.
Tautkus, A. Zarkov

M. Aksamit-Koperska, J. C.
Torresa, E. Bulska

B. Kozka, J. A. Drobniewska,
M. Klimaszewska,J. Turlo,

G. Nalecz-Jawecki,
Giebultowicz

V. Saceviciene, N. Dukstiene,
V. Krylova, S. Zalenkiene

D. Kucharski, P. Drzewicz,

K. Mianowicz, A. Skowronek,
G. Nalecz-Jawecki,

J Giebultowicz

A. Ruchajus, G. Dabrilaite-
Kudzmiene, A. Jaskunas, S.
Kitrys

G. Inkrataite, J. Aglinskaite, P.

STABILITY OF BIOMASS-BASED LEVOGLUCOSENONE IN
AQUEOUS SOLUTIONS

PREAPARATION OF POROUS GLASS-CERAMIC (GC) AND
POLYMERIZED 1,6-HEXANDIOLDIACRYLATE (HDDA)
COMPOSITE USING FREE RADICAL COPOLYMER
CROSSLINKING

DEVELOPMENT OF TXRF METHOD FOR DETERMINATION OF
CALCIUM AND PHOSPHORUS RATIO IN HYDROXYAPATITES

CHLOROPHYLL-A CONCENTRATION RETRIEVAL FROM
SENTINEL-2 DATA IN LAKES IN LITHUANIA

PREPARATION AND ANALYSES OF CERIUM DOPED YTTRIUM
ALUMINIUM GARNET, BORON NITRIDE AND POLYMER
COMPOSITES

ENVIRONMENT FRIENDLY SORPTION-DIFFUSION METHOD
FOR TIN SELENIDE LAYERS FORMATION

PECULIARITIES OF THE GALLIUM SELENIDE LAYERS
FORMATION ON THE POLYAMIDE FILM SURFACE
GRANULATION OF POTASSIUM DIHYDROGEN PHOSPHATE
EVALUATION OF SOIL POLLUTION WITH HEAVY METALLIC
ELEMENTS IN RAILWAY NEIGHBOURHOOD

THE FORMATION OF CALCIUM HYDROXYAPATITE THIN FILMS

ON STAINLESS STEEL SUBSTRATE

ASSESSMENT OF HEAVY METALS CONTENT IN BEACH
SEDIMENTS ALONG THE SOUTHEASTERN BALTIC SEA COAST
(LITHUANIA)

PRESERVING WOOLLEN ARTWORK FROM ENVIRONMENTAL
IMPACT - PROTEOMIC EXAMINATION OF WOOL’S KERATIN
DEGRADATION DEPENDING ON ARTIFICIAL AGEING
ATMOSPHERE

APPLICATION OF PLEUROTUS OSTREATUS IN DEGRADATION
OF SELECTED ANTIDEPRESSANTS

STABILITY OF PES/PVC ARCHITECTURAL TEXTILE UNDER
ENVIROMENTAL EXPLOTATION

DETERMINATION OF TRIBUTYLTIN IN SEDIMENTS

OF SZCZECIN LAGOON

CO2 SORPTION BY HETEROGENEOUS SORBENTS BASED ON
ACTIVATED CARBON
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K. D. Labsvards, L. Busa,
K. Meile, A. Viksna
A. Laurikenas, F. Yalcin

V. Lazarenko, Z. Balcerbule,
V. Rudovica

K. Meile, D. Godina,

A. Zhurinsh, R. Pomilovskis

A. Minderyte, S. Butkute,

M. Skruodiene,

M. Petruleviciene, |. Savickaja,
B. Sebeka, A. Selskis,

J. Juodkazyte, R. Ramanauskas
M. Misevicius, V. Balevicius

A. Moskina, A.l. Popov,

V. Savchyn,

C. Balasubramanian,

O.l. Aksimentyeva, E. Elsts,
L. Myasnikova, A. Barmina,
N. Zhanturina, S. Sagimbaeva,
D. Sergeyev, K.Shunkeyev
A. Pakalniskis, L. Fadlyani, I.
Grigoraviciute-Puroniene, A.
Morkan, Z. Stankeviciute,

A. Zarkov, I. Morkan, R.

Skaudzius, A. Kareiva
A. Pakalniskis, R. Skaudzius

R. Navikaite, R. Paleckiene

K. Paulauskaite,

I. Mikalauskaite,

A. Beganskiene

A. I. Rekertaite, P. Virbickas,
A. Valiuniene

J. Reklaitis, A. Nicolenco,

K. Mazeika, R. Davidonis,

K. Varsockaja, N. Tsyntsaru,
H. Cesiulis

DETECTION OF C4 PLANT SUGAR IN ADULTERED HONEY
USING IRMS AND UHPLC CHROMATOGRAPHY

ON THE SOLVOTHERMAL SYNTHESIS OF
Me3(H20)4(55SA)3-DMF AND Me3(H20)4(4NSA),-DMF
COORDINATION POLYMERS

THE VARIATION OF PHOSPHORUS, SULFUR AND NITROGEN
IN LICHENS DEPENDING ON LOCALIZATION AREA
CHALLENGES OF DETERMINING LEVOGLUCOSENONE BY
UHPLC IN PYROLYSIS PRODUCTS

SOL — GEL SYNTHESIS OF ELECTROCHEMICALLY ACTIVE
MOLYBDENUM OXIDE COATINGS

ON THE CALCIUM SUBSTITUTION EFFECTS IN Sr(4CaAl12025
DOPED WITH CERIUM

LUMINESCENCE CHARACTERIZATION OF AIN NANOTUBE/Csl
SCINTILLATOR AND AIN NANOTUBE/POLYMER COMPOSITES
FOR MEDICAL APPLICATION

ON THE SYNTHESIS AND CHARACTERIZATION OF BISMUTH
FERRITE — BARIUM TITANATE SOLID SOLUTIONS

INVESTIGATION ON AFFECT OF HYDROTERMAL SYNTHESIS
CONDITIONS FOR EUROPIUM DOPED GADOLINIUM
PHOSPHATE NANOPARTICLES SIZE AND MORPHOLOGY
PREPARATION OF HUMIC SUBSTANCES AND THEIR
APPLICATION FOR THE PRODUCTION OF FERTILIZERS
CHANGING PROPERTIES OF UPCONVERTING NaGdF4
NANOPARTICLES

FORMATION AND CHARACTERISATION OF MIXED METALS
HEXACYANOFERRATES BASED AMPEROMETRIC GLUCOSE
BIOSENSORS

MAGNETIC PROPERTIES OF ELECTRODEPOSITED Fe FILMS AS
POTENTIAL CATALYST WITH INCREASED EFFICIENCY
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D. Riekstina, T. Krasta,
A. Lescinskis
T. Sabirovas, A. Valiuniene

l. Sendzikaite,
V. Makareviciene

G. Burba, D. Sinkeviciute,

N. Dukstiene

L. Sinusaite, |. Grigoraviciute-
Puroniene, A. Antuzevics,

A. Kareiva, A. Zarkov

A. Eimontaite, R. Slinksiene

E. Sprugis, G. Vaivars,
J. Kleperis

Z. Stankeviciute,
J. Januskevicius, A. Kareiva

R. Stokiene, R. lvanauskas,
N. Petrsauskiene
I. Styriakova, D. Styriakova

H. Lees, K. Siilak, P. Joul

P. Saar-Reismaa, M. Vaher
L. Valeikiene, R. Paitian,

I. Grigoraviciute-Puroniene,
A. Kareiva

V. Valkovska, A. Osite,
G. Niaura, A. Kareiva

E. Zubryte, A. Gefeniene,
D. Kauspediene, S. Jankauskas,
R. Ragauskas

QUALITY CONTROL OF TRITIUM MEASUREMENTS IN
ENVIRONMENTAL SAMPLES

ELETROCHEMICAL ANALYSIS OF ALUMINIUM SURFACE FOR
HYBRID BILAYER FORMATION

BIOTECHNOLOGICAL SYNTHESIS OF BIODIESEL FUEL BY
INTERESTERIFICATION OF RAPSEED OIL WITH METHYL
FORMATE

REMOVAL OF Pb?*, Ni%*, Zn?* AND CrOs% FROM
ELECTROPLATING WASTEWATER BY ELECTROCOAGULATION
EFFECT OF MANGANESE DOPING ON THE LOW-
TEMPERATURE SYNTHESIS OF TRICALCIUM PHOSPHATE
POLYMORPHS

PECULIARITIES OF GRANULATION OF CHLORELLA VULGARIS
ALGAE

DEVELOPMENT OF POLYMER MEMBRANES FOR CATALYTIC
CO2 ABSORBTION

SOL-GEL SYNTHESIS OF NEODYMIUM SUBSTITUTED CALCIUM
HYDROXYAPATITE

STUDY THE SURFACE OF COBALT SULFIDE LAYERS ON
POLYAMIDE

BACTERIAL TOLERANCE TO TOXIC ELEMENTS AND METALS
ADSORPTION/METALLOID EXTRACTION N SOIL AND
SEDIMENT HETEROTROPHIC LEACHING SYSTEMS
NONAQUEOUS CAPILLARY ELECTROPHORESIS METHOD FOR
THE DETERMINATION OF PERFLUORINATED COMPOUNDS
SOL-GEL SYNTHESIS OF Mg(X)/Al (X = Ca, Sr, Ba, Ni, Cu, Zn)
LAYERED DOUBLE HYDROXIDES

TEMPERATURE INFLUENCE OF HYDROTHERMAL PROCESSING
ON PEROXIDE CONTENT AND CRYSTALLINITY OF CALCIUM
AND PARTIALLY SUBSTITUTED STRONTIUM HYDROXY-
PEROXYAPATITES

TREATMENT OF ANODIZED ALUMINIUM DYEING
WASTEWATER BY DRINKING WATER DEIRONING RESIDUALS



Keynote and Invited Speakers
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FLEXIBLE APPROACHES TO WATER TREATMENT AND METAL REMEDIATION: FROM A
VILLAGE TO THE OIL PATCH

Andrew R. Barron!?%"

'Energy safety Research Institute, Swansea University, Bay Campus, Swansea, SA1 8EN, UK
2Department of Chemistry, Rice University, 6100 Main Street, Houston, Texas 77005, USA
SDepartment of Materials Science and Nanoengineering, Rice University, 6100 Main Street, Houston, Texas
77005, USA
* e-mail: a.r.barron@swansea.ac.uk; arb@rice.edu

The lack of simple, effective, remediation technologies is a significant hindrance to the quality of living in
developing regions of the world. As such water represents the largest global resource issue. Purification (reuse)
of industrial waste water is an increasing problem, especially in heavy industry, e.g., produced water for oil
industry. At the local level there is a need for low cost/low energy purification of water in energy poverty regions,
and a further need for water for agriculture in arid regions. A simple flexible solution that allows for industrial
waste water control as well as water treatment at the local “village” is desirable. The technology must be low
cost, easily deployable, easily regenerated and recycled, and have low operation costs. Two compatible
technologies based upon controlled surface functionalization will be discussed involving ceramic surfaces and
carbon nanotubes. We show the chemical functionalisation of alumina ceramic microfiltration membranes (0.22
um pore size) with cysteic acid creates a superhydrophilic surface, allowing for separation of hydrocarbons from
oil well produced waters without fouling. The rejection coefficients was >90%. The separation of hydrocarbons
from water when the former have hydrodynamic diameters smaller than the pore size of the membrane is due to
the zwitter ionically charged superhydrophilic pore surface. Membrane fouling is essentially eliminated, while a
specific flux is obtained at a lower pressure (<2 bar) than that required achieving the same flux for the untreated
membrane (4-8 bar). In contrast, the preparation and characterization of a supported-epoxidized carbon nanotube
(SENT) via the growth of multi walled carbon nanotubes (MWNTSs) onto a quartz substrate. Subsequent
epoxidation provides sufficient functionality to enable adsorbent of heavy metals (Cd?*, Co?*, Cu?*, Hg?*, Ni?*,
and Pb?*) from aqueous solution with initial concentrations (60-6000 ppm) chosen to simulate high industrial
wastewater contamination. The SENT adsorption efficiency is >99.4% for all metals and the saturation
concentration is significantly greater than observed for either GO or acid treated MWNTSs. Details of field trials
of both technologies will be presented.

€)) e

ST SR e XD = = =
Images of field demonstrations of superhydrophilic membrane applications in (a) Guatemala City and (b) Utah, USA
References
1. S.J. Maguire-Boyle, J. E. Huszman, T. J. Ainscough D. Oatley-Radcliffe, A. A. Alabdulkarem, S. F. Al-Mojil, and Andrew R.
Barron, Sci. Reports, 7 (2017) 12267.
2. P.N. Alagappan, J. Heimann, L. Morrow, E. Andreoli, and A. R. Barron, Sci. Reports, 7 (2017) 6682.
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STRUCTURE AND DYNAMICS OF BIO-BASED POLYESTERS IN THE BULK AND UNDER
CONFINEMENT

K. Chrissopoulou

Institute of Electronic Structure and Laser, Foundation for Research and Technology-Hellas, 70013, Heraklion Crete,
Greece

kiki@iesl.forth.gr

Biobased and biodegradable polymers have received much attention over the last three decades and a number of
industries tend to substitute petroleum-based with bio-based intermediate materials in order to reduce the
environmental footprint of their products [1-3]. Among such materials, bio-based aliphatic polyesters have
attracted considerable attention due to the combination of biodegradability, biocompatibility and their physical
and/or chemical properties, which are, in many cases, comparable to the respective properties of more common
and widely utilized polymers. The biodegradability of such polymers can be influenced by many factors like their
macromolecular characteristics, their morphology as well as their thermal, surface and mechanical properties. On
the other hand, the investigation of the structure and dynamics of polymer chains in the bulk and, more recently,
under confinement, has attracted the scientific interest both because it greatly affects many of the macroscopic
properties and because of the complexity it exhibits over many length- and time-scales [4]. At the same time, the
behavior of polymers in the bulk appears to be very different from that close to surfaces due to the different
interactions. This behavior can be studied especially in intercalated polymer / layered silicate nanohybrids (PLSN)
which offer a unique avenue to study the behavior of macromolecules under nanoscopic confinement [5,6].

The present work investigates the structure and the dynamics of two bio-based polyester polyols in the bulk and
close to surfaces when the polymers are intercalated within the galleries of a hydrophilic sodium montmorillonite,
Na*-MMT [7]. The morphology of the neat polymers as well as the structure of the nanohybrids are investigated
with X-ray diffraction and their thermal properties are studied by differential scanning calorimetry. One of the
investigated polyesters is amorphous whereas the second one is a semi-crystalline polymer with an intriguing
thermal behavior. Hybrids have been synthesized in a broad range of compositions and intercalated structures are
always obtained. Dielectric relaxation spectroscopy was utilized to study the polymer dynamics. It revealed
multiple relaxation processes for the neat polymers both below and above their glass transition temperatures
whereas, in the nanocomposites, similarities and differences are observed depending on the specific mode of
dynamic process. The results are compared with the ones of hyperbranched polymers of similar chemistry but
non-linear architecture [8].

Acknowledgements. Supported by the project “National Research Infrastructure on nanotechnology, advanced materials and
micro/nanoelectronics” (MIS 5002772) and by COST Action MP1202-HINT.
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THE CHEMICAL STATUS OF THE BALTIC SEA IN LITHUANIA: CURRENT STATUS AND
TRENDS

G. Garnaga-Budré'”
' Environmental Protection Agency, Environmental Research Department, A Juozapaviciaus g. 9, LT-09311
Vilnius, Lithuania
*Corresponding author, e-mail: galina.garnaga@aaa.am.lt

The chemical status of the Baltic Sea in Lithuania is evaluated according to the concentrations of the 45 priority
substances and certain other pollutants from EQS Directive 2013/39/EU and other substances of national concern.
All pollutants are included in Lithuanian National Environment Monitoring Programme which is updated every
6 years. New monitoring programme for 2018-2023 has been prepared according to the requirements of EU Water
Framework Directive, Marine Strategy Framework Directive, Stockholm Convention (POPs) and national
strategy. Environmental Protection Agency is a main institution responsible for the monitoring of pollutants in
Lithuania. Monitoring is performed in water, sediments and biota (fish and mussels). Pollutants are monitored at
up to 19 stations in the Baltic Sea and Curonian Lagoon. Sampling stations are located in different water types of
coastal and transitional waters and also in the open sea. Chemical status (good or not good) is determined for each
water type by the comparing the concentrations of the substances with Environmental Quality Standards or
threshold values.

Helsinki Commission (HELCOM) in 2018 has prepared the Second Holistic Assessment of the state of the Baltic
Sea. Concentrations of some hazardous substances were used as core indicators of the state of the Baltic Sea. The
assessment has shown that such substances as polybrominated diphenyl ethers, perfluorooctane
sulphonate, polyaromatic hydrocarbons, tributyltin, mercury, cadmium and lead are of specific concern for the
whole Baltic Sea, including Lithuania, — these substances are often fail the threshold values [1].
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SOME PECULARITIES OF IN-SITU SOIL AND GROUNDWATER
REMEDIATION IN LITHUANIA

S. Janulevi¢ius*, A. Marcinonis, R. Tekoriene
UAB “GROTA”, Eisiskiy plentas 26, LT-02184 Vilnius, Lithuania
*S. Janulevicius, e-mail: saulius@qgrota.lt

The beginning of soil and groundwater remediation practice in-situ as well as ex-situ in Lithuania should be dated
to 1989 when the remediation of shallow groundwater aquifer at the former Vilnius oil base territory was started
[1].

The main contaminants were/are oil products, that dominate at the approximately 65% of all contaminated sites.
Pesticides (26%) and heavy metals (9%) prevail at the other 35% of the sites. 69% of all contaminated sites were
or targeted to be remediated using ex-situ methodology, i.e. commonly excavating the contaminated soil,
spreading it on the special fields and processed with bio- or other preparations. But often to reach deep
contamination with ex-situ methods could be complicated. So 31% of the contaminated sites could be desired to
treat or/and treated already in-situ, i.e., at the places of the soil/groundwater natural being.

In total about 30 sites were or being remediated in-situ during all the period till 2018 [1]. Overall majority of the
sites were remediated using “pump and treat” method. This is a common method for cleaning up contaminated
groundwater. Groundwater with contaminants is pumped from wells to an above-ground treatment system that
removes the contaminants. Pump and treat systems also are used to “contain” the contaminant plume and to keep
it from reaching water wells, streams, and other natural resources [2]. However, using this method in the cases
with oil contaminated soil, only 50-80% of contamination could be removed [3]. The free phase oil product
(LNAPL) largely could be removed, but not the residual phase that remains sorbed in the soil.

With the regimentation of the environmental requirements the need of advanced in-situ remediation methods
became extremely relevant. So the first dual phase and soil vapor extraction equipment was purchased from USA
in 1998 and started the operation in Lithuania. Using this method and applying the high vacuum pump oil
contamination could be removed from the soil up to 90-95% [3].

Applying the above mentioned methods for in-situ soil/groundwater remediation though often does not allow
reaching the nowadays allowable limits of the soil contamination. This is relevant when the remediation time is
limited to 2-3 years. Therefore some microbiological investigations were carried out at the Siauliai former military
airport with the aim to isolate the aboriginal oil oxidizing bacteria. In a case of successful results the bacterial
preparation will be multiplied and used for the further in-situ remediation after the usage of the above mentioned
physical methods. On the basis of Siauliai airport case study the comparison of the main in-situ soil/groundwater
remediation methods are overlooked in the presentation.
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LEACHING OF Cu, Pb, Sn FROM E- WASTE
AND ELECTROWINNING IN THE ECO-FRIENDLY SOLUTIONS

A. Dulksnis!?, H. Cesiulis®?", N. Tsyntsaru'?
LVilnius University, Faculty of Chemistry and Geosciences, Naugarduko 24, Vilnius, Lithuania; 2JSC
Elektronikos Perdirbimo Technologijos, Medeinos 45, Vilnius, Lithuania;
3Institute of Applied Physics, Academiei 5, Chishinau, Moldova
*E-mail: henrikas.cesiulis@chf.vu.lt

The European Commission’s Waste Electrical and Electronic Equipment (WEEE) Directive requires that member
states recycle and recover all electrical waste and electronic equipment rather than simply disposing it in landfill
sites. E-waste is composed of a large number of components such as Cu, Al, Fe, Sn, Pb, Zn, Ag, Au, Pd, etc. The
components are removed through separate treatment and recycling processes. It is convenient to separate Cu, Pb
and Sn at first stages of WEEE treatment, because their compounds hydrolyzed and form colloidal hydroxides
that block filters of e-waste equipment. Thus, the aim was to investigate leaching and recovery of Cu, Pb and Sn
by electrowinning using environmentally friendly solutions.

Experimental procedure: Working electrodes for leaching tests were: Cu rod, Pb (99,998%), Sn (99,998%) wires
(Alfa Aesar) with exposed areas of 1 cm?; the reference and counter electrodes were Ag/AgClsa and graphite
respectively. The electrochemical experiments were performed at room temperature in a cell connected to the
Potentiostat/ Galvanostat AUTOLAB N302. The corrosion current density of Cu, Pb and Sn was evaluated using
the potentiodynamic polarization technique in 3-electrode cell. Cu plate (as cathode, surface area 8 cm?) and
graphite (anode) were used as a working electrode for electrowinning in 2-electrode system.

Results: Actually, the leaching of metals and formation of soluble compounds is a process of enforced corrosion.
Influence of pH, H202, (NH4)2S20g, CeHgO7, C2HsNO2 on Cu, Pb and Sn leaching was investigated. Corrosion
of Cu, Pb and Sn in glycine solution is extremely slow due to the acid adsorption on the metal surface. Adsorbed
layer of glycine inhibits further metal dissolution especially in the case of Sn. Corrosion rate for Cu, Pb and Sn is
highest in citric acid with the addition of ammonium persulfate at pH: 1.8 + 3, 5 + 7 and 3.8 + 5.8 respectively.
In the strongly acidic solutions (pH < 5), corrosion rate of lead and tin drops down and corrosion rate of copper
decreases when solutions become less acidic (pH > 3) (Fig. 1). Influence of pH and applied voltage on weight of
electrodeposited metals using flat and metal foam electrodes was investigated. The electrowinning was performed
using 2-electrodes cell and the compact film containing Pb, Sn and Cu could be obtained on the cathode at bath
voltage: AE=3.5V (pH 5.7) or AE=3 V (pH 7.5).

—-o—FPb —o—Pb 0.1 M (NH4),5:0s
4 - —0-5n —8—5n 0.1 M (NH,4),5:05
—o—Cu —e—Cu 0.1 M (NHa)25,08
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IS Fig. 1. Corrosion current density of Cu, Pb and Sn at different
o - . . - - - -
T 2 pH with and without ammonium persulfate in citric acid
E solutions adjusted to a various pH.
1
0
1 3 5 7
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THE STUDIES OF SPECIATION IN ENVIRONMENTAL SAMPLES USING HYPHENATED
TECHNIQUES WITH ATOMIC SPECTROMETRY DETECTION

P. Niedzielski
Adam Mickiewicz University in Poznan, Faculty of Chemistry, Department of Analytical Chemistry,89B
Umultowska Street, 61-614 Poznan, Poland
e-mail:pnied@amu.edu.pl

Hyphenated techniques are a new and constantly developing tools of speciation analysis, allowing direct
determination of the forms of the elements. These techniques in one analytical system group two (or more)
independent techniques - usually separation techniques and selective detection techniques. Separation of the
forms takes place in a chromatographic system - gas chromatography or high-performance liquid
chromatography (or capillary electrophoresis), while for the detection are used the spectrometric techniques:
absorption (AAS) or atomic emission spectrometry (OES), atomic fluorescence (AFS), inductively coupled
(ICP) or microwave induced (MIP) plasma with emission detection (OES) or mass spectrometry (MS). A
special place among spectrometric techniques used in hyphenated techniques is occupied by absorption or
emission atomic spectrometry. Although the use of these techniques as chromatographic detectors has a long
history, it has not been yet possible to commercialize the instruments (as in the case of HPLC-ICP-MS) and
analytical instruments are still being set up from scratch in laboratories.

Several examples of instruments of atomic absorption or emission spectrometry as
a detection techniques in liquid chromatography will be presented. The exemplary applications of speciation

analysis in the study of markers of processes taking place in the environment will be indicated.
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ANALYSIS OF PARTICULATE MATTER ORIGINATED DURING BURNING OF SCENTED
CANDLES

L. Bliima®, A. Osite'” S. Osipovs?,
! Faculty of Chemistry, University of Latvia, Jelgavas Street 1, Riga, LV-1004, Latvia
2 Faculty of Natural Sciences and Matematics, University of Daugavpils, Parades Street 1, Daugavpils LV-
5401, Latvia
*Corresponding author, e-mail: agnese.osite@lu.lv

Indoor air pollution — mainly increased concentrations of small size particulate matter (<PM1) originated from
combustion process, e.g. cooking, smoking, candle and incense burning still is the topic often discussed in the
scientific papers showing the strong evidence that exposure to particles pollution is associated not only with
significant impact on the health effects in general but also with respiratory system inflammation, oxidative stress
and elevated levels of oxidatively damaged DNA in cultured cells of animals and humans [1]. Some reports
assume that fumes from scented candles made of petroleum derivative, may be more toxic than candles made of
the natural ingredients like stearin and beeswax [2]. Scented candles’ burning indoors can release various volatile
organic compounds (VOC), aldehydes, hydrocarbons, alcohols and number of carcinogens such as naphthalene,
anthracene and pyrene. Scented candles additives, e.g. fragrance and aroma oil, are responsible for high VOCs
emissions [3]. There are more different additives used in candles to improve the burning performance and
aesthetic appearance. For example in certain types of candles, metals such as, zinc, tin and lead are added to the
wick to meliorate mechanical stability as well as colouring pigments may content heavy metals [4].

During the current research a close test chamber with clean air supply was formed for combustion experiments
(Fig.1). Sampling and analysis of particulate matter was realized by Grimm Aerosol Spectrometer EDM 365 and
Ambient NOx Monitor APNA-370 (Fig.2). Different types of scented candles (containing soya, stearin, paraffin,
rape, palm oil wax) were used. Particles emitted during burning were counted and also collected onto sorbents
such us aminopropyl silica gel and activated carbon. VOCs determination was done by GC-MS, realizing sample
pre-treatment with solvent desorption and for trace metal analysis by ICP-MS aerosol acidic extraction from
quartz filters were used.
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ANALYSIS AND VALIDATION OF PERFLUORINATED COMPOUNDS IN WATER, SEDIMENT
AND FISH WITH LC-ESI-MS/MS

S. Saaver'?, R. Rebane!:?*
Estonian Environmental Research Centre, Marja 4d, 10167 Tallinn, Estonia
2University of Tartu, Ravila 14a, 50411 Tartu, Estonia
*Corresponding author, e-mail: riin.rebane@klab.ee

The analysis of perfluorinated compounds (PFCs) in environmental matrices is challenging, as the concentrations
are generally low, but the risk of contamination is high. Sample preparation is a critical step and it is necessary to
minimize the possibility of contamination. In this study a modified ion pair extraction (IPE) method to quantify
PFCs in sediment and fish samples successfully applied and validated [1].

A large volume injection (LVI) method was validated and used to quantify PFCs in different water
matrices. Isotope internal standard of every analyte was applied to correct matrix effects. The recoveries of the
analytes were 92% — 106% for water matrix, 93% — 119% for fish matrix and 86% — 103% for soil matrix whereas
the achieved limit of quantitation (LoQ) values were 1.3 — 14.9 ng/L for water, 0.19 — 0.28 pg/kg for fish and
0.14-0.41 for soil samples.

During method development, many
issues were encountered in relation to
analysis. For example that different standard
solutions for PFOS were different and in
addition to linear PFOS isomer some also
contained branched version (Figure 1). Linear
PFOS concentration in Dr. Ehrenstorfer was
59% of the expected concentration, whereas
the sum of the isomer peaks made up 104%
of the expected total PFOS concentration. For
Fluka, the linear peak was 91% of the 63 S e g
expected PFOS concentration and total PFOS
concentrations reached 126%. Consequently, ~ Figure 1. Chromatograms of PFOS solutions.
isi s recommended to use a mixture of PFOS
isomers as this mimics more realistically real-life situations.

It was also observed that there are multiple sources for PFC contamination and following
recommendations are given for method development in a routine laboratories: purchase another set of chemicals
(check for PFCs before use); where possible use dosators for liquid chemicals; use HPLC grade water, check all
vessels and syringe filters for PFCs; apply as little sample preparation as possible; for water analysis prefer LVI;
use PFC trapping column for eluents [2]; use isotopically labelled internal standards for every PFC; use vessels
made of PE for sample collection and PP tubes for the extraction procedure; confirm for standard PFOS solutions
if the nominal concentration corresponds to the linear PFOS or to the total amount of isomers; total PFOS
concentrations should be measured instead of linear PFOS; a reagent blank can be used to correct the sample
results.

31 surface water, 8 stormwater and 41 sediment samples collected all over Estonia were analysed and four
(out of 8 analysed) PFCs were found in quantitative amount. The most frequently detected analyte
heptafluorobutyric acid (PFBA) was found in 26% of the water samples with a maximum concentration of 137
ng/L.
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VERY PRECISE DETERMINATION OF STABLE ISOTOPES OF CA, MG AND SR BY
MC-ICPMS FOR ENVIRONMENTAL PURPOSES

E. Bulska, L. Halicz, J. Karasinski, A. Krata, and M. Wojciechowski
a) Faulty of Chemistry, Biological and Chemical Research Centre, University of Warsaw, Zwirki i Wigury 101,
02-089 Warsaw, Poland
b) Geological Survey of Israel, 30 Malkhei Israel, st.,Jerusalem 95501, Israel

The measurements of calcium, magnesium and strontium stable isotopic ratios, due to their variability in nature,
play an important role in biology, medicine and geology, because they provide the information about fractionation
in plants, animals and related with them changes in biological cycles. The applicability of lon Chromatography
(IC) coupled to Multicollector Inductively Coupled Plasma Mass Spectrometry (MC-ICPMS) for on-line
separation of calcium, magnesium and strontium from a matrix followed by the determination of isotope ratios of
44Cal42Ca, 26Mg/24Mg and 87Sr/86Sr was explored. Various instrumental setups were employed to enable
continuous separation of both analytes from the sample matrix by IC followed by MC-ICPMS. The performance
of two separation columns lonPac CS16 (ID 5mm or ID 3mm) connected with appropriate CERS500 suppressors
(4mm or 2mm) using dry and wet plasma conditions was compared. With the use of ID 3mm column and 2 mm
suppressor it was possible to apply dry plasma mode with Aridus 11 desolvation system. Mass discrimination and
instrument drift were corrected by using the natural constant 86Sr/88Sr ratio as an internal standard or by using
sample — standard bracketing method for 44Ca/42Ca and 26Mg/24Mg isotope ratio of SRM 915 a and DSM-3 as
standard, respectively. Good accuracy and high precision of isotope ratios (generally of 0.15%o expressed as 2SD)
were achieved for wet and dry plasma modes. The sensitivity of MC-ICP MS measurements with dry plasma was
25 times higher in comparison to wet plasma conditions. Robustness and applicability of the method was
demonstrated for matrix-rich natural water and rock samples.
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AN ECO-REVOLUTION IN A NICHE INDUSTRY

Dr. Aleksey Etin®”
L.*Veika UAB, Baltosios Vokes 37, LT02243, Vilnius, Lithuania. letin@veika.lt

The niche where our company has strong background is wallpaper industry. It is a global industry with multi-
billion Euro annual sales [1]. Currently, the vast majority of the wallpaper industry is based on plasticized
polyvinyl chloride (PVC) materials that pose environmental challenge. Approximately 6 years ago, we started
Ecodeco project, which goal is to change the materials that are used in the wallpaper industry worldwide. The
cleaner polyolefin based alternative - Ecodeco offers significant advantages over plasticized PVC in the
environmental aspect [2].

The main difference between the two alternatives is the presence of liquid plasticizers (mostly infamous
phthalate) in the plasticized PVC, while the softness of Polyolefin based Ecodeco is controlled by a co-
monomer content. In contrast to a monomer, plasticizers (up to 40% of total PVC mass) are not chemically
bound to the polymer and are migrating out of the compound during its life cycle. Approximately 30% of initial
plasticizer content evaporates during production phase and the rest is slowly migrating to the environment in the
shops, homes and, finally, landfills. The wallpaper industry has gone tremendous steps in order to continue
working with PVC - starting from a complicated production equipment to trap and incinerate the emitted gases
to creating standards of emission testing of wallpaper. However, it is clear that it is impossible to trap all the
emissions and, therefore, the smell nearby factories as well as in rolls themselves is clearly distinguishable.
Ecodeco material has no emission during production and its emission in house is by several orders of magnitude
below the plasticized PVC emission.

The author will give a detailed review of a project that is driven by our company for over 6 years and has passed
through stages of basic lab development to pilot production and actual commercial implementation. Actual
reaction of markets is mixed. The leaders of the industry are mostly concerned with the fact that the new eco-
material may ruin their business model and do not support the Ecodeco project. In our opinion, this is one of the
key points why eco-material change in any industry may be restricted. On the other hand, there is still no
legislation that actually would help to promote eco-materials by restricting wallpaper production based on
plasticized PVC. The support comes from the smaller players and the only actual way to be successful is to
produce eco-material with the same price to quality ratio as compared to the standard material.
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WHY SHOULD WE CARE OF SOIL MICROBIOTA - THE CASE OF URBUSCULAR
MYCORRHIZAL FUNGI

M. Opik
University of Tartu, 40 Lai Street, 51005 Tartu, Estonia

Soil biodiversity, its micro- and macrobiota, is increasingly recognized as provider of important functions of
nature to the humans. These ecosystem services range from air and water regulation to aboveground biodiversity
and landscape diversity support to sustainable agriculture and food security.

Arbuscular mycorrhizal (AM) fungi can be considered as keystone members of soil microbiota via their functions
to plant nutrition, environmental and biotic stress mitigation and soil health maintenance. Therefore, there is
increasing focus on the application of AM fungi in agriculture, restoration and conservation, including both direct
inoculation with fungi as well as fostering growth and functioning of existing, indigenous species.

I will summarise current knowledge on the biodiversity of AM fungi from local to global scales. I will focus on
how anthropogenic activities influence diversity and functioning of AM fungi and present recent understanding
on how current agricultural practices relate to AM fungal performance, and how this in turn relates to crop yield.
Further, I’ll provide an overview of how AM fungi contribute and can be used to restoration of important nature
value habitats, as well as restoration of vegetation in abandoned mines.

Finally, I’ll conclude with ways to develop monitoring approaches of AM fungal performance in agricultural and
natural soils, to be better able to apply locally appropriate management practices that support soil microbiota.
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DETERMINATION OF PHARMACEUTICAL SUBSTANCES AND NEONIKOTINOID
INSECTICIDES (EU-WIDE LIST OF SUBSTANCES TO BE MONITORED IN ACCORDANCE
WITH ARTICLE 8B OF DIRECTIVE 2008/105 / EC) BY LIQUID CHROMATOGRAPHY-MASS
SPECTROMETRY

E. Mamaitiené
The Environmental Protection Agency, Juozapaviciaus st. 9, LT-09311 Vilnius, Lithuania

The EU-wide list of substances to be monitored in accordance with Article 8b of Directive 2008/105 / EC includes
chemical substances that may pose a significant risk to or via the aquatic environment, but insufficient monitoring
data is available [1]. This report present analytical methods developted for detection of hormones (17-a-
ethinylestradiol, 17-B-estradiol, estrone), macrolide antibiotics (erythromycin, azithromycin, clarithromycin) and
neonicotinoid insecticides (imidacloprid, thiacloprid, thiamethoxam, clothianidin, acetamiprid) by ultra high
pressure liquid chromatography with Time of fligth Mass spectrometry (UHPLC-TOF MS) technic.

The preparation of water samples before analyses is based on solid phase extraction (SPE), using HLB cartridges.
Method presented in this work allow to detect these analites with maximum acceptable method detection limit
(ng/L) and even with smaller concentrations.
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ANALYTICAL CHEMISTRY EDUCATION ACTIVITIES AT UNIVERSITY OF TARTU
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The presentation gives an overview about the current analytical chemistry education activities at University of
Tartu.

The first part of the presentation addresses the master’s programmes Excellence in Analytical
Chemistry Erasmus Mundus (EACH, www.analyticalchemistry.eu) and Applied Measurement
Science (AMS, ams.ut.ee). These are 120 ECTS international master’s programmes. AMS is a hybrid programme
covering, physical measurements, chemical analysis, testing and quality assurance while EACH is focused on
analytical chemistry. Both programmes have strong coverage of metrology in chemistry topics [1] as well as
notable environmental analysis component and directly rely on the related research in our group [2,3].

The second part presents experience of running two MOOCs (Massive Open Online Courses) “Estimation of
measurement uncertainty in chemical analysis” (sisu.ut.ee/measurement/uncertainty) [4] and “LC/MS
Method Validation” (sisu.ut.ee/lcms_method_validation/). The latter course is largely based on the recently
published two-part tutorial review on validation of LC-MS methods [5,6]. Teaching in the “MOOC mode” is
compared to conventional university teaching as well as to short training courses for professionals. In chemistry
MOOC:s are no real competitors for the conventional university degree programmes. Instead they can be seen as
useful add-ons: the on-line course material can be used by students of conventional courses as a reference point
for explanations and definitions, source of sample calculation files, for self-testing. The self-testing possibility
using the on-line tests of the MOOC has proved especially useful in our experience.
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Aminosilica nanospheres could be used as simple and useful carriers for different applications in nanomedicine,
catalysis, adsorption, or tribology (Fig.). However they require definite characteristics, such as size, porosity,
content and distribution of amino groups on the particle’s surface.

Therefore, this research is devoted to one-step sol-gel synthesis of aminosilica nanoparticles. We investigated the
effect of components ratio, synthesis temperature, structuring agent variations (tetraethoxysilane to bissilanes),
additional methyl or phenyl groups’ introduction on the particle size, functional groups concentration, porosity,
zeta potential, adsorption of acid red and methylene blue dyes [1-4]. We also studied Cu?* uptake and
antimicrobial properties of some aminosilica particles with/without adsorbed copper(Il) ions. Summarizing, such
materials can have 150-460 nm size, 1.8-4.1 mmol/g of aminopropyl groups, surface area from 40 to 800 m?/g,
and sorption capacities to acid red from 81 to 262 mg/g and methylene blue from 55 to 146 mg/g. Cu(ll) ions
adsorption was 1.2-2.6 mmol/g, forming complexes 2/1 and 1/1. Some aminosilica nanoparticles with Cu?*
demonstrated up to 97.8% of antibacterial activity against S. aureus during 60 min [4].

The suggested approaches provide control over the
properties of the final materials necessary to create
smart nanomaterials.

Metal ions adsorption

The research is financed from the SASPRO project
No. 1298/03/01.
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PHYSICS OF PHOTOSTIMULABLE STORAGE PHOSPHORS - PROGRESS OVERVIEW OF
IMAGE PLATE DEVELOPMENT AND THEIR APPLICATION
IN PHYSICS, BIOLOGY AND LIFE SCIENCES

A. |. Popov
YInstitute of Solid State Physics University of Latvia, 8 Kengaraga, LV-1063 Riga, Latvia

e-mail:popov@latnet.lv

A great deal of research has been performed during the last three decades on photostimulabled storage
phosphors. Such luminescent materials have found a lot of attractive applications in many different fields of
radiation imaging. In general, a storage phosphor functions as follows: ionizing radiation generates metastable
electron and hole trap centers, whose concentration is proportional to the incident dose. The centres with trapped
electrons are photostimulable, so upon optical excitation by laser photon each electron recombines with
appropriate hole center to produce photostimulated luminescence (PSL), which is proportional to the density of
the locally trapped electron and hole pairs and thus proportional to the locally absorbed dose of incident ionizing
radiation [1-5].

When a photostimulated storage phosphor (e.g. BaFBr:Eu) is mixed with a neutron converter (e.g.
Gd,0s3 or SLiF), it becomes sensitive to thermal neutrons [6,7]. Neutron-sensitive image plates (NIPs) mage of
such storage phosphors have great potential as two-dimensional integrating thermal neutron detectors. Scanning
the NIP with a focused laser and a photomultiplier faced by an optical filter allows simultaneous excitation and
detection of luminescence from the colour centres so that stored information is read out spot-by-spot. The wide
dynamic range, the high spatial resolution and the use of large active areas make these systems also interesting
for application as thermal neutron detectors in neutron diffraction and neutron radiography experiments.

The thermal neutron-sensitive image plates (NIP’s), used on the LADI-III Laue diffractometers at ILL
(Grenoble, France), COALA at ANSTO (Australia) and etc., offer several advantages as cold- and thermal-
neutron detectors, notably excellent resolution, wide dynamic range, and easy incorporation in large-solid angle
detectors. In this presentation we will also summarize the current status of research in the field of neutron storage
phosphors with emphasis on the specific requirements for both luminescence storage phosphor and neutron
converter. Short overview of the image plate application for radiation imaging and dosimetry in physics,
chemistry, biology and life sciences will be finally presented.
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TRANS FATTY ACIDS SEPARATION BY SILVER NANOPARTICLES MODIFIED MONOLITIC
SILICA COLUMN
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Fatty acids contained in fat samples are most commonly measured by gas chromatography after their
extraction and conversion into methyl esters. However, even with the use of long and efficient capillary columns
cis/trans isomers of fatty acids are hardly separated and their peaks often overlap. To separate cis/trans isomers,
a pre-separation by silver-ion solid phase extraction (Ag" -SPE) can be employed [1]. Ag™-SPE is based on the
ability of silver ions to form weak reversible charge transfer complexes with  electrons of the double bonds of
unsaturated fatty acids [2-3]. Monolithic silica columns have greater (through-pore size)/(skeleton size) ratios
than conventional particle-packed columns, resulting in higher permeability in comparison with particulate
columns [4]. The potential of silver ion chromatography in combination with monolithic HPLC columns for the
separation and concentration of ®3 long-chain polyunsaturated fatty acids esters has been demonstrated [5].
Nevertheless in its ionic state, silver is not stable for a long period of time, especially under the exposure of light.
Because of the delocalization of charge, silver nanoparticles (Ag NPs) tend to have affinity toward electron-rich
unsaturated bonds [6]. Therefore, for the separation of cis/trans fatty acids instead of ionic silver, Ag NPs could
be used.

We have successfully synthesized monolithic silica SPE column by employing a one-pot acid—base two-step
reaction catalyzed by acetic acid and hydrolysis product of urea. The modification of the monolith with
aminopropyl groups was achieved by the reaction of (3-aminopropyl)triethoxysilane and silanol groups on the
monolith surface. A successful modification of the monolith with aminopropyl groups was proved by
thermogravimetric analysis that demonstrated a resolved exothermic peak between 300 and 350 °C due to the
pyrolysis of aminopropyl groups on the silica surface. Aminopropyl groups modified monolith was further
washed with silver nitrate solution. Due to a lower reduction potential of the formed amine complex of silver in
comparison to silver ions, formaldehyde could be used as a reducting agent. Uncomplexed Ag* ions cannot be
reducted by formaldehyde, so their excess was washed out after the reaction. The distribution and morphology of
Ag NPs embedded in the monolith was observed by TEM and the presence of metallic silver was confirmed by
EDX. Prepared SPE columns were tested for fractionation of rape seed oil fatty acids methyl esters
(FAMEs) spiked with elaidic acid methyl ester. The Ag NPs-embedded monolithic sorbent showed good stability
and separation of fatty acids based on a number and configuration of double bounds. The presented method allows
eliminating about 90% of cis isomers of FAMEs from the trans fraction.
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MYCOTOXIN CONTAMINATION IN HERBAL TEAS FROM LATVIA, SAFETY ASESSMENT OF
THEIR BEVERAGES
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Herbal teas have been frequently applied in medicine and also used as daily beverages. Environmental and
biologic factors may influence the contamination status of such products with mold producing mycotoxins
during the pre-harvest periods, post-harvest procession and storage [1-2]. Aflatoxin B1 (AFB1) and the total four
aflatoxins are the only one mycotoxins with regulated permissible levels of 2 ng/g for AFB: in medical herbs
according to recommendations set by the European Pharmacopeia, whereas ochratoxin A has been regulated in
certain condiments at 15-20 ng/g [3]. Those carcinogenic human toxins have been frequently reported in coffee,
tea and herbs [4]. Fusarium mycotoxins belong to a wide range of contaminants, which may present hazards to
human health. Compounds such as zearalenone (ZEN), deoxynivalenol (DON), a trichothecenes, fumonisins,
enniatins etc. may occur in teas and their infusions [5-6].

In the present study several herbal teas obtained from drug stores in Latvia were analysed for the presence of
twelve mycotoxins by liquid chromatography — mass spectrometry methods. The study indicated 90% of the
samples as contaminated with one to eight mycotoxins. Fusarium compound deoxynivalenol was the most
frequently presented mycotoxin presented at high contamination levels (in 55% of the tested raw teas). ZEN and
DON were determined in infusions of tested tea samples — the transfer rate for DON ranged between 32-100%.
The population survey data on the consumption of herbal teas showed a comparatively similar tea intakes for
different types of tea for residents of Latvia. Compared to> 300 mL of black or green tea consumption, the
average daily intake of herbal teas was equal to one received cup (250-260 mL). In view of the availability of
these data, a risk assessment was carried out assuming that one tea mug (1 to 2 g of tea) is taken on an average
daily basis. Risk assessment data showed that tea infusions made from the tea samples analysed in this study
were relatively safe for the consumers. A high incidence of multi-contamination of 56% determined in the case
of tested dry tea samples raise concerns of future challenges for safety management of herbal teas.
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TRIBOLOGICAL DESTRUCTION OF ANODIZED Al WASTE OF DIFFERENT ALLOYS IN
ENVIRONMENT
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About 60 million tons of aluminum (Al) are produced annually, a large portion of which is anodized by
electrochemical oxidation process. Anodization is effective at improving surface hardness, paintability, wear and
corrosion resistance. However, Al waste from beverage cans to transport or construction items can cause
environmental problems if not disposed properly due to harboring insects, plugging natural streams, etc. It was
estimated that it takes more than 100 years for an aluminum can to disintegrate due to corrosion [1, 2]. However,
possible wear in nature settings has not been considered yet, although such waste is exposed to abrasion by dust,
sand, moving soil layers, ice sheets, river beds, etc. In this study friction and wear was evaluated on anodized Al
alloys in an attempt to simulate their potential decomposition regime under dry natural conditions.

Anodization of 1050, 3003, 5005, 6082 and 7075 Al alloys was performed in aqueous sulfuric/oxalic electrolyte
as described previously [3] to obtain coatings with ~20 um in thickness. Ball-on-plate mode on the tribometer
(Anton Paar TriTec SA) was selected for friction tests in linearly reciprocal configuration with 6 mm OD steel
balls under 10 N load, 2 cm/s velocity and 8 mm cycle length. Wear measurements after 500 friction cycles were

evaluated with profilometer Surtronic S25.
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Fig. 1. Coefficient of Friction, COF (left) and wear profiles (right) of anodized Al alloys after 500 friction cycles
under 10 N load

Testing showed that tribological behavior of anodized coatings depended on the alloy type very significantly, Fig.
1. Lowest wear track depth (2 um) was observed on 7075 alloys possibly due to high content of Cu (2.1 wt.%)
and Zn (7.7 wt.%) inter metallic compounds, responsible for surface hardness. 3003 alloys had highest wear track
depth (5 pm) suggesting their faster destruction under tribological exposure in the environment.
Counterintuitively, 3003 showed low initial COF, which might represent reduced surface hardness and increased
surface deformation under 10 N load.

Wear rates of anodized coatings might be important for the environment and dramatically different performance
of anodized Al alloys should be considered when assessing the effects on ecosystems by Al accumulation.
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APPLICATION OF CARBON NANOMATERIALS AND CARBOHYDRATE POLYMER
COMPOSITES FOR SENSING ENVIRONMENTAL TOXINS
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The synthesis of composites of carbon nanomaterial/carbohydrate polymers has gained heightened attention as
novel electrode materials for environmental toxins detection [1]. The combined unique physicochemical
properties of carbon nanomaterial with carbohydrate polymers could leads to improved sensor characteristics to
detect the environmental toxins [2]. The present talk includes the development of graphene-based cellulose
microfiber (GR-CMF) composite sensor materials for detection of catechol (CC) and fenitrothion (FNTN). The
laccase immobilized GR-CMF composite biosensor electrode was used for detection of CC, and the composite
was prepared by simple sonication of GR in CMF solution [2]. The amperometric response of the biosensor was
linear over the concertation of CC ranging from 0.2 to 209.7uM with the detection limit of 0.085uM. The
fenitrothion sensor was fabricated using a CMF supported reduced graphene oxide (RGO) modified electrode,
and was synthesized by a simple electrochemical reduction of graphene oxide-CMF composite [3]. Differential
pulse voltammetric response of the fabricated composite electrode is linear for detection of FNTN in a range up
to 1.134 mM with a detection limit of 8 nM. The fabricated FNTN sensor was successfully applied for the
detection of FNTN in different water samples. The fabricated CC biosensor is highly selective in the presence
of potentially active biomolecules and phenolic compounds. The biosensor also accessed for the detection of
CC in different water samples and shows good practicality with an appropriate repeatability.
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ELECTROCHEMICAL OXIDATION - ENVIRONMENTALLY FRIENDLY WAY TO UTILIZE
CYANIDE SOLUTIONS
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'Faculty of Chemistry and Geosciences, Vilnius University, Naugarduko st. 24, LT — 03225, Vilnius, Lithuania.
*Corresponding author, e-mail:ausra.valiuniene@chf.vu.lt

Cyanides are used as the main material in many industries such as textile, plastics, paints, photography,
electroplating, agriculture, food, medicine and mining/metallurgy [1]. Some forms of cyanide are very strong
and fast acting toxins. Despite being toxic, cyanides of low concentration can be found in various plants and
microorganisms. However, most of the cyanides in the environment come from metal finishing and mining
industries. In some wastewaters cyanide concentration can reach 100000 mg L. It is obvious that such
effluence is ecologically dangerous, and so, in many countries it is an obligation to treat these wastewaters
before spilling them into the environment. By the suggestion of many countries and environmental protection

agencies, allowed CN ™ concentration limits [2] are 0.01 —0.5mg L. 0.07 mg L™* CN "~ is considered safe for
both acute and long-term exposure in drinking water by the World Health Organization (WHO) guidelines

while the European Union (EU) specifies 0.05 mg CN ™~ per litre. As the environmental regulations have
become stricter and stricter about cyanide usage, the developing removal processes have become more needed.

The most adequate tool for treatment of aqueous effluent is the electrolytic process, ideally suited for
these days, when environmental considerations are always the most important. Electrochemical oxidation can
be used for destroying highly concentrated cyanide wastes (>50,000 mg Lt CN"). However, widely used studies
to develop an electrolytic cyanide utilization process have not yet been developed. According to the scientific
literature [3] the electrochemical oxidation is a very economical and environmentally friendly cyanide
destruction process. The main efforts of investigators are concentrated on the selection of the anode material,
which should ensure high electrochemical activity in parallel to chemical and physical stability as well as
finding an economical and simple method for high-yield cyanide oxidation. Many of the proposed electrodes
are too expensive or complicated in preparation. It was demonstrated [4] that platinized Ti electrodes may serve
as anodes for effective electrochemical oxidation of cyanides and replace commonly used metal Pt electrodes.

However, in order to create a technological process, some additional experiments should be carried out,
determining optimal electrode parameters as well as conditions for electrolysis and kinetic parameters of
electrochemical reaction [5]. Taking kinetic parameters of electrochemical reaction into account, it is possible to
maximize the efficiency of the process and to design economically effective method for degradation of cyanide
wastewaters.
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ELECTRODEPOSITED CATALYSTS BASED ON W-RICH ALLOYS FOR SUSTAINABLE
HYDROGEN PRODUCTION
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Hydrogen evolution technology is considered as a key element for the sustainable economic growth and
generation of clean future energy [1]. Mostly precious platinum is applied in electro-catalytic systems for
hydrogen evolution reaction (HER), thus the development of new cost effective and durable materials which
possess high catalytic activity for HER is necessary. Accordingly, in this study W-rich alloys with iron group
metals, namely Co, Ni and Fe, are presented as alternative cathodes for sustainable hydrogen generation in
alkaline environment.

Ni-W, Co-W and Fe-W alloys having up to 30 at.% of W in their composition were electrodeposited onto stainless
steel substrate under galvanostatic mode from environmentally friendly citrate electrolyte. The electrocatalytic
activity of the prepared alloys was studied by linear scan voltammetry in 30 wt.% NaOH medium in the
temperature range from 25 to 65°C. Extrapolation of the polarization curves obtained at different temperatures,
in the coordinates Ini - AE to value AE=0 makes it possible to determine the exchange current densities (ECD)
that describe the ability of electrode to reduce hydrogen ions from the electrolyte.

It was found, that the higher content of W results in an enhanced HER catalytic activity and the electrodes with
~30 at.% of W demonstrates the highest ECD at 25°C. A significant improvement of catalytic activity for W-
rich coatings with increasing of the temperature has been noticed. The electrocatalytic activity at 65°C is
decreasing in the following order Co-31W>Ni-30W>Fe-32W (in at.%) (Table 1). In order to enhance the catalytic
activity, the efforts to achieve the higher content of refractory metal in the alloys have been made. For such
purpose highly concentrated acetate electrolyte has been investigated as alternative electrolyte to citrate
containing solution. This bath allowed to deposit only 25 at.% of W, but up to ~50 at.% of Mo could be reached.
Among all investigated electrodes the Mo-rich alloys demonstrated the highest catalytic activity towards
hydrogen evolution reaction (Table 2).

Table 1. Exchange current densities for Table 2. Exchange current densities for
W-rich electrodes at 65°C. Mo-rich electrodes at 65°C.
Sample ECD, mA/cm? Sample ECD, mA/cm?
Ni-30 at.% W 14.8 Ni-54 at.% Mo 25.4
Co-33 at.% W 20.9 Co-52 at.% Mo 46.2
Fe-32 at.% W 0.82 Fe-54 at.% Mo 14.2

Acknowledgments: This research has received funding from Horizon 2020 research and innovation program
under MSCA-RISE-2017 grant agreement No. 778357 and project No 09.3.3-LMT-K-712-08-0003.
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DETERMINATION OF TOTAL MERCURY CONCENTRATION IN EGGSHELLS OF BLACK
STORKS
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2Institute of Biology, University of Latvia, Miera Str. 3, LV-2169, Salaspils, Latvia
*Corresponding author, e-mail: anda.abola@lu.lv

As the population of black storks (Ciconia nigra) in Baltic countries is decreasing [1], ornithologists for years are
trying to understand the reasons. The research carried out in 2014 [2] revealed unexpectedly high concentration
of Hg in blood of juvenile Black storks.

To investigate the possible causes of mercury exposure in non-invasive form, bird related items such as feathers
and eggshells can be used as it is well known, that the birds excrete considerable amounts of pollutants through
feather moult (e.g. heavy metals), and females can excrete pollutants in contents of their eggs, as a result juvenile
birds can receive limited amount of pollutants from their mother via egg yolk.

In this work we measured total mercury concentration in eggshells of black stork by means of thermal
decomposition. Analysis were done with spectrometer RA-915M and its attachment pyrolyzer PYRO-915+
(Lumex, Russia). Samples were collected from various nesting places in Latvia.

The determined concentration of total mercury in analysed samples of eggshells varied from as few as 4 ng/g and
reaching 50 ng/g. Our measurements also confirmed that various parts of egg have different mercury
concentrations [3] — where possible we measured eggshells and inner eggshell membranes separately and results
showed significant differences — 5 to 10 times higher concentrations for inner eggshell membranes than outer
hard shells.

The results indicate that juvenile black storks receive some amount of mercury from their mother, however it is
expected that major source of contamination could be their food items, so the continuation of this study will be
the mercury concentration measurements in food samples.
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SYNTHESIS AND CHARACTERIZATION OF POTASSIUM-DOPED BIOACTIVE GLASS
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Skeletal injuries are the major causes of morbidity and mortality. Bone loss might be due to various causes
including congenital defects, traumatic accidents, and diseases such as osteoporosis, reduction of alveolar bone
as a consequence of tooth extraction and chronic periodontal breakdown that causes loss of teeth and
osteonecrosis [1].

All bioactive materials form an interfacial bond with adjacent tissue. However, the time dependence of
bonding, the strength of the bond, the mechanism of bonding, and the thickness of the bonding zone differ for
the various materials. Bioactive glasses, in fact, are characterized by a higher bioactivity index compared to HA,
and specific compositions, such as the widely used 45S5 Bioglass®, are able to bond to soft tissues as well as to
hard ones [2].

Thus, in order to discover the ideal biomaterial, several synthetic bone substitutes have been developed. The
desired requirements for synthetic bone grafts include bonding ability to bone and/or soft tissues,
osteoinduction, osteoconduction, enhanced angiogenesis and upregulation of specific genes that control the
osteoblast cell cycle [3].

In recent years, the doping of bioactive glasses with Mg, Zn, Cu, Sr, Ag and some other elements have been
found beneficial, greatly affecting the biological turnover and the process of bones formation. As the potassium
is one of the important minor components of hard tissues, helps to reduce the chances of osteoporosis in elderly
ages and is involved in apatite biomineralization, therefore its doping can be an important consideration in
improving the biomedical properties [4].

Here we report the synthesis of potassium doped glass-ceramic by sol-gel method. The cylindrical-shaped
specimens were prepared by mechanical pressing synthesized powders using hydraulic press. The formation of
hydroxyapatite (HAp) layer on the glass surface upon immersion in simulated body fluid (SBF) was observed
via FE-SEM, XRD and FT-IR spectroscopy.

Keywords: bioglass, ceramics, sol-gel, bone tissue.
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In the present study, spectroscopic and structural characterization of a novel mixture of kaolinite-NPK to serve
as an environmentally friendly slow-release fertilizer using FTIR, XRD and DSC, is described. methods are used.
Kaolinite is an environmentally friendly substance that exhibits good structural properties when used as a carrier
of chemical fertilizers. Mixtures of kaolinite and NPK fertilizer were prepared by mechanochemical ball milling
with three different mass ratios (kaolinite : NPK = 1:3, 1:1 and 3:1). The milling parameters were varied in order
to obtain the best mixture consistency and performance of a slow-release fertilizer. These include milling time
(60, 120, and 180 min) and rotational speed (200, 400 and 700 rpm). The studied NPK fertilizers are urea
(CON2H.), ammonium phosphate ((NHs).HPQ.), and potassium dihydrogen phosphate (KH2PQOa4). The result
indicated that a mass ratio of kaolinite : NPK of 3:1 and a milling duration of 120 min at a rotational speed of 600
rpm represent the most suitable conditions to synthesize a novel kaolinite-NPK slow-release fertilizer. Similar
milling parameters were found for all the tested fertilizers proving the success of using kaolinite: NPK mixture
as a slow-release fertilizer.

Key Words: NPK fertilizers, Kaolinite, Mechanochemical, Milling, FTIR, XRD, DSC, Slow-release fertilizers.
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FILMS ON GLASS

V. Osipovaité, I. Ancutiené”
Department of Physical and Inorganic Chemistry, Kaunas University of Technology, Radvilenu str. 19, LT-
50254 Kaunas, Lithuania
*Corresponding author, e-mail: ingrida.ancutiene@ktu.lt

The interest for copper selenides films is motivated by their applications in solar cell technology. Photo-
electrochemical processes based on polycrystalline metal chalcogenide (MX, where M= Zn, Cd or Cu; X=S, Se
or Te) electrodes are being considered, due to their ease of preparation, low thickness, economic demand for
starting chemical amounts and low environmental impact [1,2]. With a band gap range 2.1-2.3 eV and high
absorptivity, copper selenide films are promising candidates for photo-electrochemical purposes [3].
In this study copper selenides films were formed on glass slides of dimension 10 mmx10 mm. Slides were washed
using liquid soap and water, then they were cleaned ultrasonically in acetone at 40 °C for 10 min, then rinsed with
distilled water and dried. Selenide films on glass have been formed by the use of selenopolythionates. A solution
of selenopolythionates was prepared from 0.4 mol/L H>SeOs and 1 mol/L NaHSOs 1:1 mixture. The components
of H.SeO3 and NaHSO3 mixture react with each other and diseleniumtetrathionate acid in solution according to
reaction is formed [4]:

2H2Se03 + 5SNaHSO3 — H2Se»S,06 + NaxSO4 + NaHSO4 + 3H20
By heating H2Se»S>0s decomposes and releases elemental selenium, which is deposited on glass substrate:
Se,S,06% — Se + SeS206>
Dark red colored Se film was deposited on glass substrate for 3 h at 60 °C. For the formation of copper selenide
film the selenized sample was treated with 0.4 M Cu(l1/1) salt solution at 60 °C for 10 min. Elemental selenium
reacts with Cu(l) ions and forms copper selenide, CuxSe:

Se + 2xCu* — CuxSe + xCu?*
The formation of films was repeated three times. Obtained selenide films composition and the surface morphology
were investigated by SEM-EDS analysis using a Quantax 400 from Bruker. With scanning electron microscopy,
the irregular, dendritic copper selenide surface microstructure was determined. Energy dispersive spectroscopy
was used to determine the chemical composition of the obtained layers. EDS shows the presence of Cu, Se and
Si peaks.

Table. Elemental composition of obtained films (except Si)

Cycle No 1 2 3
Cu, at. % 24.73+ 0.7 2412 + 0.7 27.55+0.9
Se, at. % 4254 +1.7 7246 £2.7 71.80 £ 3.0

The results indicate that films are rich in selenium (42.54 — 72.46 at.%). The highest amount of copper was in the
sample obtained after three cycles.
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Organic semiconductors are among the most promising next generation materials for biosensors as the greener
and cheaper alternative to transition metal-based electrodes [1]. This communication focuses on the production
and analysis of organic p-type semiconductor-based glucose biosensors. The compressed graphite electrodes
have been electrochemically modified with 9-ethyl-9H-carbazole (CzEt), 9-phenyl-9H-carbazole (CzPh),
N,N,N-triphenylamine (TPA) and cross-linked with glucose oxidase (GOx; EC 1.1.3.4).
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Reaction of the created biosensors to the changing concentration of glucose has been assessed by cyclic
voltammetry. The resulting sensors appear to display a linear range of analyte detection from 0.5 M to 5 M at
the positive potential of +0.15 V vs Ag/AgCl and the highest sensitivity of 13.6 pA cm™? mM for the CzPh-
modified electrode. Herein, we aim at drawing the picture of the electro-polymerized derivatives and expect to
motivate the scientific community to take into account applicability of p-type organic semiconductors for
amperometric biosensors.
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ELECTROCATALYTIC AND PSEUDOCAPACITIVE PROPERTIES OF LAYERED NICKEL-
COBALT OXIDE COATINGS ON STAINLESS STEEL
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Water electrolysis using renewable sources of energy (wind, solar, hydropower) generates high-purity
(>99.999 %) hydrogen and is feasible on small and large scales [1,2]. The oxygen evolution reaction (OER) is
responsible for kinetically sluggish process usually requiring high overpotential to form oxygen—oxygen bond
[3]. Therefore, an effective catalyst is needed stabilizing the intermediate products of the OER. Transition metal-
based peroxo- or oxo- species, especially containing nickel and cobalt, are reasonable choice due to their good
photocatalytic and electrocatalytic activity, stability in alkaline solutions and earth abundant nature [4,5]. On the
other hand, nickel and cobalt oxide compounds having layered structure with large interlayer spacing also
distinguish with great pseudocapacitive properties. These kinds of materials are able to store energy by charge
transfer between electrode and electrolyte due to the Faradaic reactions, occurring on the surface of active material
[6,7].

As forming a 3D structure of the active material on a conductive support increase its electrocatalytic activity,
a mechanically and chemically stable stainless steel mesh Bekipor ST 20AL3 was chosen for this application.
Small fiber diameter (d = 2-30 pum), density and thickness (0.51 mm) of this mesh enable to increase the surface
area along with the good accessibility of deeper filaments and free—flow of the electrolyte solution.

The aim of the present work was to prepare layered nickel—cobalt oxide films on Bekipor ST 20AL3 mesh and
to investigate their structure, electrocatalytic and pseudocapacitive properties. The structure of all as—deposited
and annealed coatings was investigated by XRD, TG-DSC, AAS, Raman spectroscopy, SEM and EDX
techniques.

Layered nickel-cobalt oxide coatings on Bekipor ST 20AL3 mesh were potentiostatically electrodeposited
using nitrate bath. Structure analysis revealed that as—deposited coatings consist predominantly of a—Co(OH)2 and
a—Ni(OH)2 phases, which forms a spinel-type NiC0204 structure after annealing at 473-673 K. It was established
that the presence of spinel-type NiCo204 phase results in a high activity of coatings in oxygen evolution reaction.
Layered nickel-cobalt hydroxide coatings on Bekipor ST 20AL3 were annealed applying five different
temperatures: 473, 573, 673, 773 and 1073 K. Nickel-cobalt oxide, obtained after thermal treatment at 673 K,
showed the best electrocatalytic activity. The galvanostatic charge—discharge measurements revealed that the best
pseudocapacitive performance is characteristic for nickel—cobalt oxide coatings annealed at 473 K: the highest
value of specific capacitance is 769 F-g. The presented results are relevant for practical application of earth—
abundant metal (hydro)oxides in water anodic oxidation and charge storage devices. The prepared oxide materials
were found to be promising candidates for the replacement of the most active, but high-cost and rare ruthenium
and iridium compounds.
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Subsequent toxic elements contamination of soils is one of the main environmental problems of urbanization and
industrialization and has recently become a serious concern in the world. Previous experiments have brought the
new ecological way of contaminated soil treatment — biological-chemical leaching (extracting of toxic elements
to the solution), but also the question of as obtained leachates processing. The reverse immobilization of toxic
elements, e.g. Cu(Il), Zn(Il), As(V) from the water environment after the bioleaching process could be realized
by adsorption and precipitation onto selected mineral materials and synthetic adsorbents. For this reason, the
As(V) adsorption onto natural bentonite (B), Fe enriched bentonite (FeB) and synthetic magnetic particles (MP)
from the aqueous solutions was investigated by batch tests as well as in column tests. The natural materials did
not perform so good adsorption properties towards As(V) in the batch experiments as MP, which Qmax was
calculated for 18 mg/g. However in column experiments adsorption effect of natural materials was comparable
with MP. After the percolation of the model solution through the columns filled with B and FeB sample decreased
the As(V) concentration from 30 mg/L to lower than 2 mg/L. After the first cycle of percolation, both samples
were effective in the second cycle with the same result. Solution containing 30 mg As(V)/L in the first cycle and
50 mg As(V)/L in the second cycle was percolated through the columns filled with FeB/MP layer and MP layer
with quartz sand (QS). After both cycles the As(V) concentration decreased again below 2 mg/L. The third series
of columns were filled with FeB/MP/QS and B/MP/QS. Two cycles with solution of 100 mg As(V)/L were
performed. After the second cycle 73 % and 99 % of As(V) was removed by FeB/MP/QS and B/MP/QS,
respectively. The first experimental study showed that natural materials should be used effectively as column
fillers to fix finer magnetic particles. On the other hand, their selectivity towards Cu(Il) and Zn(ll) ions could be
beneficial for regeneration of media used in the process of soil bioremediation.
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Gold nanoparticles (AuNPs) have been widely employed in a range of biomedical applications due to their unique
optical properties and multiple surface functionalities [1]. Properties of AuUNPs depend on various parameters
such as size, shape and the modification of the surface. A selection of synthesis method and conditions allows to
obtain AuNPs with set of necessary properties [2]. Generally, AuNPs are synthesized by a chemical reduction
method and toxic chemicals are used or contaminants are occasionally produced [3]. Enzymatic and biogenic
syntheses can be used as an environment-friendly methods for AuNPs preparation and enlargement [4,5]. The
usage of eco-friendly and readily available chemical substances allows to reduce the cost of synthesis and the
impact on environment.

The main aim of this study was to employ various reducing sugars for AuUNPs preparation. Glucose, fructose,
mannose and lactose were used as the reducing agent. Synthesis of AUNPs was performed in a basic medium at
room temperature where tetrachlorauric acid was used as a precursor for AuNPs, reducing sugars as a reducing
agent and cetyltrimethylammonium bromide (CTAB) as a stabilizing agent. AuCls ions are reduced to
AuC creating AuNPs due to the oxidation of sugar in basic condition. The formation of AuNPs was evaluated
using UV-Vis absorption spectroscopy method. Optimal concentrations of HAuCls, NaOH and CTAB were
determined for a sufficiently rapid preparation of stable AuNPs colloidal solution. Furthermore, the dependence
of AuNPs formation speed on the type of reducing sugar was investigated. Dynamic light scattering, SEM and
TEM methods were used for the characterization of AuNPs size. Replacement of CTAB by other eco-friendly
stabilizing agents will improve environmental friendliness of the presented synthesis method.

References
1. Y.C.Yeh, B. Creran, V. M. Rotello, Nanoscale., 4 (2012) 1871-1880.
2. M. Sengania, A. M. Grumezescub, V. D. Rajeswari, OpenNano, 2 (2017) 37-46.
3. M. Nadeem, B. H. Abbasi, M. Younas, W. Ahmad, T. Khan, Green Chem Lett Rev, 10 (2017) 216-227.
4. A. Ramanaviciene, J. Voronovic, A. Popov, R. Drevinskas, A. Kausaite-Minkstimiene, A. Ramanavicius, Colloids Surf. A

Physicochem Eng Asp, 510 (2016), 183-189.
5. S. Menon, S. Rajeshkumar, K. Venkat, Resource-Efficient Technologies, 3 (2017) 516-527.

43


mailto:benas.brasiunas@gmail.com

P 09

USE OF LA-ICP-MS AND IRMS DATA TO DISTINGUISH BETWEEN ORGANICALLY AND
CONVENTIONALLY GROWN WHEAT

L. Busa®”", L. Kepa?, A. Viksnal, E. Bulska?
tUniversity of Latvia, Faculty of Chemistry, Jelgavas 1, LV-1004, Riga, Latvia
2University of Warsaw Biological and Chemical Research Centre, Zwirki i Wigury 101, 02-089, Warsaw,
Poland
*Corresponding author, e-mail: lauma.busa@Iu.lv

The total organic production of wheat and spelt in EU is growing by year. Consumers often prefer biologically
grown food as it is considered to be healthier, safer and environmentally friendlier than the conventionally grown
products. The revenue from organic product sales in 2015 in EU was 29.8 billion euros and is expected to grow
to 34 billion in 2020 [1]. However, the superiority of organic wheat nutritional value has not been scientifically
proven [2]. Additionally, the intensification of the organic sector and the higher prices of the organic products
can be a cause for illegal activities — such as marketing of ‘fake’ organic products that haven’t been grown
according to the standards of organic farming. Therefore, it is needed to search for new authentication procedures
and use novel analytical techniques [3].

Five varieties of wheat (Triticum aestivum L.) that have been grown organically and conventionally at the Institute
of Agricultural Resources and Economics, Stende Research Centre were analyzed in order to establish the
localization of various metallic elements in the grains and to evaluate their possible use as indicators for
authenticity assessment. The analysis was carried out using LA-ICP-MS system with following laser (Laser LX-
213 (CETAC); wavelength: 213 nm; spot size: 50 um; laser frequency: 20 Hz; scan rate: 20 pm-s™; 3 parallel
lines) and ICP-MS (NexION 300D (PerkinElmer); RF power: 1350 W; nebulizer gas flow: 0.9 L-min; auxiliary
gas flow: 1.2 L-min’t; plasma gas flow: 18 L-min™) instrument settings. Altogether 13 metallic elements were
determined (Na, Mg, Al, K, Ca, Mn, Fe, Cu, Zn, Rb, Sr, Mo, Ba). Additionally, carbon and nitrogen stable isotope
ratios in whole grain flour, prepared from the samples, were measured using continuous flow EA-IRMS system
Nu-Horizon (Nu Instruments).

The results have shown that in both organically and conventionally grown samples the metallic elements are
mainly located in the germ, with very little amounts of the elements located in endosperm. Laser ablation followed
by inductively coupled plasma mass spectrometry is a promising method to be used for authentication of
biologically grown wheat. By combining the concentrations and localization of metallic elements in wheat grains
with nitrogen stable isotope ratio values, a new methodology for organically grown food authentication could be
elaborated.
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All the times people wanted to leave their trail for a future generation, so they wrote, painted and created different
types of artworks. This has led to finding new pigments and inks.
The history of modern writing instruments that we can find in each store began in the 20th century [1].
Document dating and the time that a document and/or ink could have been once placed on the paper is one of the
most difficult and hardest problem for the restoration and conservation scientists. Basically, ink is usually a
complex homogeneous medium, composed of solvents, pigments, dyes, resins, lubricants, solubilizers,
surfactants, particulate matter, fluorescers and other materials. This mixture of components, usually under patent,
is useful for giving the colour, controlling density or flow, modifying the drying kinetic and providing the final
appearance [2, 3].

The aim of this work was to characterize three different red ballpoint pen Bic, Forpus and Centrum inks using
SEM-EDX analysis, ATR-FTIR spectroscopy, TG/DTG analysis and UV-Vis spectroscopy.

Keywords: Red inks, SEM-EDX, ATR-FTIR, TG/DTG, UV-Vis
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In the food industry, the main task of manufacturers is to maximize the preservation of useful properties of
products. An important role in this process is played by the technology of processing vegetables and fruits.
There are different ways to store foods and preserve their nutritional properties:

- creation of controlled storage conditions in fruit and vegetable stores;

- treatment of products with high temperatures or freezing in freezers;

- saturation of products from preservatives (sugar, artificial chemical compounds, products of combustion of
organic fuel, etc.);

- evacuation, fermentation, dehydration and others.
However, they all need expensive equipment and high energy costs.
One of the most common methods of canning is drying. It is simple and convenient. Dried fruits and vegetables
under optimum conditions can be stored for more than one year, and in sealed containers - even longer. They are
more nutritious and calorie.
For this purpose, we have designed ecologically clean dryers based on solar air
thermal collectors (Photo 1). Solar collectors [1-3] work exclusively on solar
energy. They blow through the dryer environmentally clean warm air, do not
contaminate food and the environment. Dryers are made from special varieties of
wood that do not smell. Dryer designs are very simple and easy. They provide a
very simple installation, have the opportunity to put in a garden, vegetable garden,
on any locality and indoors..
Thg person does_not bear any expenses a_nd gdditi_onal payments for mainter_1ance Photo 1. A dryer based on
during its operation. In addition, the device is switched on and off automatically  he solar air heat collector.
when there is a sun. This is very convenient because it does not require human
presence while working.
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*Corresponding author, e-mail:odudarko80@gmail.com

Lanthanides can form complex compounds with P-containing functional groups. The advantage of lanthanide
coordination compounds compared with complexes of s-, p-, and d-metals is that lanthanide ions are characterized
by narrow-band luminescence in a wide spectral range, which is due to transitions between 4f-sublevels and long
lifetime of the excited states. So, this work is dedicate to obtaining SBA-15 silica with phosponic groups and Nd
(11) adsorption to create luminescent composite. Firstly -PO(OH). were fixed to a matrix of SBA-15 type
mesoporous silica by a direct method [1]. Since water molecules have the ability to reduce luminescence, for this
reason, half of the functional groups -PO(OH)2 were replaced by the hydrophobic -SH groups [2]. As can be seen
from Fig. 1 the bifunctional sample is inferior to the monofunctional sample due to Nd (I11) sorption capacity.
The phosphonic groups are less densely distributed on the surface of bifunctional sample than on the
monofunctional and it could also be affected the ratio functional group:Nd (for SBA/PO(OH)> was 1:2.59, and
for SBA/PO(OH)2/SH — 1:3.75). Accordingly, it can be concluded that thiol groups affect the processes of
complexation on the surface.
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Fig.1. Adsorption isotherms
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Phospholipid bilayer is widely investigated structure. Over the years, membrane formation on gold surfaces has
improved massively and research had shown great results, especially in the field of toxin detection [1]. But as
any other system it has some flaws. Firstly, the cost to produce sputtered gold films is really high. Secondly,
self — assembled monolayer (SAM) of alkanethiols on gold over long term exposure to water leads to forming
SAM islands, which are not very suitable for phospholipid bilayer formation [2].

In this paper is proposed a new system to form phospholipid bilayer. As substrate was used thin film metal
oxide — fluorine doped tin oxide (FTO). Mainly because it is a lot more cheaper than gold and materials
required to produce it are more abundant in the environment. For monolayer formation it was chosen silane
based materials, which during SAM formation undergoes hydrolysis reaction. Finally a stable chemical bond is
formed. Such monolayer is very stable and suitable phospholipid membrane formation multiple times.

To summarize, presented system is suitable for phospholipid bilayer formation. Moreover, it could be applied
for various membrane proteins investigations, such as toxins or electron transfer proteins.
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LASER-INDUCED REDUCTION OF GRAPHENE OXIDE-DYE NANOCOMPOSITES: THE EFFECT
OF DYE MOLECULES ON GRAPHENE SHEETS QUALITY AND STRUCTURAL PROPERTIES
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Graphene could be widely employed in the specific fields such as optoelectronics, medicine bioscience,
catalysis-chemistry, and electrochemical energy storage, which is due to its unique properties [1]. One of the most
promising method to produce graphene in large scale is based on the reduction of GO to graphene. Thermal and
chemical reduction are the most frequently used processes for the removal of oxygen-containing groups.
However, during the thermal reduction a large number of defects that deteriorate the electrical properties of
graphene are created, while the chemical reduction includes the use of hazardous aggressive materials [2].
Recently, it has been demonstrated that GO can be reduced using laser-irradiation [3]. Nevertheless, the experts
emphasize that to produce low-defect graphene using laser irradiation require a precise control of laser parameters.
The use of short laser pulses might be beneficial for this process. The carbon-rich precursor used in laser-scribing
process is one more important factor to prepare a high-quality rGO coating [4]. Despite the great progress in the
field of laser-induced graphene production, the process is still at its infancy and many challenges are to be
resolved.

The aim of this work was to prepare graphene-dye nanocomposite coatings, perform their reduction
applying laser irradiation and to investigate structural properties.

Graphene oxide (GO) was prepared from the natural graphite by the synthesis protocol reported by Yan et
al. [5]. Obtained brown powder was dried and used for the fabrication of GO and GO-Dye coatings. Six dyes
(Acridine yellow, Neutral red, Malachite green, Auramine O, Congo red and Evans blue) from three different
classes (Acridine, Arylmethane and Diazo) were used for the preparation of nhanocomposite coatings. Two series
of coatings with dye concentration of 5.0 wt% and 20.0 wt% have been made. The obtained coatings were treated
using the picosecond laser (Atlantic, 10 ps, 100 kHz, Ekspla) working at the 1064 nm. Prepared samples were
tested by different methods (Raman and FTIR spectroscopy, contact angle measurements, TG analysis).

The results show that the level of GO reduction to graphene phase dependent on the structure of a dye (as
well as the concentration of a dye) used for the preparation of a nanocomposite.
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Nowadays the importance and need of sustainable, long lasting, environment-friendly devices are seen in many
fields. Development of simple and low cost medical devices such as blood glucose sensors are not an exception
[1]. Researches are constantly seeking for materials and technologies that would help to develop sensitive,
selective and reliable glucose biosensors. Conjugated polymers (CP) provide many new opportunities in this area.
Due to unique properties, such as compatibility with biological molecules in neutral aqueous solutions, simple
synthesis, high environmental stability and electrical conductivity these materials have numerous practical
applications in biosensors [2], biomedical devices [3], enzyme immobilization matrices [4] or drug delivery [5].
Polypyrrole (PPy) has been one of the most widely studied CP during the past decade. In the development of
biosensors, Ppy has been used as relatively stable and porous matrix for enzyme immaobilization, which is ideally
permeable to the analyte, but restrict the passage of larger molecules such as immobilized enzyme or electron
transfer mediator. We designed and investigated a novel amperometric glucose biosensor based on graphite rod
(GR) working electrode modified with glucose oxidase (GOx) functionalized poly(pyrrole-2-carboxylic acid)
(PCPy) particles (GR/PCPy-GOx), which were synthesized by chemical oxidative polymerization technique as
described in our previous publication [6]. Carboxylic groups located on the PCPy particles surface provide the
possibility of covalent immobilization of enzyme. The amperometric responses of designed glucose biosensor
were obtained at different concentrations of glucose and a certain amount of phenazine methosulfate (PMS,
PMSH: — reduced form of PMS), which was used as electron transfer mediator (Fig. 1). Covalent immobilization
of the GOx has created a stable enzyme layer on electrode surface and enhanced performance of the biosensor.
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Fig 1. Operation’s illustration of desighed amperometric glucose biosensor.
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Biomass is a valuable renewable resource, which can be used to produce not only heat and energy, but also
materials and chemicals. A well-established processing method of biomass is pyrolysis or thermal degradation in
the absence of oxygen. Levoglucosenone (LGO) is best obtained by the depolymerization and dehydration of
cellulose in the process of catalytic pyrolysis at comparatively low temperatures. [1]. The LGO molecule is an
appealing starting material for the synthesis of “green” solvents, such as dihydrolevoglucosenone [2].

In pyrolysis products LGO is most often determined by gas chromatography with flame ionization detector or
mass spectrometry, but high-performance liquid chromatography (HPLC) has also been described in literature
[3]. For the determination of LGO reversed phase HPLC is usually used with aqueous mobile phases, so the aim
of this work is to evaluate the stability of LGO in aqueous solutions. Knowledge about the degradation trends of
LGO in aqueous solutions is important for storage, sample preparation and analysis of pyrolysis products.

In this study LGO was determined by reversed phase UHPLC-UV with a mobile phase consisting of a mixture of
water and acetonitrile, so the stability of LGO solutions in water and a water/acetonitrile (50:50) mixture was
evaluated. The solutions of standard LGO, as well as a LGO containing sample of pyrolysis products were stored
at5 °Cand 21 °C (x 1 °C) temperature for three months and analyzed with intervals of several days. Fig. 1. shows,
how the concentration of LGO standard in the solutions decreased with time. It was concluded, that LGO
degradation is the fastest in the aqueous medium. This is due to the effect of water as a polar proton donor solvent.
The acetonitrile additive slows the degradation rate of LGO. LGO degradation is also influenced by the storage
temperature of the solution, at 21 °C the degradation is noticeably faster. Studies have also concluded that pH is
a significant factor in the degradation of LGO - the acid acts as a catalyst and accelerates LGO degradation.
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Fig. 1. The decrease of the concentration of LGO in different solvents at 5 °C and 21 °C
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DIACRYLATE (HDDA) COMPOSITE USING FREE RADICAL COPOLYMER CROSSLINK
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Various acrylates are used as a common bone grafting material but mainly for the fixation as it doesn’t has
osteoconductive properties. The encapsulation of glass-caramics and formation of open pores into the composite
subsequently alters the osteoconductive properties of the final product [1, 2]. The preparation of a glass-ceramic
(GC)—polyhexandiol diacrylate (PHDDA) composite material is reported.

Precursor GC powders were synthesised via sol-gel method. The GC-PHDDA composite samples with
different fractional GC content were prepared via photopolymerization reaction [3, 4].

1mg/L solution of Azodicarbonamide dissolved in DMF/DMSO in ratio 9:1 was used as a blowing agent.
The formation of open pores on the surface of composites via polymerization reaction was observed. Cross section
of composite has revealed presence of pores inside the composite.

The structures of the resultant surface were studied by ICP-OES, FE-SEM/EDX, FTIR and XRD techniques.

Keywords: glass-ceramic, PHDDA, sol-gel, FE-SEM, EDX, ICP-OES, bone tissue.
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DEVELOPMENT OF TXRF METHOD FOR DETERMINATION OF CALCIUM AND PHOSPHORUS
RATIO IN HYDROXYAPATITES
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Hydroxyapatites and other calcium phosphates, being similar to a chemical structure of human bone
inorganic constituents, nowadays are mostly recognized and widely used biomaterials for bone and teeth renewal.
As any biomaterials, calcium phosphates are characterized by different parameters. From the analytical point of
view, the underlying quantitative parameter is calcium and phosphorus (Ca/P) ratio. It has a fixed numerical value
with a narrow allowable interval to fit in. Increased or decreased Ca/P ratio leads to severe deterioation of implant
quality. These facts determine the need of strict Ca/P control using a simple and low-cost analytical procedure
which would allow to measure Ca/P ratio quickly and precisely performing routine hydroxyapatite quality control.

Nowadays used methods (photometry, ICP-OES, gravimetry and other), being well-established and easily
accessible, still have some essential limitations and difficulties in an effective introduction of them into routine
analyses practice. Accordingly, elaboration of a new analytical method is an actual task. The data gathered in the
course of continuous investigation of different Ca/P ratio determination methods in hydroxyapatites showed that
TXRF (Total reflection X-ray spectrometry) is the most applicable method for this application due to relatively
short one analysis time, possibility of a multi-element analysis to a fairly high degree of accuracy, low hardware
maintenance costs and other advantages. Until now TXRF method has been successfully applied to different
biological samples [1].

On the other hand, this method suffers from a number of limitations that referes to obtain precise
quantification results for both elements. A key problem is a small sensitivity of phosphorus in X-ray analyses due
to its relatively small atomic number. Other major drawback is difficulty in achieving uniform crystallization and
distribution of sample containing elements applying analyzed solution on a carrier and drying the droplet.

Foreground aim of the research was to achieve as high as possible accuracy of calcium and phosphorus
quantification results by TXRF method.

Table 1.
Calcium and phosphorus mass fraction (w, %) determination results using different analytical methods

Method Wca wp
Gravimetry 39,810 + 0,009 18,471 + 0,015
Photometry 39,82 + 0,03 18,399 + 0,017
Titrimetry 39,83 + 0,07 -2
ICP-OES 39,78 + 0,02 18,44 + 0,03
FAAS 39,83+ 0,09 -2
WD-XRF 39,84 +0,13 18,44 + 0,08
TXRF 39,78 + 0,02 18,402 + 0,018

aanalysis was not performed and/or not possible
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Inland waters are an important habitat for biota and are widely used for recreational needs and fishery.
Water quality in eutrophic lakes can be affected by cyanobacteria blooms that pose a threat to lake ecosystems
and people. In situ measurements carried out by the regional environmental protection agency’s departments are
time consuming and require considerable human and technical resources. Sentinel-2 satellites launched by the
European Space Agency in relation to Copernicus project provide a continuous, free, high spatial (10-20 m) and
temporal (3-5 days revisit time over the same point) resolution data than can be used to monitor lake water quality.

The aim of this study was to develop new algorithm for chlorophyll-a concentration retrieval in eutrophic
lakes in Lithuania using the Sentinel-2 imagery. The pigment chlorophyll-a is an indicator of phytoplankton
biomass and is often used for observation of the trophic state of the lake. We used in situ chlorophyll-a
concentration data from 115 lakes in Lithuania. We grouped these lakes based on their spectral profiles using
clustering analysis and focused on the group of eutrophic lakes. The scattering peak near 700 nm wavelength is a
good indicator for phytoplankton biomass and chlorophyll-a concentration [1].

The most accurate (R? = 0.85) empirical equation that we got
(Fig. 1) was based on the reflectances in bands B4 and B5 of the | . /
Sentinel-2 Multispectral Imager: ‘_g.j //-
Chla =16.93 — 2154.27 x B4 + 20.53.76 x B5. ?50 . /

The equation allowed us to calculate the chlorophyll-a | 2 Ve
concentration with 7.4 pg L™ root mean squared error. With this | . i
equation we were able to estimate the trophic state of the lake §4° ‘//'

(Trophic State Index) [2] correctly for the 77 % of lakes studied. The - o
developed equation performed better than 18 other algorithms thatwe | = .
tested. 520 v

The derived empirical equation based on the Sentinel-2 imagery % //
can be used for approximate chlorophyll-a concentration calculation | 2 ol e
and estimation of the trophic state of the lake. It could be used asa | < 5 % i =
ch{rr:plementary tool to evaluate water quality in eutrophic lakes in Algorithm chiorophyll-a concentration [g L]

ithuania.
Fig. 1. The relationship graph between the in
References situ chlorophyll-a concentration and the
1. T. Kutser, B. Paavel, C. Verpoorter, M. Ligi, T. Soomets, K. Toming, G. Casal, ~ chlorophyll-a concentration calculated by the
Remote sensing of black lakes and using 810 nm reflectance peak for retrieving der!ved emplrl_cal equation. The line
water quality parameters of optically complex waters. Remote Sensing (2016) indicates 1:1 line
8(6): 497.
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Cerium doped yttrium aluminum garnet is one of the most frequently used fluorescent materials. First
studies on this material and its applications have been done as earl as year 1967 [1].However in the recent years
research on this garnet has been revitalized, because of its use in the new generation of LED lighting. Even so,
one of the main drawbacks of diodes is the problem of their lackluster lifespan. In order to improve longevity of
the LEDs as well as the intensity of the emitted light, new research is focused on making new YAG:Ce composite
materials as well as their integration into the diode itself [2]. Over the last few decades scientists have been trying
to improve the luminescence intensity of phosphors. One way to do so is to use laser as an excitation source.
However this makes phosphors heat up, and in order to prevent that measures need to be taken. Sometimes boron
nitride is added together with the phosphor in order to improve thermal conductivity. In literature it is also reported
that luminescence properties can be improved by addition of certain polymers [3].

For this project different composites were prepared, which could be used in LED in order to improve their
longevity and reliability. For the reason, YAG:Ce phosphor powder was synthesized by sol-gel combustion
method and then mixed together with differing amounts of BN and either M600 or M280 monomer which were
polymerized under UV light. Composites were analyzed by x-ray diffraction (XRD), scanning electron
microscopy (SEM) and differential scanning calorimetry (DSC). Also luminescence properties such as quantum
efficiency, decay times, emission spectrum.

Acknowledgments. This work was financed by ,,Lietuvos mokslo taryba” in the frame of the project ,,Studenty
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A large amount of electrical energy are produced by burning organic fuel in thermal energy storages or
using nuclear reaction in nuclear power plants. These sources of electrical energy associate with carbon dioxide
emission and risk of radiation [1, 2]. Due to this it is very important to search more enviroment friendly
methods for electrical energy generation: hydroelectric power station, wind power plants, solar cells [3].

Metal chalcogenides layers, such as cadmium selenide, lead selenide, tin selenide, are used in solar cells
[4]. Tin selenide layers are valuable for their non-toxicity, semi-conductive properties (narrow optical band gap
varying between 1.0 and 1.1 eV), low antireflection value and high absorption coefficient. High quality tin
selenide layers can be formed by chemical vapor deposition method [5]. This method require sophisticated
instruments and regular control, because unreacted chemical vapor can be eliminated into atmosphere. Also
incorrect precursor selection increase risk of toxic products formation [6].

In this work tin selenide layers on hydrophilic polymer polyamide 6 surface were formed by simple and
environmental friendly sorption-diffusion method. This method consists of two stage. In the first stage
polyamide 6 sheets were treated with 0.1 mol/l selenotrithyonate in HCI 0.1 mol/l solution for 120 minutes at 60
°C temperature. In the second stage, seleniumized polyamide 6 sheets were immersed in different concentration
tin (1) precursor solution for 60 minutes at 85 °C temperature. The surface morphology of these layers was
analyzed by scanning electron microscope (SEM), elemental constitution was studied by energy-dispersive X-
ray spectroscopy (EDX).

References

1. R. Sims, H. Rogner, Energy Policy, 31 (2003) 1315-1326.

2. H.G. Kim, T.Y. Kong, Radiation Protection Dosimetry, 146 (2011) 136-139.

3. Pochtovyuk, K. Pryakhina, Ekonomicznego we Wroclawiu, 502 (2018) 104-113.

4. S. Deo, A. Singh, Journal of Electronic Materials, 44 (2015) 4098-4127.

5. Z. Wang, F. Pang, Chemical Physics Letter, 702 (2018) 90-95.

6. Guide to Industrial Assessments for Pollution Prevention and Energy Efficiency, Ohio, 2001, p. 149.

56



P22

PECULIARITIES OF THE GALLIUM SELENIDE LAYERS
FORMATION ON THE POLYAMIDE FILM SURFACE

V. Ulevic¢iené, R. lvanauskas*, L. Samardokas
Kaunas University of Technology Institution, Department of Physical and Inorganic Chemistry, Radvilenu str.
19, LT-50254 Kaunas, Lithuania
* E-mail: remigijus.ivanauskas@ktu.lt

Polymers modified by thin electrically conductive or semi conductive layers of binary inorganic compounds,
particularly of metal chalcogenides represent a new class of materials — composites. Of particular interest are
composite materials with binary selenides of Il group metals. For example, GaSe is used as far-infrared
conversion material [1], InoSes — in optoelectronic devices [2] since, depending on the growth conditions and
doping, it exhibits either n- or p-type conduction. In general, thallium selenides can be used for the production of
photocells [3] and photoconductors [4]. Various physical methods were used for the formation of metal selenide
layers on various dielectrics and on the polymers too: vacuum evaporation [5], flash evaporation [6], solid-state
reaction [7] etc. The chemical deposition methods are low cost processes and the films are found to be of
comparable quality to those obtained by more sophisticated and expensive physical deposition process [8].

In this work, using two stages sorption-diffusion method, gallium selenide layers were formed on semi
hydrophilic polyamide PA 6 surface (70 mm thickness). In the first stage, polymer samples were seleniumized
for 90 min in 0.05 mol-dm™ K,SeS,0g at pH 2.15, adjusted using 0.1 mol-dm™ HCI at 60 °C. In the second stage,
seleniumized samples were treated in various concentration gallium sulfate salt solution for 30 min and 80 °C at
various pH. The aim of this study was to investigate the influence of pH values and the concentration of gallium
sulfate solution to the formation process and composition of gallium selenide layers on the PA film surface. The
pH values of gallium sulfate solution were adjusted with potassium alkali or with concentrated solution of
ammonia. Total amount of gallium and selenium in gallium selenide layers was determined using atomic
absorption spectrophotometry.
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The granulation of powders by size enlargement is desirable or necessary in many industrial processes.
Segregation of powder constituents can be reduced by binding the powders together, in this way improving solid
flow ability and reducing dust, which facilitate the product handling [1]. Approximately 60% of chemical
industrial products are produced in granular form [2]. In the fertilizer industry, granulation is a key process. The
handling of granules is more desirable than the
powder because less suspension particles are formed both inside the factory and/or during plantation. In addition,
granulated fertilizers are more beneficial and functional than the powder products. Granulation can be carried out
in different devices, differing by the amount of shearing imposed to the powder mass, such as: rotary drum, disk,
fluidized bed, and spouted bed [3, 4].

In order to determine the optimal parameters of the granulation process (the composition of the raw material,
the particle size, the moisture content) of various organic materials (microcrystalline cellulose of MC-1) suitable
for production of high quality fertilizers, various mixtures of raw materials were granulated in laboratory
conditions. Potassium dihydrogen phosphate was granulated by using 3 granulators of different types: rotary, a
fluidized bed and a drum. Potassium phosphate granulation was investigated by changing the amount of water
used for irrigation purposes as well as by adding a binder (cellulose). According to the obtained results, the
fluidized bed and rotary granulators cannot be used to obtain granulated mono potassium phosphate as the
granulometric composition does not meet the necessary fertilizer requirements. Granules (as a product) obtained
from the rotary drum-type granulator were dried for approximately 16 hours in the heating oven at 60 °C. All the
samples were cooled and fractioned, and then, the granulometric composition, the granule moisture and bulk were
determined. The static strengths of granules of 1-2 and 2-3.15 mm fractions and the 10 % solution pH values
were measured.

With 21.02 % moisture being present in the source materials, the obtained granulated product was denoted
by the optimal granulometric composition as its commodity fraction constitutes 40.54 %.

The obtained results indicate that in order to obtain granulated potassium dihydrophosphate with optimal
properties, the use of water does not suffice. It is also necessary to use other additives in order to improve the
physical and mechanical properties of the pellets. Analysis of scholarly writings on the binding materials used in
the granulation technology suggests that if the objective is to obtain maximally pure potassium dihydrophosphate,
cellulose should be chosen as the binder as it contains no additional nutrients consumed by plants. In addition,
cellulose is denoted by its cohesion properties.
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Railway is one of the main means of transportation, both for passengers and freight, due to its speed,
precision and capacity, but proportionally to the number of passengers and freight transported, pollution of soil
and air with inorganic and organic substances changes. Pollution of the environment with heavy metallic elements
is quite common nowadays, but in most studies attention is focused on road transport as the main environmental
pollutant with heavy metallic elements, forgetting about railway, which also makes a significant contribution to
the pollution of the soil with heavy metallic elements [1].

lon quantitative analysis of heavy metallic elements — iron, manganese, copper, zinc, nickel and lead has
been carried out in soil samples, which were taken in Latvia from four railway station neighbourhoods with
different railway transport movement intensity (A — Tornakalns, B — Janavarti, C — Ktadra, D — Darzini. Soil
samples were taken within the braking distance and further from it, near the railway tracks and 10 meters from
them. See Fig. 1. Firstly, preparation of collected soil samples for mineralization were carried out (drying,
homogenization, sifting), then a destruction of soil sample matrix was performed by wet digestion with aqua
regia, concentrated and diluted nitric acid in open system and at a microwave unit. The content of mentioned
above heavy metallic elements in analysed soil samples were determined by use of flame atomic absorption
spectrometry.

Several common trends were observed for all heavy metal element ions analysed. See Fig. 2. In all
analysed soil samples which were collected within a breaking distance near the railway tracks there was
significantly higher content of analysed heavy metal ions than in soil samples that were collected further from
breaking distance 10 m from railway tracks.

It should be noted that there is no universal method for decomposition of different solid samples. The
choice of the method of sample preparation depends on the object of study, composition of sample, availability
of method and urgency of analysis [2]. Use of microwave unit for destruction of soil sample matrix with aqua
regia and concentrated nitric acid provided the most complete extraction of analysed heavy metallic elements.
Diluted nitric acid was successfully used to make a comparative evaluation of the prevalence of metallic element
contamination in the soil, since diluted nitric acid cannot destroy soil minerals.
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Fig. 1. Example of soil sample collecting scheme Fig. 2. Average mass of Pb ions mg/kg in analysed
soil depending on soil collection place
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Calcium hydroxyapatite (Cai0(PO4)s(OH)2, CHAp) is the main inorganic component of natural human hard
tissues. Synthetic CHAp is bioactive material, supports osteointegration of bone cells and does not show side
effects from immune system [1-3]. Due to these properties CHAp is used in medicine for orthopedic devices,
dental replacements, tissue engineering, antimicrobial coating applications [4, 5]. However, the mechanical
weakness of the CHAp limits it‘s practical applications to those requiring little or no load bearing parts. For this
reason, CHAp-coated metallic implants have the potential to be used for load-bearing implant applications in
dentistry and orthopedics [6, 7]. Due to it's low cost, strong mechanical properties and good formability the most
widely used material for medical and dental applications is 316L stainless steel [8, 9].

Sol-gel route for synthesis of thin films has some benefits over other methods such as simplicity, synthesis at low
temperatures, effectiveness, suitability for complex-shaped implants and cost efficiency [10, 11].

In this work, the sol-gel synthesis of CHAp coatings on 316L stainless steel substrate was performed with further
investigation of coatings behaviour in simulated body fluid (SBF). Calcium acetate monohydrate and phosphoric
acid were used as precursors for the preparation of CHAp coatings. Spin-coating technique was employed to
produce CHAp coatings. Approximately 0.2 ml of coating solution was placed on top of the 316L stainless steel
substrate using syringe and then spin coated at 2000 RPM for 60 s in air. Substrates were annealed up to 15-30
times following the same procedure. Layers were heated in a furnace at 850 °C for 5 h. For the characterization
of obtained samples X-ray diffraction (XRD) analysis, scanning electron microscopy (SEM), Fourier transform
infrared spectroscopy (FTIR) and other methods were used. The results obtained showed anticorrosive effects of
the sol-gel derived CHAp thin films on stainless steel substrate.
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The large scale of anthropogenic activities (urbanization, industrialization and agriculture) has negative impact
on the Baltic Sea because it is more susceptible to accumulate pollutants in surficial sediments due to the semi-
enclosed system [1]. Heavy metals (HM) are among the most common environmental pollutants which can enter
coastal environment by the air or rivers, accumulate and cause risks for human health and ecosystems. The aim
of this study was to define the content of the main HMs (Cd, Cu, Cr, Ni, Pb and Zn) commonly considered
technogenous origin in sandy beaches along the south-eastern Baltic Sea coast (Lithuania).

The beach along the south-eastern Baltic Sea coast is backed by a vegetated foredune or moraine cliffs. The beach
consists predominantly of quartzose (enriched with heavy minerals) sand. The surface sand (0 — 5 cm) samples
were collected along the Curonian spit and mainland sea coast of Lithuania (90 km) in the middle of the beach at
equal distance of 5 km in 2014 [2, 3]. In total, 19 surface sand samples (3 replication, n=57) after mineralization
in royal water (2 g digested in 10ml HCI:HNOs = 3:1) were analysed with the ICP AES.

The HM concentrations distributed following (average, mg-kg?): Zn(5.23) > Cr(1.28) > Pb(0.75) > Cu(0.56) >
Ni(0.44) > Cd(0.08). The higher maximum and minimum HM concentrations were determined in the mainland
coast than in the Curonian spit (Fig. 1.).

Fig. 1. The sum of the analysed HM concentrations distribution along the
south-eastern Baltic Sea coast. The alongshore distance (0 km) is shown from
Latvia border.//y axis — logarithmic scale.

km

The greatest mid-beach HMs values were defined in the sampling
site 25 km from the Latvian border with an active cliff area (average, mg-kg™: Cd (0.24), Cr(1.70), Ni(1.043),
Pb(1.38) and Zn (22.12)). Additionally, higher HMs values (average, mg-kg: Cd (0.37), Cu (1.97) and Cr (3.17))
were observed close to the border of Latvia where the beach is rich in peat and moraine deposits, which are
exposed during the strong storms, and to the Sventoji resort where the beach might be affected by the
anthropogenic activities (sewages from river, port).
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Preservation or heritage science is a cross-disciplinary scientific discipline that combines knowledge from science and
art to preserve world cultural heritage. Decisions on the conservation of museum artefacts cannot be made without both
thorough physicochemical analyses leading to the understanding of degradation mechanisms; and historic information on
composition, handling and manufacturing process. A direct motivation of our study is the need to preserve (design storage
atmosphere) XVI" century Jagiellonian tapestries (Wawel arrases) - a collection of tapestries commissioned by the
Sigismund Il Augustus to decorate the interiors of the Wawel Royal Castle in Cracow, Poland. Today this collection consists
of 137 fabrics, from the original 365-piece group, which makes it the biggest, coherent tapestries set in Europe.

Poland has some of the worst air quality in Europe, with 33 of the continent’s 50 most polluted cities, according to a
World Health Organization (WHO) report from 2016. And in Cracow you can find one the of highest levels of suspended
dust in Poland (composed of: elemental and organic Carbon, secondary organic and inorganic aerosols (including sulphate
(S04%), nitrate (NO3) and ammonium (NH4*) ions) and trace elements including heavy metals). Fortunately, air let inside
the museum is filtered and was proven free of major pollutants [1]. Nevertheless, the question of whether enclosing tapestries
into frames with conditioned (e.g. oxygen-lean) atmosphere would be beneficial for the collection in the long-term remains
unanswered.

Keratin from sheep’s wool decomposes mainly by hydrolysis of peptide bonds and oxidation of individual amino
acids and sulphur bonds; which can lead to liberation of peptides and formation of new functional groups in the protein
chain with simultaneous release of volatile products. To understand the degradation process ongoing within the artwork we
performed accelerated aging test of model sheep’s wool textile samples. Temperature of 150 C and 3 gaseous atmospheres
(open reactor - air ventilated; closed reactor — air or nitrogen and volatile organic compounds VOCs mixture) were used as
aging stimuli to simulate changes after long-term impact of oxygen, nitrogen and VOC’s [3].

In previous work wool from tapestries and artificial ageing experiments have only been studied by spectroscopic
techniques (ATR-FTIR, XRF or UV-Vis), which, due to the nature of the measurement, allowed to conclude only about
surface processes of keratin degradation, specifically aminoacids oxidation (including sulphur bond oxidation). In this
project we analyse sheep’s Ovies Aries wool protein extract with nanoLC-ESI-QOrbitrap-MS spectrometric analyser to
evaluate the state of overall oxidation and deamination of artificially aged keratin. Poster presents the results of the analysis
of the proteins extract composition of artificially aged keratin from wool model samples and the resulting preliminary
markers of thermal degradation of keratin.

Thanks to: Wawel Royal Castle Museum and 2016/20/S/ST4/00149 National Science Centre grant.
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The presence of pharmaceuticals in effluents from the sewage treatment plants is a huge problem
discussed worldwide [1]. Since the effluents are introduced to the surface water, the pharmaceuticals can exert an
toxic effect both to the aquatic environment and to human [2]. In order to minimize the risk of the toxic
effects, novel methods of the sewage treatment should be introduced. One of the method could be application in
the biological treatment of wastewater the organism, that could degrade these compounds, like fungus
from Basidiomycota [3].

The aim of this study was to determine the ability of fungus from Basidomycota named as Pleurotus
ostreatus to degrade selected active pharmaceutical ingredients (n=8). Moreover, the activity of ligninolytic
enzymes was assessed.

The P. ostreatus cultures were carried out for five days in Sabouraud Dextrose Broth medium. Active
pharmaceutical ingredients were quantified by validated LC-MS method. The activity of the enzymes was
assessed spectrophotometrically using standard methods.

The obtained results show, that the totally-degraded active pharmaceutical ingredients are clomipramine
and mianserin. Somewhat less, but still on high level, are degraded paroxetine, fluoxetine and sertraline.
Degradation degree below 50% value occurs in the case of escitalopram and venlafaxine. Activity of laccase and
lignin peroxidase belonging to ligninolytic enzymes was three times higher in the presence of the examined
compound in cultivation medium.

To conclude, P. ostreatus can be useful in degradation of pharmaceuticals. However, to confirm the utility
of the fungus to wastewater treatment more research are needed.
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PES (polyester) coated PVC (polyvinylchloride) fabric (PES/PVC) is one of the most commonly applied
architectural textiles in many modern architecture projects because of its excellent synergy of functionality and
aesthetics [1-2]. Growing demand to apply this textile material instead of traditional building materials encourage
to investigate factors reducing withstand initial properties of (PES/PVC) over time. The majority of works confirm
the degradation of PES/PVC mechanical properties under exposure to outdoors weathering or high-low
temperature conditions [3].

The aim of this work is to determine the chemical compositional changes of these architectural materials exposed
to different artificially aging conditions. The commercially available PES/PVC architectural textile produced by
VERSEIDAG Coating & Composite (Germany) investigated. Aging experiments carried out following the
general requirements and analysis methodologies described in ISO 9142:2003. To verify the chemical
composition changes, the wavelength dispersive X-ray spectroscopy (RRF) and Energy dispersive X-ray
spectroscopy in conjunction with scanning electron microscopy (EDX/SEM) applied.
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Fig. The EDX spectrum of the PES/PVC architectural textiles: (a) initial; (b) after UV radiation

XRF and EDX results analysis show that under ultraviolet radiation and temperatures higher than 30 °C
polyvinylchloride colourless and split off hydrogen chloride:

[CH2=CHCI]n — [CH2=C:]n + HCI
The comparison of SEM images obtained from non-aged and aged PES/PVC samples shows significant changes
in fabric’s structure. The aging destroys architectural textile and partially opens polyester fabrics fibres.
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The Szczecin’s Lagoon is a shallow coastal lagoon of high economic and ecological value. There are two
large seaports in Swinoujscie and Szczecin. InSzczecin is located also shipyard industry. On the other side, that
region is inhabited by numerous species of fish, birds and aquatic organisms, which are protected by European
Union Program Natura 2000. The level of the contamination of the lagoon depends on many factors. One of the
most important micropollutants, mainly due to persistence, are compounds accumulated in the sediments. Among
them the tributyltin (TBT) is characterized by high accumulation potential. TBT was widely used as a component
of paints, that prevents ships from fouling by the aquatic organisms [1]. However, due to high toxicity of TBT,
it was banned by the European Union in 2003[2]. At present, the monitoring of TBT level in Szczecin’s Lagoon
area is not carried out and no scientific publications are available. It is important to determine which areas of
lagoon are mostly contaminated by TBT. These data will allow for taking appropriate decisions related to the
protection of the natural environment of this area.

The main goal of our research was to determine the concentration of TBT in samples from different parts
of Szczecin’s Lagoon. We examined 64 probes of lyophilized and sifted sediments. The samples extraction was
carried out using the validated Quechers method. The quantitative analysis was performed on high performance
liquid chromatograph coupled to mass spectrometer (LC-MS). Only in four samples the TBT concentration was
below the limit of quantitation (1 ng/g). In other samples it ranged from 14.4 to 4300 ng/g of the sediment. The
average concentration was 300 ng/g. Our results show that the level of TBT in Szczecin’s Lagoon is higher than
in open sea areas and is characteristic of the areas near big seaports [3].
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In recent years research and development of multi-component heterogeneous systems for different applications
IS very interesting for scientists because they can possess very broad spectrum of properties. One of those systems
are adsorbents and liquid chemosorbents that can be used for abatement or concentration of components. Such
heterogeneous systems are useful even in industrial production because it is usually followed by accumulation of
by-products. Such by-products usually are harmful for production itself or might make negative impact on the
environment. In general, sorbtive methods for abatement or purification are the most effective and energy efficient
removal techniques, so research and development of new, cheap and effective sorbents that possess high
adsorptive/absorptive capacity are of great importance.

One of the most important components, that should be removed from gas streams and concentrated, is carbon
dioxide. Itis interesting both from large-scale production and from environmental point of view. Usually pressure
swing adsorption (PSA) or absorption by amino alcohols are employed for CO2 removal and partial purification
[1, 2]. Nevertheless, the main downsides associated with aforementioned techniques are high amount of energy
needed for recovery of used sorbents, high prices of amino alcohols, inconvenient storage and transportation of
liquid amino alcohol sorbents. The main aim of this work was to research and develop heterogeneous sorbent
based on activated carbon that has thermal stability and high surface area impregnated with amino alcohols and
potassium carbonate that have high affinity for CO». Activated carbon (AC) WS-42 was used for studies that was
impregnated with pure methyldiethanolamine (MDEA), monoethanolamine (MEA) as well as K.CO3z aqueous
solutions. During the experiments concentration of CO, was kept constant at 40 % which similar to concentration
of CO; in the biogas. As results showed, activated carbon impregnated with MEA and K>COz were the best
sorbents because they had the highest sorbtive capacity (in one-hour duration) for CO, — 22-24 mg/g and 27-29
mg/g respectively. Meanwhile MDEA/AC sorbent took up 10-11 mg/g of carbon dioxide at the same conditions.
Nevertheless, MDEA/AC sorbent had the highest static strength of granules.
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Fig. Sorption kinetics of 40 % CO; at 25 °C on: 1 — K;CO3/AC; 2 - MEA/AC; 3 - MDEA/AC
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Honey is a sweet, viscous food substance produced by bees from floral nectar. Natural bee honey is a unique
sweetening agent that can be used by humans without processing. However, honey can easily be adulterated with
various cheaper sweeteners, resulting in higher commercial profits [1]. Commonly used adulterants include high
fructose corn syrup, maltose syrup, refined beet and cane sugar etc. Stable isotope ratio mass spectrometry
(SIRMS) can be used to determine the adulteration of honey with C4 plant (corn or cane) sugar since its 8*°C
values are around -10%o to -20%o but bees use floral nectar from C3 plants which §*3C values are about -22%. to
-33%o. Significant §*3C value difference between honey and its protein provide valuable information of honey
authenticity [2,3].

Five adulterated honey samples were made adding different amounts of sugarcane sucrose syrup (3%, 6%, 9%,
12%, 15%) to pure honey. The protein from the honey was extracted using dialysis membrane with MWCO 12
kDa. Determination of §*3C ratios in protein and honey was carried out with Nu Horizon SIRMS at the University
of Latvia, using certified organic reference materials USGS-40 and USGS-41 (L-Glutamic acid). The 5*3C values
are expressed relative to VPDB. Waters Acquity UHPLC system with Waters Acquity UHPLC BEH Amide
column (100 mm x 2.1 mm, @ 1.7 um) combined with Waters ELSD detector were used to determine weight
fraction of sucrose in pure and adulterated honeys.
Figure 1
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Despite dissimilar results of calculated and detected amount of sucrose compared to actually added amount
(Figure 1), results show expected increase in 5'°C values as C4 plant adulterant concentration increases. Only
adulterated honeys with added sucrose content higher than 6% have high enough §*3C value difference between
honey and protein to calculate amount of added sucrose. UHPLC method did not provide exact quantitative
information of components which concentrations are lower than 5%.
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Reactions of Me**NOs*yH,0 (Me** = Fe3*, Ni?*, Mn?*, Co?*) with respectively 4-nitrosalycilic (4NSA) and 5-
sulfosalicylic (5SSA) acids using solvothermal synthesis [1] method produced coordination polymers composed
of Me** atoms and organic fragments which include three different functional groups, carboxylic, hydroxyl, and
sulfonic [2], each coordinated to the Me*" atoms. The phase and chemical composition, microstructure and
properties of Me2(H20)4(5SSA)3*DMF and Mez(H20)4(4NSA)22DMF coordination polymers were evaluated and
discussed. Synthesized coordination polymers were characterized by X-ray diffraction (XRD) analysis, infrared

(FTIR) spectroscopy, scanning electron microscopy (SEM).
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Lichens (lichenes) belong to the group of symbiotic organisms which consist of two components: fungi and algae.
Lichens absorb water and nutrients directly from the air and therefore, they are sensitive to the air pollution,
especially SOz is considered as the most hazardous substance which may negatively affect the population of lichen
species.
The aim of our research was to analyze the content of phosphorus, sulfur and nitrogen in lichens and in respective
soil.
Lichens samples (on the ground and on trees) were collected in 3 different locations in Balvi and Vilaka districts,
with a distance of 10-30 km between them:

the area of the former Kuprava drain pipe factory (Kuprava parish);

the area of the former landfill (Kubuli parish);

the Sita forest (Kubuli parish).
When choosing sampling sites of lichens, it was important to verify the influence of the former Kuprava drain
pipe factory, which operated during the period from 1971-1992 and used the Kuprava deposits for the production
of drain pipes, ceramic pebbles and bricks. These times surrounding area was covered with clay dust,
simultaneously mazut was intensively used as fuel.
The dry mineralization of samples was performed to determine the content of phosphorus and sulfur by applying
spectrophotometric method. In turn, the Kjeldahl method was chosen to determinate the total content of nitrogen.
The research results show that on the lichens collected from the leafy trees (Xanthoria parietina) phosphorus
content is ~1.3 g/kg irrespective of their growing site (the former drain pipe factory, forest, or landfill). At the
distance of 25 km from the factory, phosphorus content on the ground grown scrub lichens (Cladina
rangiferina) decreases approximately twice (from 0.9 g/kg to 0.5 g/kg). Sulfur content in lichens (Cladina
rangiferina) in the Balvi and Vilaka districts is almost the same ~0.3 g/kg.
When determining the amount of phosphorous in lichens collected at the former drain pipe factory (Peltigera
collina), the increment of the phosphorus content was observed depending on the lichens growth site according
to the following order: land — tree — stone or 0.9 g’kg — 4.0 g’lkg — 7.7 g/kg.
The analysis of soil samples shows a correlation between the content of phosphorus, sulfur and nitrogen in the
soil and in the lichens from the same areas - as the concentration of these elements in the soil increases, similar
changes are observed in the concentration of these elements in the lichens.
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Levoglucosenone (LGO) is a lignocellulose derived chemical with a high potential in the chemical synthesis
industry. Because of its two chiral centers LGO is suitable for the synthesis of stereospecific compounds in
pharmacy and “green” solvents [1]. LGO is obtained from biomass, such as wood, by cellulose dehydration and
thermal decomposition [2]. In this study LGO was obtained by catalytic pyrolysis of birch (Betula pendula) wood
impregnated with phosphoric acid.

In the pyrolysis process LGO is recovered in the condensable fraction of pyrolysis products along with numerous
other chemical compounds — cellulose derived anhydrosaccharides, furans and organic acids, and lignin derived
phenols. This mixture is most often analyzed by gas chromatography with flame ionization detection or mass
spectrometry. High performance liquid chromatography can also be used, but there are often problems with the
separation of LGO and 5-hydroxymethylfurfural [3]. Since ultra-high performance liquid chromatography
(UHPLC) is becoming more and more widespread in analytical laboratories, the aim of the presented study is to
evaluate the possibilities of LGO determination in pyrolysis products with UHPLC-UV-MS.

The method development consisted of choosing a suitable UHPLC column, optimizing the mobile phase
composition, selecting the best UV detection wave length and developing a quadrupole MS detection method for
quantitative analysis. Eventually, a WATERS UPLC CSH Phenyl-Hexyl column (100 x 2.1 mm, 1.7 um) with
0.1 % formic acid in water/acetonitrile gradient was used, which allowed sufficient separation of LGO and 5-
hydroxymethylfurfural (o= 1.5), as well as other by-products — levulinic acid, furfural and phenols. UV detection
at 220 nm and 350 nm was compared, as well as MS single ion recording at 97 and 127 Da. Acceptable precision,
reproducibility, linearity and sensitivity was achieved, however, concerns arise because of the involuntary
degradation of LGO in aqueous solutions, which can lead to a decreased result.

This research was supported by the ERDF project No. 1.1.1.1/16/A/010 *’Developing an innovative technology
for producing levoglucosenone from lignocellulose’’.
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Lately the demand for cheap and adequate seawater desalination systems is growing as water for drinking,
agriculture and industry is critical to human habitation on this planet. Electrochemical water desalination is one
of the most promising technologies [1]. As molybdenum oxides show great properties of intercalation of small
ions (Li*, Na*, K*, Rb*, Cs*, and H*) they can be used in capacitive deionization systems [2]. Thus the aim of this
study is to synthesize electrochemically active coatings of molybdenum oxide with large surface area.

The molybdenum oxide coatings were prepared by sol — gel dip-coating method. The influence of used solvent
on the coating quality was examined. Besides, variety of synthesis parameters such as gel pH, concentration of
the molybdenum precursor, annealing temperature and number of layers were investigated. Obtained films were
thoroughly analyzed employing techniques listed further: quality and layer dispersion on substrate - optical
microscope, coating morphology — scanning electron microscopy (SEM), elemental compositions — X-ray
energy-dispersive spectroscopy (EDS) and phase composition — X-ray diffraction (XRD) analysis. The suitability
of obtained coatings to be used as electrodes for water electrolysis and desalination was investigated using cyclic
voltammetry.

It was found that the annealing temperature determines which of two most common MoQO3 phases, orthorhombic
a-phase or metastable monoclinic 3-phase, is dominant in the final product [3]. As 350 °C temperature is critical
for phase transition of MoOs, the obtained coatings contained both phases. XRD results showed that § — MoOs
phase is dominant in the samples annealed at 300 °C and a.— M0Os3 phase prevails in the samples heated at 350 °C.
The homogenous coating with rod-like morphology (Fig. 1) was formed from gel containing 2-methoxyethanol
after annealing at 300 °C.

Fig. 1. SEM picture of MoOs coating annealed at 300 °C.
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Materials with advanced optical properties is one of the main focuses of current chemistry research and
development. Such materials have a wide variety of applications in screen or laser production, Light Emitting
Diode (LED) technology and medicine. One of the system, that interests scientists in the field of luminescence,
is SrO-Al>O3 which has a number of different phases that have been described in literature [1]. One of the most
promising systems is SrsAl14025 phase which doped with Eu?* and Dy** has blue-green emission. Moreover, these
materials also have the property of persistent luminescence and can exhibit afterglow time up to 15 hours [2]. In
recent years there has been a lot of research done in the field of persistent luminescence, and one of the
applications of such materials could be to improve the development of new generation LED, which could help us
greatly reduce our energy consumption. But the main applications of phosphors at the moment are in safety
indications, emergency lighting and graphical arts.

The current study aims on expanding the knowledge related to strontium aluminates in perspective of persistent
phosphors. The goal of this research was to improve luminescent properties of cerium-doped SrsAl1402s. In this
study, Ce3* was chosen as an activator as it is one of most promising ions in non-Eu?* based persistent phosphors
[3]. Cerium is cheaper and requires milder reducing conditions in comparison to europium, so efficient Ce®* based
persistent phosphor might lead to commercially competitive product in the market.

During this work, a series of cerium-doped SrsAl14025 samples with partial substitution of Sr by Ca were prepared
by solid-state synthesis method. Prepared materials were characterized using powder X-ray diffraction and
obtained data was analyzed employing Rietveld refinement method to determine crystal structure properties, such
as unit cell parameters and site occupancies. Luminescence measurements were carried out to record excitation
and emission spectra, luminescence decay times and quantum efficiencies.
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Nanostructures of Aluminium Nitride (AIN) — nanotubes, nanowires and nanoparticles have been
successfully synthesised by using a high temperature, highly non-equilibrium DC arc plasma method and
investigated with different spectroscopy methods, including XANES, FTIR, neutron powder diffraction and
inelastic neutron scattering [1-3].

Here we report the results of the cathodoluminescence studies of the AIN nanotubes and
nanoparticles, which have been measured between 80 K and room temperature (RT) under electron irradition
with 10 keV energy. Low-temperature CL spectra of nanostructured AIN have been compared with those of the
commercially available AIN powder. The significant difference between emission spectra of the three investigated
samples has been established. Commercial AIN has been found to emit a band peaked at 3.47 eV which is
commonly ascribed to oxygen impurities. Emission of the AIN nanoparticles is centered around 3.66 eV while
CL spectrum of AIN nanotubes show complex character with at least three peaks at 2.2, 3.0 and 3.5 eV in the
photon energy range of 1.8 — 3.8 eV. CL intensity of the nanostructured samples has been found to decrease
significantly at RT, most probably due to a combination of non-irradiative relaxations at the surface, electron-
phonon interactions and the reabsorption of the emitted light. CL of AIN-nanotube/Csl-scintillator composites
has been also studied. Energy transfer via luminescence emission from Csl scintillator to AIN nanotube is
demonstrated. Luminescence properties AIN nanotube/polymer composites were also studied and compared with
those obtained for AIN nanotubes and nanoparticles.
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Over the last few years BiFeOz has attracted much attention as a multiferroic material with both ferroelectric and
ferromagnetic properties. However it is nearly impossible to obtain pure BiFeO3 without secondary phases of
Bi2FesOg, BizsFeOao, or BissFe2072 [1]. But recently it was shown that by synthesizing BiFeOs as solid solutions
with other perovskite structure materials, the main phase can be stabilized and the appearance of secondary phases
can be avoided [2, 3]. One of such systems is the BiFeOs—BaTiOz solid solution [4]. Such composites show high
Curie temperature and can be potentially applied in high temperature piezoelectric applications [5].

In this study, the 1-xBiFeO3—xBaTiO3 (x = 0.1-0.9) and strontium doped 0.7BiFeO3—0.3Ba1xSrxTiO3 (x = 0-1)
composites were prepared by citric acid and ethylene glycol assisted sol-gel method. In all cases precursors were
ground in an agate mortar and heated at 650 °C for 5 h. For the characterization of obtained samples X-ray
diffraction (XRD) analysis was used to determine the purity of samples. Dynamic light scattering (DLS) was used
to obtain the relative size of the particles and scanning electron microscopy (SEM) was used to determine the
shape of the particles. The results of this study showed that the selected sol-gel method was suitable for the
fabrication of 1-xBiFeOs—xBaTiOz and 0.7BiFeO3-0.3Ba1-xSrxTiOsz (X = 0-1) composites.
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Over the last couple of decades interest in biocompatible nanomaterials has been increasing. One such material
is GdPO4 because of the phosphate groups on its surface and its stability [1]. Due to the presence of strongly
paramagnetic Gd** that have seven unpaired 4f electrons, this material is a suitable candidate as a contrast material
for paramagnetic resonance imaging. Moreover GdPOys is an excellent matrix for doping with rare earth elements
in order to obtain a multifunctional magnetic and luminescent material. Europium attracted biggest amount of
attention among rare earth elements due to long decay time, narrow emission bands and orange-red emission light
[2]. However biological application require smaller than 100 nm particles size. It is also reported that GdPO4 has
multiple possible crystallographic structures [3, 4]. All these factors as well as morphology influence the
luminescent and magnetic properties of materials so it is important to obtain monodisperse nanoparticles, what is
difficult to achieve even now and special methods are used [5].

In this work, europium doped gadolinium phosphate was prepared using citric acid assisted hydrothermal
synthesis. Conditions like temperature, pH, heating time, pressure or concentration were changed in order to
determine the effect on the final product in an attempt to obtain monodisperse single phase powders. For the
characterization of powders X-ray diffraction (XRD) analysis was used to determine the purity of samples,
scanning electron microscopy (SEM) and transmission electron microscopy (TEM) was used to determine the
shape and size of the particles. Luminescence was also measured.
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Humates are now recognized as the single most productive substance in sustainable agriculture. According to
scientific literature, the usage of humates stabilizes nitrogen and improves nitrogen efficiency, thereby making it
an ideal additive with urea [1-3]. Humates are the only known substance with the ability to hold onto every other
nutrient in the soil which enables heightened nutrient absorption. Humic substances (HS) are safe to the
environment and all living organisms. A carbon source can be used as a soil amendment, foliar spray and fertilizer
enhancer to boost crop production, strengthen root development and improve soil quality. Humates are naturally
occurring organic substances found in coal, lignite, shale, claystone and mudstones. Humic substances from
different sources have different compositions and biological effects, depending on their chemical structure and
physico-chemical properties [2-4].

Peat that can be found in approximately 10 percent of Lithuania’s area [5], are great source for extraction of humic
substances. Currently, only about 2 % of Lithuanian peat deposits are being exploited, therefore, in this work, the
possibility of processing humates chemically is analyzed (production of humic substances from peat their usage
together with liquid nitrogen fertilizers-UAN). For this reason, analysis of physical and chemical properties [6]
of peat was performed: peats from different peat deposits around Lithuania (10 samples) were compared to each
other and their differences and similarities evaluated. The research has shown that the largest concentration of
nutrient substances (nitrogen, phosphorus and potassium) is found in peats with highest decomposition degree.
The classical fractionation of HS based on differences in solubility at different pH values was performed. Using
the AAS method the concentrations of microelements in all samples were measured and it was found that they
were different for all samples.

The possibilities of extraction of humates were evaluated by performing experiments with varying testing times
and concentrations of KOH. It was found that: optimal fraction of peat: < 2um; ratio of humates to solvent is
1:20; solvent — 0.5 N KOH; duration of extraction: up to 4 hours. The properties, stability and concentration of
humic acids in manufactured humic extracts were researched. The concentration of humic acids in the extracts
reached 15 to 30 %, while fulvic acids reached up to 1 %. Physical properties and compatibility of humic acid
extract with UAN fertilizers were analyzed, stability of the product was evaluated. The product can be deemed
stable as observed changes in physical properties after 1 month of evaluation were insignificant.
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Aim of this work was to investigate influence of K* ions in conventional NaGdF4 system. Various studies had
been made by doping transition metals [1] additional RE ions [2] in order to affect, enhance luminescent
properties of upconverting nanoparticles. However, the use of other alkali metals in upconversion system instead
of Na* has not been widely explored as a possibility. Therefore, K" ions have been taken into consideration
because of its different atomic radius and similar chemical properties.

Upconverting nanoparticles NaGdF4: Yb (20%) Er (2%) with additional doping of K™ ions in concentration range
from 0% to 100% were synthesized. From XRD analysis it can clearly be seen that particles were still of pure
hexagonal NaGdF4 crystal phase up to 50% of K* doping, having slight shift in 26 angles. With further increase
in amount of K* ions additional peaks of second phase were observed. Furthermore, when K* completely changed
Na* ions Ko.67Gd1.33F4.67 was formed. By doping larger K* ions into NaGdF4 the crystal lattice was affected which
had influence on overall luminescence efficiency and red to green ratio. The ratio of integrated red (630-685 nm)
and green (513-572 nm) emission bands decreased from 5.27 to 1.41 when K™ concentration has gradually
increased. This effect could also occur as an impact of presence of several different crystal phases starting from
50% K*. Moreover, upconversion lifetime measurements of blue, green and red emission bands were carried out
and lifetime value were calculated. Energy distance between 2Hi1/, and #Sgy2 energy levels was determined from
temperature lifetime measurements. Relative and absolute sensitivities were also calculated and will be presented
in this work.

Introduction of larger K* ions into NaGdFs matrix creates a new system in upconverting materials with different
luminescent properties. Variation of different amount of alkali metal could be a tool to control outcome of
luminescent properties.
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FORMATION AND CHARACTERISATION OF MIXED METALS HEXACYANOFERRATES
BASED AMPEROMETRIC GLUCOSE BIOSENSORS
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Prussian blue (PB) is a compound which is often named as “Artificial enzyme peroxidase”, due to it catalytic
property of reducing hydrogen peroxide under low potential conditions [1]. These conditions are thought to be
the most progressive for development of oxidase-based biosensors [2]. Low potential maintained during glucose
measurement disable reduction of other electrochemically active materials occurring in blood, thus, glucose
measurement become more accurate and sensitive [2-3].

Besides Prussian Blue (PB), which is indeed ferric hexacyanoferrate, deposits of different metal

hexacyanoferrates (such as copper (I1), cobalt (I1), nickel (lI), etc.) potentially can be also used as an
electrocatalytic properties promoting material in development of chemical sensors and biosensors. Multilayers
created by coating the electrode with mixed layers of Prussian blue and other metals hexacyanoferrates exhibit
some advanced characteristics in comparison with Prussian blue, for example: significantly improved tolerance
to alkaline conditions and increased stability in time [4].

During this work earlier proposed electrochemical “single-step” procedure [5] was performed to create
amperometric biosensors based on electroactive layers of Fe, Ni and Co hexacyanoferrates, who was deposited
in the polypyrrole (Ppy) polymer together with enzyme glucose oxidase (GOXx). In the formation of bioselective
layers Fe(l1) chloride was mixed with Co (I1) or Ni (11) chlorides and Ka[Fe(CN)s] in order to synthesized metals
(Fe, Ni and Co) hexacyavoferrates who was further entrapped in polypyrrole, during electrochemical
polymerisation of pyrrole. During this procedure Ppy/GOx/PB, Ppy/GOx/PB-NiHCF and Ppy/GOx/PB-CoHCF
bioselective layers were formed. All materials (salts, glucose oxidase and pyrrole) was dissolved in one solution
— that ensured fast and easy formation of bioselective layer accomplished without any additional acidification,
which is considered to be harmful to glucose oxidase.

The amperometric investigations in glucose solution and analysis of Scanning Electron Microscopy (SEM)
proved the entrapment of metals hexacyanoferrates and glucose oxidase in polypyrrole layer. During
investigations of biosensors reduction current of hydrogen peroxide, formed by GOx catalysed glucose oxidation,
was registered at 0.05 V vs Ag|AgCI|KClsat, while uncatalised reduction of hydrogen peroxide do not occur on
bare graphite electrode until at least -0.45 V vs Ag|AgCl|KClsat [6]. SEM analysis also indicate the existence of
Fe, Fe and Ni, Fe and Co ions in Ppy/GOx/PB, Ppy/GOx/PB-NIiHCF and Ppy/GOx/PB-CoHCF layers,
respectively.
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Fe and Fe-based materials have been recognized as effective catalysts for hydrogen (HER) and oxygen evolution
reactions (OER), as well as for degradation of industrial wastewater pollutions such as dyes, pesticides,
surfactants, etc. (Fenton reaction) [1]. In this study, compact and smooth Fe films with various thickness (1-10
pm) were electrodeposited onto flat copper substrates from an environmentally friendly Fe(111)-based glycolate-
citrate bath operated at pH 7. X-ray Diffraction, Mdssbauer spectroscopy and Vibrating Sample Magnetometry
were used as nondestructive and precise techniques in order to investigate the structure, composition, magnetic
and electrical properties of the samples.

Madssbauer spectroscopy showed that the obtained
H| films consist of pure a-Fe phase. Nevertheless, the
magnetic behavior of electrodeposited Fe is
H A5 different from that observed on bulk materials [2].
Investigated samples exhibited a strong magnetic
anisotropy (Fig. 1) with magnetic moment
oriented perpendicular to the surface. The obtained
ferromagnetic characteristics of electrodeposited
Fe films could enable their easy manipulation
toward specific locations within polluted
wastewater and possibly increase their catalytic
efficiency towards OER [3].

Fig. 1. Magnetization curves of Fe sample: ||, L
indicates orientation of the field applied to
sample.
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QUALITY CONTROL OF TRITIUM MEASUREMENTS IN ENVIRONMENTAL SAMPLES
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Quality assurance of measurement results is of utmost importance for making right decisions in science,
industry, environment and food safety control. Tritium (H-3, Ep=18.6 keV, Tip2= 12.32 years) activity
determination with a high confidence level is necessary both for radiation safety purposes, and for development
of high technologies (in JET nuclear synthesis reactors).

This work presents results of tritium activity analysis in ground water, drinking water and radioactive
polluted water samples collected in Latvia. Tritium activity measurements were carried out with the liquid
scintillation method (LSC) over a longer period of time. Implementation of the quality assurance system
requirements according to the laboratory competence standard LVS EN ISO/EIC 17025:2005L was an essential
part of that work. The main procedures which ensure confidence of obtained results are as follows: use of
calibrated measurement standards, calibration of measurement instruments, control charts, repeatability (stability)
checks, reproducibility of results, uncertainty assessment and participation in intercomparison measurements.

Results of the long-term (since 1997) monitoring [1] of tritium content in water of the decomissioned
Salaspils nuclear reactor (SNR, 1961-1998) basins and ground water are presented. Control of drinking water in
food industry and urban water-supply was performed according to the regulations No.235 of the Latvian Cabinet
of Ministers, adopted in 2003 and Directive 98/83/EC of the EU Council on the quality of water.

Measurements of tritium activity in water samples were carried out with the liquid scintillation
spectrometer Packard TRI-CARB 2100 and 2900 using the scintillation liquid  OptiPhase
“HiSafe”3™., Measurement time was up to 12 hours or until statistical uncertainty less than 2 % was achieved.
For that counting time, minimal detected activity (MDA) was 4 Bq/I.

Tritium activity in waters of SNR varied within a wide range (5 —80.000 Bg/l). The performed monitoring
allowed to establish timely the emergency situation related with the water leakage from the storage basin and so
to ensure the elimination of possible large scale environmental pollution. The control of drinking water in food
industry and urban water taps has shown that the concentration of tritium in measured drinking water samples
never exceeds the 10 Bg/l limit.

Participation in the “IARMA Proficiency Test” intercomparison measurements of trittum activity in water
demonstrated quality of our analytical results and allowed to identify some potential problems.
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ELETROCHEMICAL ANALYSIS OF ALUMINIUM SURFACE FOR HYBRID BILAYER
FORMATION
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Hybrid bilayer lipid membrane (hBLM) is one the model for mimicking plasma membranes [1]. This model is
quite attractive, since surface modification, such as self-assembly monolayers, can be easily formed and
investigated with various surface techniques. Surfaces such as gold, cadmium stannate [2] or titanium [3] had
been used for hBLM formation. In this study aluminium as a substrate was chosen, as it is one the most abundant
metals on earth and has uncomplicated preparation of the surface for self-assembled monolayer (SAM) formation.

In this study octadecyltrichlorosilane (OTS) was used as an anchoring unit and vesicle fusion method was applied
for hybrid bilayer formation. Vesicles consisted of 1, 2-dioleoyl-sn-glycero-3-phosphocholine (DOPC) and
cholesterol (Chol) at molar % ratio 60/40. Contact angle measurements and real-time dynamic fast Fourier
transformation (FFT) electrochemical impedance spectroscopy (EIS) was used to analyze formation of the layers.
All electrochemical measurements were taken in phosphate buffer solution (0.1 M NaCl, 0.01 M NaH2PO4, pH
7.1).

After polishing, aluminium plate exhibits hydrophilic properties. After silanization procedure, the surface displays
hydrophobic properties, reaching values of contact angle up to 110°. An increase of contact angle indicates
formation of SAM. This data correlates well with EIS measurements. After forming the SAM, a significant
decrease of capacitance was observed: from 2.32 uF cm™ to 1.32 uF cm™. Further decrease of capacitance to 0.62
UF cm2was detected after vesicle fusion. This is typical electrochemical behavior well observed on gold surfaces
[4] for formation of SAM and hybrid bilayers.

To summarize, the hybrid bilayer formation on mechanically polished aluminium surface was achieved
successfully. This could be applied for detection of membrane damaging proteins such as phospholipase A..
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BIOTECHNOLOGICAL SYNTHESIS OF BIODIESEL FUEL BY INTERESTERIFICATION OF
RAPSEED OIL WITH METHYL FORMATE
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Due to the awareness of adverse effects of conventional fuels to environment and to frequent rise in crude oil’s
price, the need for sustainable and environment friendly alternate source of energy has gained importance.
Recently, options have been analysed to replace the triglyceride transesterification process, which is generally
used in biodiesel production, by the process where raw glycerol is not generated, whereas triacylglycerides
obtained instead glycerol can be directly used as fuel for a diesel engine in a mixture with fatty acid esters. In the
present work, interesterification of rapeseed oil to biodiesel was carried out with methyl formate and using lipase
as catalyst. Process scheme is shown in figure 1. First, the most effective biocatalyst suitable for the process was
selected. 14 different lipases were studied. The samples obtained after the synthesis were analysed by the thin-
layer and gas chromatography. Process experiments were performed using a methyl formate to oil molar ratio of
6 to 40, a lipase amount of 5 to 17 % (mass of oil), and synthesis duration of 3 to 48 h. The highest yield of fatty
acid methyl esters (FAME) was obtained using Lipozyme RM IM as catalyst and its optimal amount was 13 %.
Optimal temperature was found to be 20 °C and duration of interesterification 42 h. Optimal molar ratio of oil
and methyl formate was determined 1:32. Under obtained conditions transesterifications degree was 60.68 %.

CH,—OCOR, CH,—OCHO
CH—OCOR, + HCOOCH; - Ri,COOCH; + CH—OCOR,
CIIHZ—OCORg CH,—OCOR;
Triglyceride Methyl formate FAME Monoformilglyceride
]
CH,—OCHO CH,—OCHO
CH—OCOR, . HCOOCH; - RCOOCH,  + CH—OCHO
CH,—OCOR; CH,—OCOR;
Monoformilglyceride Methyl formate FAME Diformilglyceride
"
CH,—OCHO CH,—OCHO
CH—OCHO . HCOOCH,4 — R,COOCH;  + (IZH—OCHO
CH,—OCOR; CH,—OCHO
Diformilglyceride Methyl formate FAME Triformilglyceride

Figure 1. Scheme of interesterification of oil using methyl formate
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REMOVAL OF Pb?*, Ni?*, Zn?* AND CrOs* FROM ELECTROPLATING WASTEWATER BY
ELECTROCOAGULATION
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Effluents issued from surface finishing and electroplating industry usually contain, metal ion concentrations much
higher than the permissible levels. Therefore, harmful heavy metal (like nickel, chromium and others) ions
contaminating wastewater must be treated before releasing into environment. Among the different methods
available to eliminate heavy metals from wastewater, the electrocoagulation is a green and environmental-friendly
process and offers many advantages [1-2]. Given that industrial wastewater can contain various different metals,
it is necessary to focus on the simultaneous removal of two or more metals and also to quantify the interference
of one metal with the other. The synthetic wastewater, which is studied in this paper, was simulated from a real
metal plating plant polluted with Zn?*, Ni?*, Pb?* and CrO4>". The performance of an electrochemical-reactor with
monopolar aluminium electrodes for removing these metal ions was studied to determine the optimum operational
conditions. The electrodes were made from used electronic aluminum coolers intended for recycling. The effect
of key parameters such as initial metal concentration, number of present metals, charge loading and current
0.30 - density on the electrocoagulation process efficiency

were investigated. The experimental results

0.25 revealed that the removal efficiency of metal ions

=, 0.20 increases with increasing both electrolysis time and
&) direct current density. Also, it was found that CrO4>
0.15 ions removal rate is lowest as compared to other
0.10 1 ions under the same conditions. This showed that
longer electrocoagulation time is necessary for

0.0 CrO4> removal to the admissible level (50ug/l, The
0.00 3 = European Environment Agency, EC No 166/2006)

Y 20 40 60 80 for effluents discharged into the sewage system.

T, min

Fig. Variation of metal ion concentration in the electroplating
wastewater  with time at  ja= 25 mA/cm?;
1-Ni*, 2-2Zn?*,3-Pb?, 4-CrOs

Over 98% of metal ions were removed efficiently by conducting the electrocoagulation treatment at current
density of 25 mA/cm? and time of 60-90 min. These operating conditions led to specific energy consumption and
specific amount of dissolved electrodes of around 118-168 kWh//m? and 2.72—2.77 kg/m?, respectively.
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EFFECT OF MANGANESE DOPING ON THE LOW-TEMPERATURE SYNTHESIS OF
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Alpha- and beta-tricalcium phosphates (a-TCP and B-TCP) raise an interest due to their biomedical
applications as injectable bone cements, osteoconductive coatings on metal prosthesis or bulk components for
bone repair [1, 2]. Moreover, there are numerous nonmedical applications of TCP polymorphs such as: being
catalyst for chemical reactions, host materials for lasers, fluorescent materials, gas sensors, sorbents for a
treatment of contaminated soils and water [3]. There are number of studies showing that doping of TCP with Mn
ions could improve their bioactivity and bone mineralization [4]. In this work effect of Mn doping on the low-
temperature synthesis of TCP polymorphs was demonstrated.

Mn-doped a- and B-TCP with Mn concentrations ranged from 0 to 5 mol% were synthesized by wet
precipitation method using Ca(NOz3)-4H20, Mn(NO3)2-4H20 and (NH4)2HPOQ4 as starting materials. The reagents
were mixed at metals to phosphorous molar ratio of 1.5. Obtained precipitates were filtered, washed with distilled
water and ethanol, dried in oven at 50 °C overnight and annealed at 700 °C.

The phase purity and structure of synthesized materials were evaluated using X-ray diffraction (XRD),
electron paramagnetic resonance (EPR) and infrared spectroscopy (FTIR). Morphology of a- and B-TCP was
investigated by scanning electron microscopy (SEM). Chemical composition of the samples was determined by
inductively coupled plasma optical emission spectrometry (ICP-OES).

Both a- and B-TCP polymorphs were obtained under identical conditions after annealing at the same
temperature by varying Mn content in as-prepared precipitates. It was shown that increase in Mn content leads to
the formation of beta-TCP, while pure alpha-TCP was obtained without Mn doping, and a mixture of two
polymorphs was obtained for intermediate Mn content. Moreover, it was found that doping with Mn ions allows
to obtain single-phase beta-TCP at lower temperatures — 700 °C.
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PECULIARITIES OF GRANULATION OF CHLORELLA VULGARIS ALGAE
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In the upcoming decades, agriculture will have the challenge to provide enough food for a growing world
population without having serious impact on environment. Agronomic practices to apply existing mineral
fertilizers (primarily containing N, P and K) at the right time, the right place, in the right amount, and of the right
composition can improve the efficiency of fertilizers. The smart use of fertilizers is one of the key factors for
increasing crop yield, agricultural productivity and food amount provision. Furthermore, ecological processes,
such as nutrient-specific interactions in plants and soil, plant-microorganism symbiosis and nanotechnology, have
to be exploited to enhance nutrient uptake. It will be necessary to use modern technologies in agroecosystems in
order to supply sufficient amount of food and decrease the negative impacts on the environment induced by
chemical fertilization. A combination of biotechnology and nanotechnology has the potential to revolutionize
agricultural systems and provide solutions for current and future problems [1-4]. This study was conducted to
determine under what conditions the granulated algae could be used as bioactive fertilizer.

For comparison algae Chlorella VVulgaris Buxtrade (GmbH, Germany) was used which chemical composition and
particles were analysed using different analysis methods: XRF, SEM, X-ray, IR and results were presented earlier
[5].

As results show, Chlorella Vulgaris algae agglomerates not easily because it is amorphous material with spherical
particles. Therefore, in the granulation process binding materials and additional agglomeration centers should be
used, in this case — molasses and recycle respectively. Influence of concentration of molasses solutions and recycle
on the quantity of marketable fraction and static strength of algae granules are presented in Figures 1 and 2.
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DEVELOPMENT OF POLYMER MEMBRANES FOR CATALYTIC CO2 ABSORBTION
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Humanity’s long lasting and continued reliance on fossil fuels is the main cause for the significant increase of
CO:2 in the atmosphere and, therefore, greenhouse effect [1]. One approach to counter the negative effects due to
increased CO, emissions could be removal of CO, from the atmosphere and converting it into useful carbon based
byproducts using electrochemical reduction powered with sustainably generated electricity. Electrochemical
reduction of CO> can potentially generate several reaction products with similar reduction potentials and thus
selective catalyst materials are needed and many have been investigated by researchers [2]. Careful selection of
materials is necessary when constructing electrochemical cell used for CO reduction. Among them is a polymer
membrane that separates cathode and anode. Several properties of the membrane determines its suitability for use
in the electrochemical cell: proton conductivity, gas permeability, mechanical reliability, chemical stability in an
aggressive environment. Many polymer materials have been studied and Nafion® is still the most widely used
material for preparation of proton exchange membranes. Sulfonated poly(ether ether ketone) (SPEEK) is one of
proposed alternatives to Nafion®due to lower cost and operation at a higher temperature range (100-200 °C).
Properties of the SPEEK can be tuned by addition of various modifiers. lonic liquids (ILs) are suitable for this
purpose due to their useful properties (good conductivity, high thermal and chemical stability, as well as the
ability to absorb CO2 [3]) and versatility. However, the mechanical strength of the resulting polymer/IL composite
membrines may detoriate significantly depending on the added IL amount, making further adjustments of
composition of the membrane necessary. Inorganic nanoparticles, including zirconia based, have been long
investigated as an addition to SPEEK polymer membranes due to their positive effect on reducing gas permeation
and water swelling [4]. By adjusting the structure of ILs as well as the weight ratio of added IL and inorganic
nanoparticles, it is possible to obtain composite membranes with optimal set of properties for use in capturing
and electrochemical reduction of CO..
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SOL-GEL SYNTHESIS OF NEODYMIUM SUBSTITUTED CALCIUM HYDROXYAPATITE

Z. Stankeviciute”, J. Januskevicius, A. Kareiva
Institute of Chemistry, Faculty of Chemistry and Geosciences, Vilnius University, Naugarduko Str. 24, LT-
03225, Vilnius, Lithuania
*Corresponding author, e-mail: zivile.stankeviciute@chf.vu.lt

Calcium phosphates are widely applied as biomedical materials, including such uses as bone fillers, bone tissue
engineering scaffolds, drug/protein/gene loading and delivery systems, because of their excellent
biocompatibility, osteoconductive properties, and similarity to the major biological mineral of human bones.
Synthetic calcium hydroxyapatite (CHAP) have attracted extensive interest for potential applications in the
biomedical field. Trace elements (Mg?*, Sr?*, Na* etc.) incorporated into CHAP structure could enhance the
electrical, luminescence, mechanical strength and biological response.

Biocompatible luminescent materials are fast becoming popular implant material due to their potential clinical
applications. Lanthanide-doped CHAP nanoparticles show very interesting luminescence properties, they
fluorescence is characterized by narrow emission band widths determined by the lanthanide ions, high
photochemical stability and long fluorescence lifetimes (up to several milliseconds). CHAP doped with
gadolinium and europium demonstrated significant fluorescence and provide simultaneous therapeutics and
fluorescence imaging guidance. Considering the better biocompatibility of CHAP, the present Nd doped CHAP
could offer several exciting applications in biomedical area such as infrared imaging, targeted drug delivery and
other image guided therapeutic application [1,2].

Samples of Nd substituted calcium hydroxyapatite (Nd:CHAP) were synthesized using aqueous sol-gel method
[2]. Nd(NOs3)s hexahydrate was dissolved in dist. water and diluted to 100 mL volume with dist. water. Calcium
acetate monohydrate was dissolved in 25 mL of dist. water. Calculated volume of neodymium salt solution was
taken and added to a solution of calcium acetate and mixed for 30 min. Complexing agent
ethylenediaminetetraacetic acid (EDTA) was dissolved in 25 mL of dist. water and 8 mL of 25 % of ammonia
solution. EDTA solution was poured to calcium and neodymium salts containing solution and mixed for 1 hour.
Ammonium phosphate was dissolved in 15 mL of dist. water and mixed with calcium, neodymium salts and
EDTA containing solution. Solution of ammonia was added until reaction mixture pH was ~11. The temperature
of reaction mixtures was increased to 70-80 °C and mixed for 24 hours. After sol formation, reaction mixtures
were evaporated and dried for 24 hours at 120°C. Dry gels were heated at 600 °C for 5 hours and twice at 1000 °C
for 24 hours, heating rate 1 °C/min. Synthesized samples were characterized using thermogravimetric (TG)
analysis, X-ray diffractometry (XRD), scanning electron microscopy (SEM) and Fourier transformed infrared
(FTIR) spectroscopy. The microstructure and properties of Nd:CHAP samples were evaluated and discussed.

References
1. S. Karthi, G.A. Kumar, D.K. Sardar, C. Santhosh, E.K. Girija. Opt. Mater. 77 (2018) 39-47.
2. K. Gayathri, G.A. Kumar, Solange lvette Rivera Manrique, C. Santhosh, Dhiraj K. Sardar. J. Lumin. 185 (2017) 180-186.
3. A. Prichodko, F. Enrichi, Z. Stankeviciute, A. Benedetti, |. Grigoraviciute-Puroniene, A. Kareiva. J. Sol-Gel Sci.
Techn., 81 (2017), 261-267.

87


mailto:zivile.stankeviciute@chf.vu.lt

P53

STUDY THE SURFACE OF COBALT SULFIDE LAYERS ON POLYAMIDE
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52254, Kaunas, Lithuania
*Corresponding author, e-mail: ruta.stokiene@ktu.lt

Recently, a growing demand for energy resources has necessitated the development of high performance,

environmentally friendly components for storage applications and energy generation [1]. Various chemically
synthesized pseudo capacitive materials have been evaluated for their potential applicability as super capacitors.
Many researchers have studied the super capacitive properties of various types of metal sulfides such as copper
sulfide, nickel sulfide, nickel cobalt sulfide, zinc sulfide, molybdenum disulfide and cobalt sulfide [2]. Among
these, cobalt sulfide (CoS) has been considered as one of the most promising and versatile pseudo capacitive
electrode materials for super capacitors, solar cells, catalysts, lithium ion batteries and magnetic materials. Cobalt
sulfide thin films were prepared by the electrodeposition technique, the chemical bath deposition or modified
chemical deposition method [3, 4]. Deposition of cobalt sulfide thin films by successive ionic layer adsorption
and reaction (SILAR) method [5].
In this paper, two stages sorption-diffusion technique was employed to deposit the thin film of cobalt
sulfide on semi hydrophilic polyamide 6 (PA 6) sheets which served as substrate. In the first stage, polymer
samples (500 mm thickness) were sulfurized in 0.002 mol-dm™ solution of dodecathionic acid, H2S120s, the
molecules of which contain chains of divalent sulfur atoms, "O3S—Ss.>—SOz", up to 6 h at different temperatures. In
the second stage, sulfurized samples were treated in 0.16 mol-dm™ concentration of Co(ll) salt solution for 10
min and at 80 °C. The aim of this study was to investigate the influence of the first stage condition to morphology
of formed cobalt sulfide layers on polymer. The surface morphology of these layers was analysed by scanning
electron microscopy (SEM), atomic force microscopy (AFM), elemental constitution was to study by energy-
dispersive X-ray spectroscopy (EDX) and photoelectron spectroscopy (XPS).
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BACTERIAL TOLERANCE TO TOXIC ELEMENTS AND METALS ADSORPTION/METALLOID
EXTRACTION IN SOIL AND SEDIMENT HETEROTROPHIC LEACHING SYSTEMS
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The tolerance of soil and sedimentary bacteria to metals and metalloids has been proposed as an indicator of
potential toxicity of elements to other forms of life [1]. The purpose of the present test was to verify the tolerance
of heterotrophic bacteria to As, Cu, Zn from different environments and to investigate the effect of indigenous
heterotrophic bacteria on extraction of toxic elements by bioleaching. The soil was approximately 10 times more
contaminated by toxic elements than the sediment, because it originated from the area of the industry source of
the metals/metalloids. The presence of metals in the growth medium allowed us to maintain the tolerance of
bacteria at polluted environments. The isolates were able to grow in the presence of Cu, Zn, As at concentration
higher than 3 mM until 8 mM. Plate counts of indigenous heterotrophs and spore-forming bacteria were
determined and showed that spore formed such as Bacillus spp. dominated in the soil and sedimentary samples.
Only in the sediment sample, the dominant bacterial species tolerant to Cu and Zn belonged to the
genus Pseudomonas. Bacillus spp. was not tolerant to Cu because these bacteria did not grow on agar plate
contaminated with Cu. Bioaugmentation of the soil samples by sedimentary bacteria increased the Zn and As
extractions during bioleaching.

The bacterial activity caused the modification of aerobic condition to anaerobic condition and pH change from 6
to 5 during the soil and the sediment bioleaching. The heterotrophic bacteria released Fe with more toxic As
metalloid in the field of anaerobic conditions with organic input. The effectiveness of As mobility in soil
remediation was also depended from addition of chelators and fertilizers for the activation of tolerant bacteria.
This study confirmed the soil and sediment bioremediation effect in Fe, As or Zn releasing efficiency under
different leaching conditions. In the batch tests, bioleaching by heterotrophic bacteria of soil and sediment was
found to have a higher positive effect on the extractions of Cu, As and Zn. In the column tests, there was a lower
positive effect on the extractions of Cu, Zn and As from the sediment and in the case of the soil a lower positive
effect on the extraction of Zn and As and a higher positive effect to Cu than in the batch test. The concentration
of dissolved Cu in soil leachates was lower in the presence of indigenous bacteria than in abiotic control.

Cu is immobile in samples with heterotrophic bacteria because of its sequestration with organic matter and
bacterial metabolites [2]. These results indicated that heterotrophic bacteria can affect the mobilization of Cu and
Zn cations from soil and sediment in the presence of organic matter in natural environment as well as in the
chemical decontamination processes with the using chelators. The heterotrophic bioleaching is a suitable
technology for As removal from the contaminated soil and sediment.
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NONAQUEOUS CAPILLARY ELECTROPHORESIS METHOD FOR THE DETERMINATION OF
PERFLUORINATED COMPOUNDS

H. Lees, K. Siilak, P. Saar-Reismaa, M. Vaher
Department of Chemistry, Tallinn University of Technology, Akadeemia tee 15, 12618, Tallinn, Estonia

Perfluorinated alkyl surfactants (PFAS) are highly persistent compounds and therefore ubiquitous in the
environment. PFAS are bioaccumulative, potentially toxic and may present risk to human health [1,2]. Among
these PFAS, perfluorooctanesulfonate (PFOS) and perfluorooctanoic acid (PFOA) are the two most commonly
found pollutants in the environment. They can be found in very different matrices, e.g. packaging materials, soils,
dust, ground and surface water, wastewater, drinking water, sediments, marine wildlife (fish) as well as in human
blood.

Nonaqueous capillary electrophoresis (NACE) method with conductivity detection was developed and validated
for the determination of perfluoroheptanoic acid (PFHA), PFOA and PFOS in wastewater samples. The baseline
separation of these pollutants was achieved in less than 6 min by applying a simple BGE composed of a 0.75 mM
MOPS and 1.5 mM TEA dissolved in a mixture of acetonitrile and methanol (50:50, v/v). The method was linear
(R?>0.996) at concentrations ranging from 2 to 20 uM with method detection limits ranging between 0.5 and 0.75
UM depending on the analyte. Precision tests resulted in maximum RSD values of 1.8% (n=6) and 5.8% (n=6)
for the migration times and peak areas, respectively.

The developed NACE method was successfully applied to the analysis of PFHA, PFOA and PFOS in wastewater
using solid phase extraction (SPE) for sample purification and concentration. The use of SPE enabled to improve
LODs with an enrichment factor of 1000. The developed method is very fast and simple for the determination of
PFAS in wastewater.
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SOL-GEL SYNTHESIS OF Mg(X)/Al (X=Ca, Sr, Ba, Ni, Cu, Zn) LAYERED DOUBLE HYDROXIDES
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Faculty of Chemistry and Geosciences, Institute of Chemistry, Vilnius University,
Naugarduko 24, LT-03225 Vilnius, Lithuania

Layered double hydroxides (LDH) is a class of layered materials based on brucite (Mg(OH).) crystal structure.
A general chemical formula of the material can be expressed as [M2*1xM3*x(OH)2]** (A )xy-zH20, where
M?* (Mg, Zn, Ni, Co,...) and M3* (Al, Ga, Cr,. . .) are divalent and trivalent metal cations respectively, A¥" is a
intercalated anion which is located in the interlayer spaces along with water molecules. AY~ compensates the
positive charge created by the partial substitution of M?* by M3* in a positively charged metal hydroxide layers.
[1,2].

In present study, the Mg(X)/Al (X=Ca, Sr, Ba, Ni, Cu, Zn; 10 mol%) compounds were synthesized via aqueous
sol-gel method. Their mixed metal oxides were obtained after thermal treatment at 650 °C and subsequently
reconstructed in water to layered structure. Synthesized materials were characterized using XRD, SEM, TG and
FTIR analysis.

References:
1. Miyata, S., 1983. Anion-exchange properties of hydrotalcite-like compounds. Clay Clay Miner. 31, 305-314.
2. Klemkaite-Ramanauske, K., Zilinskas, A., Taraskevicius, R., Khinsky, A., Kareiva, A., 2014. Preparation of Mg/Al layered
double hydroxide (LDH) with structurally embedded molybdate ions and application as a catalyst for the synthesis of 2-
adamantylidene(phenyl)amine schiff base. Polyhedron 68, 340—-345.

91



P57
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Hydroxyapatite is one of the main biomaterials used for clinical applications. The lack of these materials is
antibacterial properties that can be improved by substituting calcium with strontium and hydroxyl group with
peroxide ion in the HAp structure [1, 2]. Solution of hydrogen peroxide (H20>) is suitable for the inclusion of
peroxide ions in structure of apatite. H>O is mainly used as a biocide for medical and veterinary disinfection and
sterilization, as well as for other antimicrobial applications [2, 3]. In the human body phagocytes are generating
H20> to ensure function of the immune system [4].

In this study we performed investigation of partially strontium substituted hydroxy-peroxyapatites
(SrHPerAp) by permanganatometry, X-ray powder diffraction (PXRD), Fourier transform infrared spectroscopy
(FTIR) and Raman spectroscopy. Results of incorporated peroxide amounts are shown in Figure 1. There were
observed changes in parameters of infrared and Raman bands due to the substitution of the samples or treatment
procedure conditions with H2O2 solution. In a previous study [2] it was observed that the incorporation of peroxide
in HAp increases the antibacterial activity against of Pseudomonas aeruginosa and Staphylococcus aureus
bacterial strains.

CaHPerAp

2.00 25%-CaSrHPerAp
[ ] 75% SrCaHPerAp

1.50

1.00
0.50 I I
0.00

120 ¢ o¢ 130

®(0,%), %

Figure 1. Peroxide content in HPerAp samples, hydrothermally treated with 50% H20- solution at different temperatures (100 °C— 150
°C) for 6 hours
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TREATMENT OF ANODIZED ALUMINIUM DYEING WASTEWATER BY DRINKING WATER
DEIRONING RESIDUALS
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Different types of industries use a wide variety of synthetic dyes with complex aromatic structure.
Effluents generated by these industries contain organic and inorganic pollutants. Among the various chemical and
physical treatment techniques adsorption and coagulation/flocculation processes have been extensively used for
the treatment of colored wastewater [1, 2]. Recently, many attention has been paid to the search for low-cost
adsorbents [3, 4]. As coagulation has been found to be efficient and cost effective process [5], the utilization of
water treatment sludge for the regeneration of the coagulants has been also proposed [6].

In the present study, eco-friendly waste, i.e., drinking water deironing residuals were used for the treatment
of anodized aluminium dyeing wastewater. Theywere collected from a drinking water treatment plant in Vilnius,
Lithuania. Chemical composition of amorphous solid waste expressed in the form of main oxides was as follows:
78% Fez0s3, 7.4% P20s, 7.4% CaO, and 5.2% SiO,. The action of underground water deironing residuals as
adsorbent was combined with the impact of ferric chloride as coagulant. Moreover, acidification of wastewater
or partial dissolution of adsorbent with 5 M HCI was carried out to produce a coagulant in-situ in the batch system
containing Fe(l11) compounds. The experiment was conducted in the laboratory scale using not diluted and diluted
wastewater. The dye and aluminium removal ability was investigated by mixing wastewater with varying amount
of adsorbent and coagulant. The effect of various parameters such as contact time, initial and final pH, initial
concentration of the chromium complex dye and aluminium was investigated. The residual color in the
supernatant solution was determined by UV-vis spectrometry (Varian Cary 50). The aluminium, chromium and
iron concentrations were determined with an ICP optical emission spectrometer (Optima 7000DV from Perkins
Elmer).

Kinetic measurements showed a fast and efficient removal of color and aluminium. Analyses of the filtrate
has proved that most of the contaminants were removed within the first 5 minutes. Maximum reduction of color
was achieved, and the maximum amount of aluminium was removed when the final pH value of the solution
ranged between 4 and 5. The final solution pH highly depends on the amount of all constituents of the system.
The results revealed that the optimum solid-liquid ratio 1:40 (w/v) provided the highest color and aluminium
removal efficiency of 97% and 99%, respectively.

The obtained results suggest that the investigated process of simultaneous adsorption and coagulation is
suitable for the removal of chromium complex dye and aluminium from the aluminium dyeing wastewater.
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