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XXI %' SCSC- 201¢ Welcome Addres:
Dear colleagues.

It is a great pleasure for me to welcome you toitiernational XX Slovak-Czech
spectroscopic conference organized by Slovak gpsmipic society (SSS), member
of the Association of Slovak scientific and teclogital societies, and loannes Marcus Marci
spectroscopic society (JMMSS). This year our canfee will take place in Hotel Sorea Maj
in Liptovsky Jan, that is a gate to the Janskaeyalknown and sought-after tourist
and recreational locality in The Low Tatras Natiorfdaark. The conference builds
on cooperation between the Slovak and Czech speopa society, which was restored
in the form of national spectroscopic conferences 2008 by XIX" Slovak-Czech
spectroscopic conference ifasta-Papierdka and in the same time it continues
in the tradition of Slovak spectroscopic conferenaehich began as a workshop in HrabuSice
in 1970. Theese scientific meetings are known fueirt tradition, high scientific level
and wide professional public interest. The confeegrwith respect to its scope, provides
a space for the presentation of the contemporaite stind trends and problem solving at all
stages of the analytical procedure relating toapplication of spectroscopy in the analysis
of various materials. It covers wide range of amrand molecular spectroscopy, special
spectroscopy techniques and their applications ifferdnt fields of analytical interests.
Thanks to interest of distinguish scientists, redeas, students, workers from different
universities, institutions and laboratories as wadl commercial companies we were able
to create high-quality professional program thavasth seeing.

The XXI® Slovak-Czech spectroscopic conference is dedicatedhe memory
of nestor of Slovak spectroscopy, Prof. Ing. M. Mahy, DrSc., professor emeritus, who
passed away last year on 22 June. His outstanolmdife and friendship will remind us three
commemorative lectures of his life-long friends aotleagues.

This year conference will be hosting about 1l4tigpants from 6 European
countries. The scientific program is divided int@ &cientific sessions, involving poster
session. It consists of 3 commemorative lectur@sintited lectures, 29 oral presentations,
25 poster displays and exhibition of 14 companieprasenting leading manufacturers
of laboratory instrumentation and distributorsaifdratory equipment.

The XXI' Slovak-Czech spectroscopic conference offers @measo honor
outstanding personalities of Slovak and Czech spsmbpy. Four honorary memberships
of SSS and three Nicolaus Konkoly-Thege medals wéllawarded by Slovak Spectroscopic
Society and loannes Marcus Marci medal will be @edrto one outstanding scientist.
To support students, the best student lecture ptasen, the best student poster presentation
and the best three poster presentations of allepswill be evaluated by international
committees. Award ceremony will take place in tHeec@l part of conference dinner.

| would like to thank our general sponsors Prappls.r.o. and ThermoFisher
Scientific, Inc. as well as Messer Tatragas, Shiudslovakia, Centralchem, Labicom,
Spectro APS, Chromspec-Slovakia, Analytika, Mefgtik Instruments, Amedis, Renishaw,
Lambda Life and Specion as the sponsors for tietable support and cooperation.

On behalf of organizing committee of the XXISlovak-Czech spectroscopic
conference |wish let theese four conference dagse hbrought to you not only new
inspirations and ideas in your work, but also newegience, friendships and memories.
At the same time, take the opportunity to relax amcharge your energy in the beautiful
nature of The Low Tatras.

Silvia Rugikova
chairperson of the organizing committee
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XX| %' SCSC- 201¢ Mikula$ Matherny (03.07.193(- 22.06.2015  Curriculum vitae

MikulaS Matherny, professor emeritus of the Techhic
University of KoSice, outstanding personality ofe tfslovak
chemical community, internationally recognised stg,

a spectrochemist colleague and a good friend passeg last
year on 22 June. Professor Matherny was born irsoRre
on 3 July 1930, and graduated from the well-knovuthkeran
College high school. In 1952, he obtained his di@o
at the Faculty of Chemical Engineering of the SloVachnical
University in Bratislava. He started his professiorcareer
at the Department of Mineralogy and Crystallography
in the Faculty of Natural Sciences of the Cometinsversity.

In 1960, he moves to KosSice for political reasond @ins the Department of Chemistry
in the Faculty of Metallurgy at the Technical Unisigy; he soon takes over the leadership
of the department and stays at its head until 19@3parallel, he also assumes duties
at the Faculty of Natural Sciences of the Pavolefd&afarik University in KoSice; he
organises and leads the Department of Analyticaén@stry until 1973. He chose his
colleagues purposefully and created a workplacé ¢hane to be known as “the KoSice
spectroscopic school” both at home and abroad.rdewrages his students with the Faraday
motto “work-finish-publish”, and this motto was alBrofessor Matherny’s lifelong objective.
He established his international relations purpdgefis well, mostly with colleagues from
Hungary and both Germanys. In 2001, the Hungar@ect®ochemical Society awarded him
the Tibor Torok Commemorative Medallion for his mEstements in the realisation
of Hungarian-Slovak scientific cooperation.

He did an outstanding job in the different scieatiSocieties operating within
the framework of the Slovak and Czechoslovak Acadsmof Sciences. He founded the East-
Slovak Commission of the Slovak Chemical Societ$962 and stayed at its head until 1990.
For these activities, the society awarded him itddGVedallion (1990) and an honorary
membership (1995). He actively took part in the €oslovak Spectroscopic Society’s work;
from 1970 onwards, he regularly organised the samsinof atomic spectroscopy
that ultimately became the Slovak Spectroscopicf€ence in 1990. For this reason, he was
awarded the Johannes Marcus Marci Commemorativealliea as well as the Konkoly-
Thege Commemorative Medallion of the Slovak Spactpic Society.

Professor Matherny’s scientific and teaching atiésiprimarily prevailed in the fields
of analytical chemistry, spectral analysis and obwetrics; he disclosed his results
in approximately 250 scientific papers. In 1982tdak over the leadership of the department
once again; he developed and introduced an enveotahstudy program. Between 1986
and 1990, he also creates a common workplace (atdgrof rare elements) with the Slovak
Academy of Sciences as a coordinator of a pubsiearch program; his results thus achieved
in the fields of physics and chemistry are rewartdgda Dionyz llkoveé Golden Plaque.
He was the academic supervisor of sixteen CSc (Ab@) students; two of his colleagues
became doctors of chemical sciences, and threamn@ecaiversity professors of analytical
chemistry. Professor Matherny retired in 1998, brgmained actively involved
with the department’s scientific endeavours as gu®dr emeritus. On the occasion
of the Golden Jubilee of the Technical UniversityKoSice, he was awarded the university’s
Gold Medallion.

His colleagues home and abroad, his students asmdriends lovingly preserve
the memory of Professor Mikula§ Matherny, who —Hiy life-work — gave an example
of the creative realisation of cross border codjpana

11



XXI ' SCSC- 201¢ CL1 Abstract of Commemorative Lecture

Professor Mikula$ Matherny and his KoSice Spectrosipy School:
History and Scientific Milestones

Karol Florian

Technical University of KoSice, Faculty of Metalyyy, Institute of Recycling Technologies,
Letna 9, 042 00 Kosice, Slovakia, e-mail: Karolrido@tuke.sk

Professor Mikulas Matherny (full professor sinceB2P moved from Bratislava to KoSice
in 1960. Having some experience in spectroscoptheatarly times of his stay at TU he established
a working group, later well known as “KoSice spestiopy school”. In spite of the fact that KoSice
was the centre of magnesite industry at that ttheemain interest of analytical chemists was oednt
towards natural materials mainly in the form of glened samples. As spectrography was at that time
one of the leading instrumental analytical methddgically this method was preferred. The first
published papers were devoted to basic problerspeadtrography: the influence of quality of spectral
electrodes on excitation process was checked, Hsaw¢he possibilities of spectrographic analysis
of magnesite and later of CaO-matrices. Besidesethygpical analyses of powdered samples (today’s
solid sampling), appropriate interest was paid &bsthe solution methods of the analysis. The basic
problem of both solution and powder spectroscopy thia phenomenon designated as matrix-effect.
This was described and clearly defined by prof. Mdaty and a complex procedure for checking
of this effect in spectrography was evaluated. gitesof the fact that quantitative spectrochemical
analysis was based since Gerlach’s proposal oruskeof spectral line pairs (analytical-X vs.
reference-R line), the examination of their cotieta has become of high importance. The method
of scatter diagrams proposed by Holdt, Strasheithkeddy was applied by prof. Matherny and his
school in various spectrographic methods. Including further parameters to the mentioned
correlation-regression analysis of spectral linespahe complex method for checking the homology
of spectral line pairs was established, using am eemputer program for this evaluation (used
at that time also by other spectrographic groupgsonty in Slovakia, but also in Hungary). Later,
besides modernized instrumentation, the evalugitocess has also been changed — the systematic
use of statistical methods as well as of own coemppitograms in evaluation are typical. Summarizing
papers about the use of computers in spectrogragatuation as well as about determination
of limiting criteria in spectrography were publishlby prof. Matherny and his co-workers. The weak
points of quantitative spectrography at that timerev both the measurement of densities
on the photographic spectral plates and their toamgtion process. The determination
of transformation constantsy (and k) of used t-transformation as well as the transformation
of densities using tables was very difficult andbddous. Therefore computer programs were
developed and their reliability was tested. Anotlaternative method (for powdered samples
of environmental origin), the double arc method vegplied in Slovak-German cooperation as
a result of Professor Matherny’s stay in the Rese@entre in Julich / Germany as visiting professor
(research group headed by prof. Hubertus Nickelenvironmental applications, the gravitation dust
sediments were analysed and evaluated using chemoshgrocedures in cooperation with the F.
Schiller University in Jena, but thmethodology and possible chemometrical investigatio
in environmental analysis in general were also rilesd. This research had a continuation
in comparison of solid sampling spectrochemical hmds by means of multivariate statistics
and information theory which was realized in Gerfovak-Hungarian cooperation using
the evaluation procedure based on the informativaracteristics, elaborated by prof. Matherny.
The fruitful scientific career of prof. Matherny dad in June 2015. This was also the time when
the research in the scientific field of chemists/well as the PhD study programmes in analytical
chemistry were stopped at the Faculty of Metalludy a result of these facts it seems that thed€oSi
spectroscopic school established by prof. Mathesaghed its end.

12



XXI ' SCSC- 201¢ Honorary Members and Laureate:

Slovak Spectroscopic Society (SSS) -member of the Association of Slovak Scientific
and Technological Societidgs a voluntary organization of scientific, sciemtipedagogical
and professional workers in the field of spectrpgcoThe main aim of the society is
to participate in the further development and eohan of the level of spectroscopy
in the Slovak Republic, in the conceptual work asllwas in the dissemination and
implementation of the scientific results.

The honorary members of SSS:
» doc. RNDr. Bohumil Déekal, CSc. m
» prof. RNDr. Viktor Kanicky, DrSc.
- RNDr. Jan Medvé, CSc. A
« doc. RNDr. Méaria Zemberyova, CSc.

loannes Marcus Marci Spectroscopic Society(IMMSS) is a non-profit organization
of scientific, educational and professional techhwgorkers in spectroscopy, eventually legal
entities engaged in scientific or application atig in this field, all associated in joint
activities with the aims of promoting and fosterimgyancement in the field of spectroscopy.
loannes Marcus Marci was a Bohemian doctor and scientist, rector of tmaversity

of Prague, and official physician to the Holy Rontanperors.

The Laureate of IMM Medal:

+ doc. RNDr. Jana Kubova, PhD.

Nicolaus Konkoly-Thege (NKT) was mainly interested in the new methods of cillest
photography and astrophysics — especially speapysdn 1898 he presented his observatory
to the hungarian goverment, together with the fundsessary to ensure its continuation.
The Nicolaus Konkoly-Thege Medalis an award given for exceptional contributions
to the development of the spectroscopy.

The Laureates of NKT Medal:

o prof. RNDr. Jii Dédina, CSc. DSc.
* prof. Dr. Viliam Krivan
o prof. Ing. Jozef Sitek, DrSc.
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XXI ' SCSC- 201¢ Scientific Frogram

Scientific Program of the XXI* Slovak - Czech Spectroscopic

Conference,October 16 - 20, 2016, Low Tatras - Liptovsky JarSlovakia

Conference venuéiotel Sorea Maj***, Liptovsky Jan

Sunday, 16 October 2016

14:00 — 20:00  Registration

Monday, 17 October 2016
08:00 —18:00 Registration
09:30 —09:45 Welcome address

Commemorative Lectures

09:45-10:15 (CL1) Karol Florian: Professor MikulaS Matherny and his KoSice
Spectroscopy School: History and Scientific Miless

10:15-10:30 (CL2) Hubertus Nickel: In Memory of Prof. Dr. Mikula§ Matherny

10:30 - 10:45 (CL3) Eduard PISko: Memory of Prof. Dr. Matherny.

Invited Lectures
Chairperson:Hubertus Nickel

10:45-11:15 (IL1) Bohumil Docekal, Zbyrek Vecera, Pavel Mikuska, Pavel
Suryn, Michaela Dufka, Pavel Coufalik: Analysis ®fice
Organs and Blood from Inhalation Experiments witleSted
Metal Oxides Nanoparticles

11:15-11:45 (IL2) Gyula Zaray: Determination of Pharmaceutical Residues
in Waste, Surface and Drinking Water by GC-MS/MS

Session — Spectroscopy and Spectrometry
Chairperson:Viera Vojtekova

13:30 — 14:00 (IL3) Ji¥i Dédina, Jan Kratzer, Marek Talaba, Adam Obrusnik, Pavel
Dvorak: Recent Advances in Hydride Generation for Atomi
Absorption Spectrometry: Atomizer Optimization bywd-
Photon Absorption Laser-Induced Fluorescence
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XXI ' SCSC- 201¢ Scientific Program

14:00 — 14:20 (OL1) Stanislava Matjkova, Luisa Serd, Martin Loulalan Mengr:
Inductively Coupled Plasma Optical Emission Spexciopy
with Electrothermal Vaporisation: An Effective Tolr Direct
Multielemental Analysis of Biological Samples

14:20 — 14:40 (OL2) Ingrid  Hagarovd:  Separation and  Preconcentration
of Ultratrace Elements by Using New Modes of Cldeaint
Extraction: Utilizable in Connection with Spectrame
Methods

14:40 — 14:50 (FL1) ANALYTIKA s.r.0.
Daniela WeisserovaVladimir Patera: Laboratory Reference
Materials Supplied by Analytika s.r.o.

Session — Atomic Spectrometry
Chairperson:Karol Flérian

15:10 — 15:40 (IL4) Ernest Beinrohr, Lubomir Machyak, FrantiSek Cacho:
Determination of Trace Concentrations of Chlorind &luorine
by Continuum Source High Resolution Graphite Fuenac
Atomic Absorption Spectrometry

15:40 - 16:00 (OL3) Jan Kratzer, Petr Novék, Pavla Zurynkova, QGmefl Duben,
Michal Albrecht, Milan Svoboda, diD¢dina: Dielectric Barrier
Discharge Plasma Atomizers of Volatile Compoundétomic
Absorption Spectrometry: Applications, Mechanismd &uture
Perspectives

16:00 — 16:20 (OL4) Manfred Sager: Sample Preparation for Determination of High
lodine Levels by ICP-OES

16:20 — 16:40 (OL5) Gyorgy Heltai, Karol Florian, Remeteiova Dagmar, Mark
Horvéath, Eva Széles, Gabor Halasz, llona Fekamplication
and Development Sequential Extraction  Procedures
for Fractionation of Heavy Metal Content of Soi&diments,
and Gravitation Dusts

16:40 — 16:50 (FL2) PRAGOLAB s.r.0.
Roébert Cibula: Using of Extra Techniques in Connection
with ICP/MS

17:00 Slovak Spectroscopic Society General Assembly
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XX| %' SCSC- 201¢ Scientific Program

Tuesday, 18 October 2016

Session — Other Spectroscopic methods, instrumeoatatand methodology
Chairperson:Marcel Miglierini

09:00 - 09:30 (IL5) Adriana Lan ¢ok: Temperature Degradation of Vivianite as
Related to Historic Paintings

09:30 - 09:50 (OL6) LukaS PaSteka Marcel Miglierini Study of Stainless Steel
LC200N by Méssbauer Spectrometry

09:50 -10:10 (OL7) lvana Bonkova, Marcel Miglierini, Marek BujdoS: Mdssbauer
Spectrometry Applied to Biological Samples

10:10 -10:20 (FL3) Messer Tatragas s.r.0.
Michael Hanish: Calibration Gases — Reference Materials acc.
To ISO Guide 34 and ISO/IEC 17025

Session — Other Spectroscopic methods, instrumeotatand methodology
Chairperson:Adriana Lan¢ok

10:40 - 11:00 (OL8) Marcel Miglierini : Hyperfine Interactions of Disordered Alloys
Probed by Nuclear Resonances

11:00 - 11:20 (OL9) Milan Stefanik, Martin Cesnek, Marcel Miglierini: Neutron
Activation Analysis of Steel Samples at the VR-laifing
Reactor and NG-2 Cyclotron-Based Neutron Generator

11:20 -11:50 (IL6) Jozef Sitek, Dominika Holkova, Julius Dekan: Radiation
Influence on Nanocrystalline Alloys

Session — Molecular Spectroscopy
Chairperson:Pifemysl Lubal

13:30 — 14:00 (IL7) Pavel Matéka, Martin Kral, Alzbéta Kokaislova, Marcela
Dendisov4, Marie Svecova, Adéla JeniStov&j Janousek:
From Surface-Enhanced Vibrational Spectroscopy
to Vibrational Nanoscopy

14:00 — 14:20 (OL10)  Adriana Sturcova, Nikolay Kotov, Alexander Zhigunov,
Vladimir RausJiti Dybal: The Effect of Water on Structural
Transitions of 1Butyl-3-Methylimidazolium Chloride as
Investigated by Vibrational Spectroscopy and WAXS

14:20 - 14:40 (OL11) Markéta Pazderkova, Petr Malyaclav Profant, Vliadimir
Baumruk, Lucie Bednarova Chiroptical Properties
of the Antimicrobial Peptideasiocepsirand of its Analogs
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XXI ' SCSC- 201¢

Scientific Program

14:40 — 15:00 (OL12)

15:00 — 15:10 (FL4)

Veronika Sutrova, Ivana Sloufova, Martin Kalda Ewa
Pavlova, Martina Nevoralova, Blanka ¢Kbva: Enhanced
Raman Spectra of Ag-Ethanethiolate and Graphenen fro
Graphene/Ag-NPs-Ethanethiol Hybrids: Interplay lesw
Surface- and Graphene-Enhanced Raman Scattering

Merck s.r.o.
Zuzana Antalova: CERTIFIED REFERENCE MATERIALS
CertiPUR® Merck

Session — Molecular Spectroscopy; Spectroscopy @pectrometry

Chairperson:Pavel Magjka

15:30 - 15:50 (OL13)

15:50 — 16:10 (OL14)

16:10 — 16:30 (OL15)

16:30 — 16:40 (FL5)

Alzbsta Jebava, LenkaRez&ova, Premysl Lubal, Karel
Novotny: Synthesis and Analytical Applications ofi Te-QD’s
Nanoparticles

Branislav HruSka, TadedS Gavenda, Darina Taok&ova,
AndreaCerna, Méria Chrowikova, Marek LiSka: Interpretation
of Raman Spectra Depth Profile of Weathered Glasta&e by
Advanced Statistical Methods

Lucia Korenkovd Martin Urik: Application of FTIR
Spectroscopy in Soil Water Repellency Assessment

SHIMADZU SLOVAKIA, o.z.
Johan Leinders Uwe Oppermann, Jan Knoop: ICPMS-2030:
Peace of Mind for Users and Lab Managers

19:00 — 21:00 Poster session

Wednesday, 19 October 2016

Session — Spectroscopy and Spectrometry; Mass speetry
Chairperson:Bohumil Doc¢ekal

08:30 — 09:00 (IL8)

09:00 — 09:20 (OL16)

Viktor Kanicky , Karel Novotny, Markéta Hola, Michaela
Vasinova Galiova, Tomas VaculgyiAleS Hrdlicka Recent
Developments in Laser Assisted Plasma Spectrometry

Henrieta Soltysov4 Jarmila Novakova, Augustin Majchréak:
Determination of Some Elements in Samples of Emmnssiby
ICP-MS
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XXI ' SCSC- 201¢ Scientific Program

09:20 - 09:40 (OL17) Viera Vojtekova, Daniel Kupka, Daniela Sabolova: Multi-
element Analysis in Complicated Sample Matricesliziig
Single-Set Experimental Conditions of ORC-ICP-QMS

09:40 - 10:00 (OL18) Pavel Pdizka, TomasS Zikmund, Markéta Taswa, David
Prochézka, Jan Novotny, Jozef Kaiser: UtilizatiorComputed
Tomography and Laser Spectroscopy for 3D High Reisol
Mapping

10:00 — 10:10 (FL6) AMEDIS s.r.0.
Fabricio Jakubec: PQ MS Technological Progress

Session — Atomic Spectrometry; Spectroscopy anccBpmetry
Chairperson:Viktor Kanicky

10:30 — 11:00 (IL9) Ewa Bulska: On the Use of Non-Routine Analytical
Approaches for Understanding Chemical Speciation
in Environmental Samples

10:00 - 11:20 (OL19) Michal Hlodak, Martin Urik, Peter Matus: Evaluation
of Mercury Immobilisation and Transformation Proes
in the Soil — Plant — Microscopic Filamentous Fuisgistem
Using CV AAS Method

11:20-11:40 (OL20) Michaela Hlozkova Michaela VasSinova Galiova, Renata
Copjakova, Jintich Kynicky, Viktor Kanicky: Application
of Laser Ablation Sampling for the Multielementah&ysis
of Dinosaur Skeletal Remains: a Diagenetic Study

11:40 - 11:50 (FL7) CHROMSPEC-SLOVAKIA s.r.o.

Thursday, 20 October 2016

Session — Spectroscopy and Spectrometry
Chairperson:Gyula Zaray

08:30-08:50 (OL21) Hana Datekalova Prediction of Bioavailability of Metals
in Aquatic Systems: Comparison between Diffusiveadint
in Thin Films Technique and Living Organism

08:50-09:10 (OL22) Eva Duborska Jana Kubova: Analytical Methods for lodine
Determination in Environmental Samples
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09:10 - 09:30 (OL23)

09:30 — 09:50 (OL24)

09:50 — 10:20 (IL10)

Martin Urik , Marek BujdoS, Katarina Boriova, Marcel
Miglierini:  Application  of  Spectroscopic  Methods
for Evaluation of Toxic Metals and Metalloids Makyl
in Defined Multicomponent Systems During Static t@altion
of Common Fungal Strains

Martin Sebesta Martin Urik, Marek Koletik, Peter Matus,
Gabriela KratoSova, Ivo Vavra, Andrej Vojtko, EvaajWova:
Characterizing ZnO Nanoparticles and their Inteoact
with Humic Acids

Viliam Krivan : Analysis of High Purity Advanced Materials:
the Present-Day Importance of Wet-Chemical anddDig»lid
Sampling Spectrometric Methods

Session — Spectroscopy and Spectrometry; Other Spsmopic methods, instrumentation,

and methodology

Chairperson:Daniela Mackovych

10:40 — 11:00 (OL25)

11:00 — 11:20 (OL26)

11:20 — 11:40 (OL27)

11:40-12:00 (OL28)

12:00 — 12:20 (OL29)

Michal Reélo, Erkan Yilmaz, Mustafa Soylak/asil Andruch,
Yaroslav Bazel: Switchable Hydrophilicity Solventased
Microextraction of Nickel Prior to Determination bilame
Atomic Absorption Spectrometry

Marek BujdoS, Hana Vojtkovdarek Kolen¢ik, Martin Urik:
The Leaching of Zn, Pb, and Cu from Polymetallie QIsing
Heterotrophic Bacteria such d3seudomonas, Rhodococcus
andCupriavidusCompare to Fungal Strakspregillus Niger

Filip Polak: Fungal Accumulation of Selected Metals
from Mining Waste

Martin Pavlacka, Karel Ventura, Katéna Kortankova, 3
Blaha, Michal Zastra, Roman Mazl, Petra Bajerova: Analysis
of Stimulants Using Differential Mobility Spectromng

Jozef Bednakik: Experimental Possibilities at the High-
Resolution Powder Diffraction Beamline P02.1

12:20-12:30 Closing ceremony
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POSTER SESSION

Members of evaluation committde: Beinrohr, A. Lan¢ok, H. Nickel, G. Zaray

PP1 Andrea Cerna, Branislav Hruska, Darina Tokdkova, Maria Chrortikova, Marek
LiSka: AFM and Raman Study of Heavy Weathered Serfaf Barium Crystal Glass.

PP2 Marianna Dorkova, Dagmar Remeteiova, Silvia Rukova, Vladislava Mikova:
Utilization of MW-Assisted Decomposition and HR-@3S for Evaluation of Heavy
Metals Pollution in Sedimentary Ecosystems

PP3 Miroslav FiSera, Jiii Ml¢ek, Pavel Budinsky, Helena Velichova, Lenka FiSarov
Determination of Selenium Species by ICP-MS MetimoBiological Samples.

PP4 Ingrid Hagarova: Simplex Method for Optimization of Cloud Point tEaction:
Utilizable for Determination of Ultratrace Elemeig Using Spectrometric Methods.

PP5 Silvia Rufikova, Mariana Dorkova, Dagmar Remeteiova, VladslaMickova,
Gabriela Holéczyova Determination of Heavy Metals in the Soil by HiBlesolution
Continuum Source Flame Atomic Absorption Spectroyn@iR-CS FAAS)

PP6 Petr Chrast, Michaela VaSinova Galiova, Viktor Kanicky: Induatly Coupled
Plasma Mass Spectrometry in the Analysis of Geo&ddvaterials.

PP7 Adéla Jenistovg Jaroslava Smolikova, Martin Flegel, Pavel &fat: Vibrational
Spectroscopic Study of Interactions between Skind aReptides Bsed
on the Argireline Structure.

PP8 Antonin Kaina, Jiina Szakova, Oto Mestek: Effect of Dietary Seleniumtake
on Inter-Element Interactions in Rat Livers.

PP9 Dubomir Machyinak, Martin Némesek, FrantiSekCacho, Ernest Beinrohr: High-
Resolution Continuum Source Electrothermal AbsorptiSpectrometry of SrF
and InCl Molecules.

PP10 Irena Matulkova, Ivana Sloufova, Jana Vejpravova, Tim Verhagemnh\hemec,
Blanka Vkkov4, Veronika Sutrova, Miroslav Slouf, Martin Katbh Raman
Spectroscopy Study of Thermal Effects in Graphen@dw Nanoislands.

PP11 Vladislava Mickova, Silvia RuzEkova, Marianna Dorkova, Dagmar Remeteiova:
Temperature Influence on Electrothermal Vaporizatlrocess of Heavy Metals
in Different Matrices by Use of ETV-ICP-OES Method.

PP12 Martin N émetek, Lubomir Machyiak, Ernest Beinrohr, FrantiSé€lacho: Application

of High-Resolution Continuum Source Molecular Alpgmn for the Determination
of Nitrate.
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PP13 Eliska Novéakova VéaclavCerveny, Petr Rychlovsky: Determination of Se intBig
Supplements by Photochemical Volatile Species Gdioer Atomic Absorption
Spectrometry.

PP14 Markéta Pruskova, lvana Sloufova, i Vohlidal, Blanka Vékovéa, Miroslav Slouf:
SERS Study of Self-Assembled 2D Nanocomposites @faAd Au Nanoparticles
with Terpyridine and its Derivatives.

PP15 Dagmar Remeteiova Marianna Dorkové, Silvia Rudiova, Vladislava Mikova:
Evaluation of Heavy Metals Impact from Various Tgpeof Sediments
to their Ecosystem by Fractionation Extractions atidh-Resolution Continuum
Source Flame Atomic Absorption Spectrometry.

PP16 Tina Resslerova Jakub Hrardiek: Determination of Tellurium in Flavoured Mineral
Waters by Electrochemical HG-AFS.

PP17 Silvia RuZitkova, Dagmar Remeteiova, Mariana Dorkova, Vladislavackava:
Optimization of Microwave-Assisted Decompositiom féeavy Metals Determination
in Lichens.

PP18 Daniela Sabolova Viera Vojtekova, Daniel Kupka: Inductively CouglePlasma
Mass Spectrometry in Trace Analysis of Sulphur.

PP19 Milan Svoboda, Jan Kratzer, ¥ra Sindel#éova, Marek Straka, Jakub Hraek, Antje
Michels, Joachim Franzke iJDédina: Novel Designs of Dielectric Barrier Discharge
Atomizers of Volatile Compounds for AAS and AFS.

PP20 Charles S. Huber, Maria G. R. Vale, Morgana DRssuy, Milan Svoboda,
Jiti Dédina: Arsenic Speciation in Baby Food by HG-CT-AAS.

PP21 Lucie Simonikov4d Lubomir Prokes, Vlastimil Kulié Viktor Kanicky: Elemental
Analysis of Wine by Inductively Coupled Plasma ©atiEmission Spectroscopy.

PP22 Barbora SvatoSov8#Jichaela VaSinova Galiova Jitka Mikova, Lubomir Prokes,
Hélene Tabouret, Christophe Pécheyran, Viktor Kaniclkynalysis of Antarctic
Otoliths by Laser Ablation Inductively Coupled Rizs Mass Spectrometry.

PP23 Eva Cseperke Vizsolyj Imre Varga, G§zé G. Lang, Jézsef Varga, Gyula Zaray:
Case Study of Groundwater Remediation.

PP24 Viera Vojtekova, Anna Ballékova, Daniela Sabolova, Daniel Kupkati@®ization
of Analytical Method for Determination of the TraBdosphorus Contents by Using
ORC-ICP-QMS.

PP25 Jifina Vontorova, Vaclav Dobias, Petr Mohyla: Utilization of GDOHE& the Study
of Friction Layers Formed on the Surface of BrakecB During the Friction Process.
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Analysis of Mice Organs and Blood from Inhalation Experiments with Selected Metal
Oxides Nanoparticles

Bohumil Datekal Zbyrk Vecera, Pavel Mikuska, Pavel Suryn, Michaela Dufka,
Pavel Coufalik

Institute of Analytical Chemistry of the Czech Aeady of Sciences, v.v.i., Vekie€d7,
CZ 602 00 Brno, Czech Republic, e-mail: docekal@.ex

The increasing amount of heavy metals used in naatwing equivalently increases
hazards of environmental pollution and occupatioe&posure by industrial products,
especially in metallurgical processes or in applica of engineered nanoparticles. One
of the main routes of exposure is via inhalationhaled nanoparticles are transported
and deposited in the various parts of the respyatact. Very small sized particles are able
to penetrate deep inside the alveolar regions. rTsddsequent transport is influenced by
phagocytosis, endocytosis and transcytosis acrgsthebal cells, which may result
in their release into blood and lymph circulation.

This contribution focusses on the study of fatenbaled nanoparticles of Cd, Mn, Pb,
Ti and Zn oxides in the organism of small “whitefca (female, ICR strain), on translocation
of metals from primary to secondary target orgapsblmod. Some critical steps of trace
and ultra-trace determination in analysis of indal organs (lung, liver, kidney, spleen,
heart and brain) and blood fractions (blood cedlmtein and low molecular fractions) are
shown. Methods of taking samples, sample preparaséiod decomposition by various
procedures (microwave assisted high pressure nhiregian, dry ashing in nitrous
oxide/ozone atmosphere - APION) are presented. Sepextral interference effects
in determination of selected metals by electrotlarmtomic absorption spectrometry
and inductively coupled plasma mass spectrometey discussed. Basic characteristics
of nanoparticles used and consequences of thealatbn to organ tissues and cellular
structures are also given on transmission electrienoscopy and histology pictures.

Acknowledgements: This work was supported by theclC&cience Foundation (grants
No. P503/11/2315 and P503/12/G147).
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Determination of Pharmaceutical Residues in Waste&Surface and Drinking Water
by GC-MS/MS

Gyula Zaray

Department of Analytical Chemistry, E6tvos Lorandiversity,
Cooperative Research Centre of Environmental Segrigazmany Péter sétany 1/A,
H-1117 Budapest, Hungary, e-mail: zaray@chem.eite.h

Municipal wastewater contains residues of diffengimdrmaceutical and personal care
products. Considering the fact that the wastewagatment technologies applied worldwide
are based first of all on mechanical and biologtoahtment, the biodegradation of different
artificial molecules is a key question. Unforturiateéhere are pharmaceutical products that
pass through the sewage treatment plants withoyt degradation. Since the treated
wastewater is introduced into rivers or even intakek, their londerm effects
on the ecological system or their appearance irdtimking water reservoirs should be taken
into consideration. This issue is especially caiti¢ the drinking water production is based
on bank filtration technology. Due to the climateange, the reuse of treated wastewater has
an increasing importance; therefore, the water neldyies require advanced analytical
techniques in order to follow the fate of the phaceutical products or even that of their
metabolites.

At first our research program was focused on therdenation of anti-inflammatory
drugs (Diclofenac, lbuprofen, Ketoprofen, Naproxen)wastewater, treated wastewater,
surface water, (Danube river water) as well askiing water. In the next step a multiresidue
analysis procedure was developed which permitgdngification and quantification of sixty-
three water-soluble pollutants. Subsequent to thaid-phase extraction (SPE) enrichment,
analyses of species have been carried out fromsoh#ion, by a single injection, as their
trimethylsilyl-oxime ether/ester derivatives, by sg&hromatography-mass spectrometry,
within 31 min. Based on our optimized extractioeyidatization and mass fragmentation
studies separation have been performed in the total current mode, identification
and quantification of compounds have been carngao the basis of their selective fragment
ions: including various pharmaceuticals, benzoiad,aits substituted species, different
aromatic carboxylic acids, cholic acids, unsatwtatnd saturated fatty acids, alphatic
dicarboxylic acids, as well as synthetic pollutanits/arious origins (2,4-di-tert-butylphenol,
different phthalates). Responses, obtained withvaized standards proved to be linear
in the range of 4-8@g/L levels. Limit of quantification values variecetiveen 0.92 ng/L
4-hydroxyphenylacetic acid) and 600 ng/L (dehydodich acid) concentrations. One
of the most important question was the determinadioorigin of blank values. It was shown
that contaminants, mainly 2,4-di-ter-butylphenoiffedlent phtalates and fatty acids, are
sourced both from the reagents and mainly from 8fE procedure, independent
on the cartridge applied. Reproducibilities, cheeazed with the relative standard deviations
(RSDs) of measurements, varied between 0.71 % @rd, Wwith an average of 4.38 % RSD.
This analytical technique made it possible to fellthe changes of residue concentrations
during the development of post-treatment procedwpglying oxidation or adsorption
technologies.
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Recent Advances in Hydride Generation for Atomic Alsorption Spectrometry:
Atomizer Optimization by Two-Photon Absorption Lasa-Induced Fluorescence

Jiri Deding’, Jan Kratzér Marek Talabd Adam Obrusnik Pavel Dvaak®

YInstitute of Analytical Chemistry of the CAS, v.iv.Vevei 97, 602 00 Brno,
Czech Republic, e-mail: dedina@biomed.cas.cz
’Department of Physical Electronics, Faculty of Sce& Masaryk University Brno,
Czech Republic

Our research is focused on analytical applicatioh&ydride generation for atomic
absorption and atomic fluorescence detectors. Tly futilize the potential of hydride
generation the atomization step has to be optimiZenlrently, the optimization is typically
performed on the purely trial and error basis. Thason is that hydride atomization
in the most often employed atomizers, quartz tuaed flames, proceeds via analyte
interaction with hydrogen radicals which are extegndifficult to detect even though they
are present in these atomizers at concentratioreraglewrders of magnitude above
the equilibrium. There were attempts to prove hgdro radical presence in quartz tube
atomizers but no conclusive results were found lmeEaof the extreme complexity
of employed techniques.

A new approach to hydrogen radical detection, dasea direct observation of free
hydrogen radicals by two-photon absorption lasduaed fluorescence, in hydride atomizers
will be reported. This approach makes possible ismalize the distribution of hydrogen
radicals in atomizers. Consequently it offers aepbél to disclose how the distribution
of hydrogen radicals depends on atomizer designan@ctual experimental parameters.
It should be highlighted that two-photon absorpti@ser-induced fluorescence allows
a straightforward optimization of the atomizatidaepsof analytical methods for trace element
and speciation analysis based on hydride generatnmh on their atomization in atomic
absorption and atomic fluorescence detectors. Okslof this exciting approach to atomizer
optimization and to further investigation of mecisam of hydride atomization will be
outlined.

Acknowledgements: This work was supported by C#mibnce Foundation (P206/14-

23532S), Institute of Analytical Chemistry of tHeOR, v. v. i. (project no. RVO: 68081715)
and by project LO1411 (NPU I) funded by MinistryEafucation, Youth and Sports of Czech
Republic AO is Brno PhD Talent scholarship holder — fundgdbno city municipality.
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Determination of Trace Concentrations of Chlorine ad Fluorine by Continuum Source
High Resolution Graphite Furnace Atomic AbsorptionSpectrometry

Ernest BeinroHr?, Cubomir Machyiak’, FrantiSekCachd

YInstitute of Analytical Chemistry, Faculty of Chezal and Food Technology, Slovak
University of Technology in Bratislava, Radlinskebya812 37 Bratislava, Slovakia,
e-mail: ernest.beinrohr@stuba.sk
’Department of Chemistry, Faculty of Natural Scienddniversity of SS. Cyril
and Methodius in Trnava, J. Herdu 2, 917 01 Trn&avakia

Trace concentrations of chlorine and fluorine imiae samples were determined by
graphite furnace continuum source high resolutitmmé absorption spectrometry (GF-CS-
HR-AAS) by making use of formation of diatomic In@hd SrF species. The influence
of Indium and Stroncium concentration, chemical e, ashing and atomisation
temperatures was investigated.

The detection limit and precision of the methodl@kw 1ug/l and 5 %, respectively
for chlorine and 0.03 mg/l and 3.6 % for fluorinespectively. The method was used
for analysis of various water samples includingaee water, underground water and waste
water.

Keywords: chlorine, fluorine, CS-HR AAS

Acknowledgments: The financial support by ScientfBrant Agency of the Ministry

of Education, Science, Research and Sport of tbeaB|Republic and the Slovak Academy
of Sciences under the contract VEGA (project N®309/17 and 1/0489/16) is highly

appreciated.
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Temperature Degradation of Vivianite as Related tdistoric Paintings

Adriana Lagok

Institute of Physics CAS, v. v. i., Na Slovancd 82 21 Prague, Czech Republic,
e-mail: alancok@fzu.cz

Vivianite has been used as a pigment for severatudes (documented usage
in Europe ranges from 1050 to 1780) in various $ypleartworks: from polychromy on wood
and stone to wall paintings, as well as paintingscated on wooden panels and canvases.
The resulting colour of the paint with vivianite svaisually blue (commonly in mixture
with lead white, sometimes also with other bluenpegts like azurite, smalt or ultramarine),
more rarely green (e.g., in complex mixtures ofnpeégts including yellow lake and yellow
earth).
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Fig. 1 - Temperature-related degradation of syithetianite
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Temperature-related degradation of pu
synthetic as well as partly oxidised natural vivian
has been studied by high-temperature X-ray diffoact

N
(HT-XRD)  covering  the  whole  exten ‘\ﬁ P
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of the temperature related stability of its struetu
While temperatures around 70 °C are alrec
damaging to vivianite, exposition to 160 °C resu
in complete amorphisation of both the vivianite asd
oxidation products. As indicated by Mdssbat
spectroscopy, temperature-induced oxidati , , , , ,
of vivianite starts at 90 °C. To study the occugril 1 & Veloci? [mmfslf' 1
structural as well as accompanying colour chang __ ¢

in more detail, model vivianite paint layer samplFig. 2 — Temperature dependences
W|th different historic binders were p_r_epared anbjected f MBssbauer spectra of vivianite
to increased temperatures. Exposition to 80 °C ezhL

pronounced colour changes of all the samples: groun

natural blue vivianite became grey — a colour clkeandpich has been described in actual
works of art. Regarding the binders, the oil seenedfacilitate the transfer of heat
to vivianite’s grains. To simulate conditions of nservation treatment under which
the painting is exposed to increased temperatailesn-canvas mock-ups with vivianite were
prepared and relined in a traditional way usinguirdhe treatment affected preferentially
larger grains of vivianite; the micro-samples doeuted their change to grey, and their
Raman spectra showed the change from vivianitegiawivianite.
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Acknowledgement: This work was supported of thatgrislEY No. LO1409 (CENAM).
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Radiation Influence on Nanocrystalline Alloys
Jozef SitekDominika Holkova, Julius Dekan

Institute of Nuclear and Physical Engineering, Fgaoof Electrical Engineering
and Information Technology, Slovak University ofcheology in Bratislava, llko¥ova 3,
81219 Bratislava, Slovakia, e-mail: jozef.sitek @stisk

Influence of different types of radiation at nanatalline alloys were studied by
Mdossbauer spectroscopy. Electron-beam irradiatign to 4 MGy, neutron irradiation
up to 16 neutrons/crh and irradiation with Cu ions beam were applied] BAlpes
of irradiation had an influence on the magnetic rostructure and structural composition.
The effect was manifested as a change in direcifotihe net magnetic moment, intensity
of internal magnetic field and volumetric fractiolll these parameters could be determined
from the measured Mossbauer spectra. The mosttigenparameter was the direction
of the net magnetic moment with respect to the sarsprface. The results indicated that
the changes of the microscopic parameters indogedadiation depend also on the content
of the constituent elements and phase composifidre limit dose of radiation were
set to values, at which the alloys do not show i@t changes yet. Below these limits,
the alloys can be considered to be radiation sasisResults of nanocrystalline samples were
compared with their amorphous precursors.
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From Surface-Enhanced Vibrational Spectroscopy to Wrational Nanoscopy

Pavel Matjka®, Martin Kraf', Alzbsta Kokaislovd, Marcela DendisovaMarie Svecova
Adéla Jenidtova Jiti Janousek

YUniversity of Chemistry and Technology, FacultyGifemical Engineering, Department
of Physical Chemistry, Technicka 5, 166 28 Pragu®6jvice, Czech Republic,
e-mail: pavel.matejka@vscht.cz
University of Chemistry and Technology, FacultyGifemical Engineering, Department
of Analytical Chemistry, Technicka 5, 166 28 PragueDejvice, Czech Republic,
e-mail: marie.svecova@vscht.cz

Surface-enhanced vibrational spectroscopy (SEVS) represented by two
complementary techniques based on either surfdtareed Raman scattering (SERS)
or surface-enhanced infrared absorption (SEIRAQaffSEVS techniques are valuable tools
for physico-chemical studies of the metal-adsorlatierface and for analytical applications
focused on detection of low/trace amounts of variogubstances. Nevertheless,
their disadvantage is inadequate lateral resolutwbich is equal to the lateral resolution
of corresponding “normal” Raman and infrared (miyspectroscopy limited by light
diffraction. The irradiated surface area in usu@VS micro-spectroscopic experiment
contains relatively huge quantities of adsorbedemaes. However, for exact description
of adsorption processes and intermolecular intemast it is necessary to obtain spectra
of single molecules and/or assemblies of severdentes, and thus the information obtained
by classic SEVS methods is insufficient.

Techniques that offer the best lateral resolutioe #hose integrating SEVS
spectroscopic techniques with scanning probe ntomg (SPM), especially atomic force
microscopy (AFM). The most important ones are tipanced Raman spectroscopy (TERS)
and scanning near-field infrared microscopy (SNINIERS combines SPM with Raman
spectroscopy and enables both outstanding detessiasitivity down to single-molecule level
and high spatial resolution down to sub-nanometéitsus, TERS provides chemical
information and morphological description about theno-scaled surface simultaneously.
The tips used in TERS are silver/gold or silverdgobated materials. The apex is usually
only a few atoms wide, which makes it the dominamhancing source of Raman signals.
The electromagnetic field, arising in the closexproty of the tip apex on which the laser
beam is focused, gives rise to the signal of mdéscor even one molecule in this (near)
field. The reliability of TERS results relies essally on the stability and reproducibility
of the TERS tips. In the case of SNIM, the sourceradiation is a tunable IR laser, adjusted
to a specific wavenumber for an imaging/mappingeexpent. The laser beam is focused
to a space under the tip and coupled with tip dmhs. SNIM measurement reveals
the chemical nano-scaled imaging information on #Hanple based on “distribution”
of absorption and radiation phase shifts at thecsetl wavenumber for the molecules which
absorb the radiation at this wavenumber and aratddcin the gap between the tip
and supporting surface/substrate.

One-year experiences related to the TERS and SNlidies performed on various
model samples focused on either nanomaterial deredat or chemico-structural analysis
of biologically relevant samples will be overviewaad discussed in this contribution.

Acknowledgements: Financial support from the speaihiversity research (MSMT No.
20-SVV/2016) and the UCT Prague is gratefully aekedged.
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Recent Developments in Laser Assisted Plasma Spemtretry

Viktor Kanicky, Karel Novotny, Markéta Hola, Michaela VaSinovdi®z, Tomas
Vaculovi, Ales Hrdlicka

Department of Chemistry, Faculty of Science, Masa&igiversity, Kotlarska 2,
CZ-611 37 Brno, and Central European Institute@thihology, Masaryk University,
Kamenice 5, CZ-625 00 Brno, Czech Republic, e-méitork@chemi.muni.cz

Laser assisted plasma spectrometry (LA-ICP-MS, lIB&resents still vast area
of fundamental and applied research and nowad&dsymany useful advanced applications
in elemental analysis of solid materials of variarggin and matrix. For quantification,
characteristics of laser-produced aerosol are mbst importance and therefore, it is studied
by means of various devices for particle size ilistron measurement and microscopy
technigues. As concerns nature of analysed magenasearch and development is focused
on spatially resolved analysis of soft and hardldgigal tissues, such as thin sections
of tumours, animal tissues and plants, and bioralfgased parts. Analytical methods
for monitoring the penetration of candidate antigz drugs into cancer cells and to study
mechanism of action of tissues and/or cultivatdts dgy LA-ICP-MS are developed. Local
microanalysis of selected spots as well as elerher@pping of areas of interest in geological
samples is performed by means of LA-ICP-MS. Archagioal samples, such as glass
artefacts, are investigated. Besides LA-ICP-MSotatory-made LIBS facility in single-
and double-pulse implementation is used in the yamalof some of above materials,
for which contents of elements of interest are abdetection limits of LIBS.

Acknowledgements: This research has been finagcialipported by the Ministry
of Education, Youth and Sports of the Czech Repubider the project CEITEC 2020
(LQ1601), and by Czech Science Foundation (BAunder the projects GA14-13600S
and GA13-18154S.
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On the Use of Non-Routine Analytical Approaches fotnderstanding Chemical
Speciation in Environmental Samples

Ewa Bulska

University of Warsaw, Faculty of Chemistry, Biologl and Chemical Research Center,
Zwirki i Wigury 101, 02-089 Warszawa, Poland
e-mail: ebulska@chem.uw.edu.pl

Increased attention is focus on the investigatiochemical speciation in various kind
of environmental samples. The mechanisms of biesfoamation and translocation
of selected species in e.g. soil, sediments, aniaml plants tissues were evaluated
on the basis of the analytical results towards iolstig complementary information
of the biological and chemical characterizationhaf investigated objects.

Total content of elements of interest was deterthibg inductively coupled plasma
mass spectrometry (ICP MS). High-performance ligamtomatography (HPLC), coupled
to ICP MS, was used for the evaluation of chemgméciation for the compounds being
identified by the know standards. In the case d&homwn species the Orbitrap was validated
and apply for the structural analysis of the extdccompounds. Moreover the isotopic
profiles and isotopic ratio was monitored with tree of high-resolution ICP-MS. In this case
species specific isotopic dilution MS procedure waed towards definite measurements
for the certification of the chemical standard. Aubthally, several imaging techniques were
used for the investigation of the spatial distnbutof the element of interest over the tissues
and solids samples. The imagines from confocal kglat microscopy were compared
with the distribution maps obtained by LA ICPMS.

To conclude, in this presentation the advantagemlusnulti-technique approach
towards obtain complementary information about el environmental samples will be
highlighted and exemplified.

Acknowledgements: This work was financial suppoftedh National Centre of Science
(NCN, Poland), for the project 2012/05/B/ST4/0124 @ratefully acknowledged. The study
was carried out at the Biological and Chemical Resh Centre, University of Warsaw,
established within the project co-financed by Ewap Union from the European Regional
Development Fund under the Operational Programnmevative Economy, 2007 - 2013.
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Analysis of High Purity Advanced Materials: the Present-Day Importance
of Wet-Chemical and Direct Solid Sampling Spectronteic Methods

Viliam Krivan

Faculty of Natural Sciences, University of Uim, Be&9 Ulm, Germany,
e-mail: viliam.krivan@uni-ulm.de

Most modern technologies are based on the usegbfdnd ultrahigh purity materials
meeting specified purity requirements between 5M &N. For the challenging purity
specifications at such extremely low concentratidngh performance analytical methods are
needed providing required accuracies and LODs dovli® pg/g level. Meanwhile, a number
of spectrometric techniques based on various palygdnciples have become available
for routine trace and ultra trace analysis of maker The most of them can be used
in connection with both the liquid sampling invalgi sample decomposition and often also
analyte/matrix separation, and the direct soliddarg.

The applicability of atomic, mass and X-ray spettetric methods based on liquid
sampling of sample digests is, mainly due to th&amination risk, seriously limited, and is
decreasing with increasing material purity gradeev@&itheless, working under cleanest
conditions and meticulous optimization of the ahehl procedure, in favourable cases
for wich examples will be given, LODs at the sugignlevel can be achieved under routine
conditions. However, for the analysis of the mayoof ultrapure materials, the application
of wet-chemical spectrometric methods is seriolighjted or not possible at all. Therefore,
direct solid sampling graphite furnace atomic apgson spectrometry (SoS-GF AAS), solid
sampling electrothermal vaporization inductivelyupted plasma optical emission or mass
spectrometry (SoS-ETV-OES/MS) and direct curremgthhiesolution glow discharge mass
spectrometry (GDMS) have gained great importance.

During the last two decades, considerable progréss been achieved
in the development of direct S0S-GF AAS and SoS-HETV methods for ultratrace analysis
of advanced materials. In the determination of a&imall analytes in a broad range
of materials by these methods, good accuracies baea obtained by using calibration
curves measured with aqueous standard solutionsgé@antification. Owing to nearly
complete freedom of blank and application of sampdesses up to several 10 mg per analysis
cycle, for most analytes, LODs at the lower 10 pafgge can be achieved. All these methods
require the development of a matrix-specific praredfor each material. In some cases,
a complete analyte release can be achieved onliging an adequate modification.

Of all currently available techniques for ultradeaanalysis of conductive materials,
GDMS is the most powerful and the most universa. dnprovides the highest simultaneity,
matrix universality, exeptionally large dynamic ganand LODs at lower ng/g and sub-ng/g
levels. For analysis of h.p. non-conductive maleriseveral sample preparation techniques
have been developed being capable of renderingdaraples that are conductive. However,
the sample preparation leads to significant redactif the performance, especially to higher
LODs.

The feasibilities, potentials and limitations oetloutine methods will be discussed
and their performance demonstrated by using selestamples.
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Solid sampling electrothermal vaporization (ET\luictively coupled plasma optical
emission spectroscopy (ICP-OES) is an analyticahote providing simple and rapid multi-
elemental analysis of major, minor and trace eléamenthout the need for pre-treatment
(such as mineralization) of solid or liquid sampl@ferefore, by comparison with more
common ICP-OES combined with a solution nebulizgtithe risk of contamination
of analysed samples is reduced. Furthermore, thectiten limits and the sample quantity
needed for analysis by means of ETV-ICP-OES deerassa result of the almost complete
transport of the sample aerosol into the ICP tor@he connection of ETV unit
to simultaneous ICP-OES instrument capable of raéidsient signal processing allows us
the fast direct analysis of numerous samples. €hbnique enabled the combined, matrix-
matched or matrix-free calibration with home-madeertified solid and agueous standards.
Hence, ETV-ICP-OES is a powerful analytical methémt environmental, forensic,
biomedical and/or clinical applications where onlgry small amounts of material (a few
milligrams or less) are available for sampling.dar IOCB analytical service laboratory,
the methodologies were developed for the follovshglies:

1/ Only boron or together boron and cobalt contevese directly estimated in fresh frozen
mice tissues (serum, brain and liver) for trackihg carboran-based candidate-drugs time
dependent concentration and for their pharmacaokiestluation.

2/ The amounts of heavy metals and other elemarttsei collected insect samples from both
polluted postindustrial and healthy areas werergeted. Based on the use of also atypical,
less sensitive lines, the simultaneous analysisnatro- and trace-elements is possible.
44 separated analytical lines for totally 18 eletadAg, Al, As, Ba, Ca, Cd, Co, Cr, Cu, Fe,
Hg, Mn, Ni, Pb, Se, Sr, V a Zn) were simultaneousipnitored, calibrated and used
for measurement of about 1-mg dried and groundsecirsample aliquots.

3/ A method for determination of biologically impant major (Ca, K, Mg, P, S) and minor
elements (Ba, Co, Cu, Fe, Mn, Na, Se, Sr, Zn) amtsl from selenised and untreated fields
was developed.

4/ The method was used for metal impurities deteation in derived graphene material
and for controlled purification of defined amounfghis special substance.

The LODs” in all developed applications ranged froff01 mg/kg for trace metals
(e.g. Co) to 304 mg/kg for K in dry plant mater{aheasured concentration values in %
range). The typical RSD values were less than 1@efending on material homogeneity
(usually under 5 %) and the recovery obtained biifieel material analysis was in the range
82 — 115 %.
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In recent years, cloud point extraction (CPE) hascome widely utilized
for separation/preconcentration of (ultra)tracemaets. CPE uses the property of nonionic
and zwitterionic surfactants in aqueous solutiamscrieate micelles and to become turbid
when heated to particular temperature, so-calledudcl point temperature. Above
this temperature, the micellar solution separatés two phases: a surfactant-rich phase
of a small volume, and a diluted aqueous phasevé&iimnal CPE needs to be heated
in water bath to realize cloud point phenomenome (Sg.1). This CPE procedure has many
steps, which makes it quite time- and labor-consgmiRecently, researchers constantly
looking for ways to improve conventional CPE in@rdo shorten procedure time and reduce
steps needed or to improve selectivity. On the rotiend, longer procedures such as
the conventional CPE have been proposed to overt@mmbkles with organic solvents (which
are used for the dissolution of the surfactant-gittase). In this contribution, theoretical
principles and practical designs of conventionaEGHKIlI be explained together with new
approaches to the CPE procedures such as displat&rR&, rapidly synergistic CPE, dual
CPE, ultrasound-assisted CPE, microwave-assisté&f] @il flow-based CPH]. Examples
from the literature to illustrate the use of thesdractions for separation/preconcentration
of (ultra)trace elements before their spectrometeiermination will be also presented.

hydrophabic monomeric  micelle with hydrophobic SRP = Surfactant Rich Phase
mphiphile

complex entrapped in the
hydrophobic micellar core

complex of metal

Fig. 1. Schematic representation of a conventional claidtxtraction.
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Plasma devices based on dielectric barrier diselsa(fBD) can be used in many
applications in analytical spectrometry includirtgraizers of volatile compounds in atomic
absorption (AAS) and fluorescence (AFS) spectroyefhe fundamental drawback of all
the present DBD works dealing with DBD atomizersvolatile compounds is that they
include only optimization of the basic DBD paramstdollowed by analytical figures
of merit quantified for the DBD atomizers only. Kedr comparison to any reference atomizer
employing the same detector is presented, nor eselts of interference studies reported.
No effort is made to quantify atomization efficignen DBD and atomization processes
in the DBD plasma are not understood. As a consemjeit is difficult to judge
the applicability of the methods reported with sadimited amount of information.

Atomization of five hydride forming elements hassbeanvestigated in detail using
the same hydride generator, DBD atomizer and AA®atier making thus the results fully
comparable. Moreover, the performance of the n@®D atomizer was compared to that
of a routine externally heated quartz tube atomigfA). The effects of DBD power,
discharge gas nature and its flow rate as well edifination of inner surface on analyte
response in AAS were investigated for Bi, Sb, S8aAd Pb. Analytical figures of merit have
been subsequently studied in the DBD atomizer fbinaividual elements followed by
comparison of the results with those reached in QArWyon was found as the best discharge
gas. A significant increase in sensitivity was aled for Bi and Pb in a DBD atomizer
with its inner surface treated by a silanizatiorergg(dimethlydichlosilane - DMDCS).
Optimum atomization conditions for individual elem® will be presented and detection
limits reached in DBD and QTA atomizers under optimatomization conditions will be
compared. The results reached demonstrate thatetieetion limits between DBD and QTA
atomizers are comparable (As, Se, Sb), whereasewdd® (by a factor of 2-5) is reached
for Pb and Bi in DBD, respectively. The interferenstudies indicate the resistance
of the DBD towards interferences of other hydriderfing elements is comparable or slightly
better than in QTA. As a consequence, DBD atomizem to be promising alternative
to QTA.

Mechanism of hydride atomization in the DBD was lexgd by a number
of spectrometric techniques. The role of hydrogadicals during atomization in a DBD
plasma will be discussed and atomization efficien€yndividual analyte hydrides will be
assessed. Possibility of situ preconcentration of hydrides in DBD will be pretseh

Acknowledgements: This work was supported by tleerC3cience Foundation (project No.
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Ambient levels of iodine in Europe range within®:00.1 mg/kg dry mass, but items
of suspiciously high iodine content (e.g. some @ldaave to be controlled by food control
for reasons of toxicity. The ICP-MS, which is th&eual equipment for ambient iodine levels,
has a strong memory in case of high iodine leublss a preliminary screening by ICP-OES
seems useful. The emission line at 178 nm is radyrsensitive (DL about 0.1 pg/ml), and is
largely overlapped by a neighbouring P-line. Beeaunsbiological materials, always much
more P than | has to be expected, a separationssexamdatory. After digestion with KC}O
HNOs-H,0, all iodine is present as non-volatile iodateand solution. The test solution was
put to a centrifugation tube, Al-sulfate or Fe-c¢ide added, and phosphate co-precipitated
with Al- or Fe-hydroxide by addition of ammonia. dtkaline solution, iodate is not adsorbed
at the precipitates, which can be removed by degation. The solution can be transferred
to another test tube to be measured by ICP-OESchwBhows significant reduction
of the P-peak, ready for correction calculation@nditions of precipitation, and tests
with real samples, will be given.
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Risk assessment of potentially toxic element (P@@&)tamination in environmental
systems can be estimated by fractionation with eetgl extraction procedures based
on modeling the environmental mobilization pathwd$$ In Europe mostly the BCR
(Community Bureau of Refernce) procedure is appligdich was issued in 1993
and modified in 2001. This is only the fractionatiprocedure to which certified reference
material (BCR 601 and 701) was issued for fractioneof six PTE (Cd, Cr, Cu, Ni, Pb, Zn)
in aqutic sediments [2]. For fractionation of PT&ntent of soils and sediment CRM is not
available. The BCR batch leaching methodology ry Va&bour and time consuming and does
not keep the PTE-species intact and due to the rmopeyations and application of several
extractant reagents there is a significant riskabbratory-contamination and matrix effects
during the extractions and spectrochemical elerdetgction. In the lecture a summary will
be given of a forty years research cooperation &éetwTU Kosice and Szent Istvan
University in the field of improvement of PTE ansily in solid environmental samples
(gravitation dust, soils, aquatic sediment, biof)m Started from solid sample
spectrochemical methods the sequential extractioathmdologies were developed.
The important results of these developments: (19elacation of BCR methodology
by sonication; (2) elaboration of continuous flow xtraction methodology
and (3) the optimalization of ICP-OES multieleméntalibration for different extraction
matrices will be discussed.
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Mdossbauer spectrometry (MS) is particulary suitedhhique for characterization
of steel materials and for determination of irormpmunds in these materials. MS can
determine arrangement of iron lattice (fcc — faeatered cubic, bcc — body-centered cubic)
as well as iron oxidation state. Element charazaéion was performed by neutron activation
analysis (NAA) and X-ray fluorescence (XRF).

In this work, we focus on characterization of LCROGBtainless steel by back-
scattering Mossbauer spectrometry. This geomets/wsad due to high thickness of samples
(0.5 mm). We investigated the effect of thermahtmgents and surface treatment. Our disc-
shaped samples were cut off from three originakradath different thermal history: non-
hardened, hardened and hardened with subsequeitt gapnching. Each sample was
polished from one side to see the different properof polished and “as cut” sides.
By paramteres of the Mdssbauer spectra taken fiatimdides of the investigated samples we
were able to identify variations in the microsturetimposed by different thermal and surface
treatments.
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Mdssbauer spectrometry is a very sensitive tecleniged for study of iron electronic
and magnetic structures in various materials. Tlisdauer parameters such as isomer shift
(1S), quadrupole splitting@S, magnetic hyperfine fieldB;), linewidth ¢") provide valuable
information about the state and local environmenthe *>‘Fe resonant nuclei. Application
of MdOssbauer spectrometry to the study of iron &g biological molecules was very
useful in understanding the structure-functiontreteship [1-4].

In this contribution, properties of iron in variogsamples of biological tissues were
analyzed from the point of view of their magnetiogerties and structural positions. In doing
so, >’Fe Mdssbauer spectrometry in transmission modeappted. Absorption Mossbauer
spectra have been measured directly on lyophilizsties of human brain, human and horse
spleen. Mdossbauer measurements were performed @h reemperature (~300 K)
and at the temperature of 4.2 K using liquid helibath cryostat. Each spectrum obtained
at room temperature exhibits doublet-like featurdsch indicate a presence of very small
non-magnetic particles. Low-temperature Mossbapectsa are superpositions of sextets
and one doublet. Spectral parameters of the sbkxéeicomponents are similar to those
for hematite, ferrihydrite or possibly magnetite.
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Metallic glasses (MGs) are typical representatiokedisordered alloys. They exhibit
amorphous structure that is lacking any long-randeio Because of this and taking also
into consideration their unique soft magnetic propse that are governed by appropriate
chemical composition MGs are suitable candidatesniagnetic shielding, transformer cores,
sensors, etc. Because the beneficial soft magmpetiperties of MGs are closely related
to their structural arrangement it is inevitableutaderstand fully the ways how and under
what conditions the originally amorphous materiadlergoes structural transformation which
could eventually lead to their partial crystallipat It is noteworthy that formation
of crystallites might severely deteriorate the dEbsimagnetic parameters. That is why this
process is studied to fine details by employingrtia treatment upon the MGs.

It is possible to follow the formation of crystali phases by several analytical
techniques comprising X-ray diffraction, differaitiscanning calorimetry, transmission
electron microscopy or via magnetic measurememntgy few of them (e.g., DSC or magnetic
measurements) however, provide a ditacsitu investigation in real time. And even if such
experiments are performed we do not have unambgundormation on the type of the newly
formed crystalline phases.

The above mentioned drawback is overcome by theofisgynchrotron radiation
featuring extremely high brilliance. Because ofighhphoton flux the time needed for data
acquisition is short enough to ensure sufficienatistics. Consequently, structural
transformation from amorphous into crystalline stawe can be followed in real time during
continuous increase of the measuring temperature.this presentation, evolution
of crystallization in selected MGs will be demoaséd using a method of nuclear forward
scattering éNFS) of synchrotron radiation [1-3].iSimethod scans the local surroundings
of resonanf’Fe nuclei in time domain. Along with descriptionstfuctural arrangement also
information on magnetic states of the investigatederial is available. The presented results
will be complemented by findings froniFe Méssbauer spectrometry which uses the same
principles as NFS but works in energy domain.
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Neutron activation analysis (NAA) is a radioanalgtimethod that makes it possible
to study chemical compositions of unknown sampfésr @radiation in a neutron field [1].
Together with the nuclear gamma-ray spectroscomhnigue [2], it is widely used
at the research nuclear reactors and accelerat@ndfast neutron sources. The neutron
activation method is often utilized as a primarght@ique for neutron field spectrometry
and neutron beam monitoring at nuclear facilitiésthe VR-1 training reactor of the Czech
Technical University in Prague [3], the NAA with rmgema-ray spectrometry is also
successfully employed to study historical coinsteustes, and dietary supplements.

Within this work, the qualitative method of NAA was useor finvestigation
of the composition of steels. Several kinds of Isteeere irradiated in the vertical channel
of the VR-1 training reactor with a thermal neutftux up to 18 n/cnfs. For comparison,
the selected samples were also irradiated in argredield from the accelerator-driven fast
neutron source NG-2 (thick beryllium target) of tdeclear Physics Institute of the CAS [4]
with a neutron flux of 18 n/cnfs (the integral neutron fluence of'¥®/cnt at the sample
position). After irradiation at the reactor and tmen generator, the induced radioactivity
of the steel samples was repeatedly measured byratald semiconductor HPGe detectors.
The observed gamma-lines were identified on theskagheir energies, intensities, and half-
life periods. In total, up to 25 reactions produgtse observed in gamma-ray spectra.

The irradiation experiments performed at the VRalning reactor and using the NG-
2 fast neutron generator will be described, and db&ined results will be discussed
in details.
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lonic liquids are a promising alternative to thereatly used cellulose solvents — they
are more environmentally friendly but still costly. ionic liquids, water is often present as
an impurity; when more water is added, it can aca &o-solvent or as an anti-solvent during
the dissolution process. The work, that will beserged, attempts to relate molecular-level
events (such as change in ionic liquid conformatéomd in cation—anion and ion—water
interactions) to the changes in macroscopic behawio 1-butyl-3-methylimidazolium
chloride (bmimCl) upon addition of water.

We have kept neat bmimCl and bmimCl/water mixtiaethe temperature of —25 °C
for prolonged periods of time and then investigatee process of bmimCl crystallization
by Raman and infrared spectroscopy and WAXS. Neami€l| crystallized in a monoclinic
lattice denoted as MO. In samples with water cotratons 0.4 and 2.9 wt %, a metastable
monoclinic form, denoted as M, was detected. Theastable form later converted into
the monoclinic form MO (0.4 wt % of water) or inem orthorhombic form O (2.9 wt %
of water). The liquid—solid and the solid—solid ns@ions in the two mixtures were
accompanied by a phase separation into a wateplieBe and a phase enriched in bmimCI.
The hydrodynamic phenomena during the phase sepaatated local stresses on the newly
formed crystallites of bmimCl, which led to formati of the metastable crystal form M.
Raman spectroscopy showed that the conformatidimeotbutyl group in the bmim cation was
gauche—-anti for the crystal form MO and anti-antir fthe orthorhombic form O.
The differences in the conformation and crystaim®radopted in mixtures with different
content of water were ascribed to the effect ofil@p forces and Hsonding
on the liquid—solid and solid—solid transitionsfrared spectroscopy in combination with
guantum chemical calculations confirmed changeakerstrength of hydrogen bonds between
chloride anion, bmim cation, and water.
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We report chiroptical properties of the novel amntirobial peptide (AMP) lasiocepsin
(LAS, 27As) containing two disulfide bridges [1]danf its three analogs designed to study
the influence of heterodetic disulfide-closed ringibe set of peptides included the natural
LAS (H-Gly-Leu-Pro-Arg-Lys-lle-Leu-Cys-Ala-lle-Ald-ys-Lys-Lys-Gly-Lys-Cys-Lys-Gly-
Pro-Leu-Lys-Leu-Val-Cys-Lys-Cys-OH), two analogs tlwijust one disulfide bridge
and the remaining two cysteines replaced by alarésglues (Las[Cys17-Cys27, Ala8,25] —
LAS 2; Las[Cys8-Cys25, Alal7,27] — LAS 3), and r@elr analog having all four cysteines
replaced by alanines (Las[Ala8,17,25,27] — LAS 48AS 2 retains reduced activities against
common pathogens while LAS 3 and LAS 4A are inactjt]. The effect of changing
the disulfide bridge pattern on secondary structigrenvestigated by electronic circular
dichroism (ECD) and vibrational optical activity @A) including Raman optical activity
(ROA) and vibrational circular dichroism (VCD). Ambination of these techniques helps us
to clarify the role of disulfide bridges in stakdtion of LAS’s conformation. ECD indicates
similar conformation of the disulfide bridge foradogs containing one disulfide (LAS 2, LAS
3), while ROA enables us to determine sense oflfdisutorsion, even in the more
complicated case of natural LAS containing two Hide groups. The experimental mainly
ROA results were compared to theoretical specepkddences which were based on known
NMR structure of natural lasiocepsin [2].
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SERS spectroscopy of molecules on plasmonic metabsiructured surfaces is
currently a well established spectroanalytical §d$! By contrast, the ability of single layer
graphene (SLG) to enhance Raman spectra of someatcomolecules (denoted as GERS)
has been only recently explored and reviewed [@jtHermore, the ability of SLG to enhance
SERS of an aromatic molecule by factors of 3 — @ haen reported as well [3].
In this contribution, we report enhanced Ramantspaef Ag-ethanethiolate species and SLG
obtained from the glass/SLG/AgNPs-ethanethiolaia fiybrid systems at 445, 532, 633
and 780 nm excitations, and their comparison tedhaf the appropriate reference systems.
The 2-dimensional (2D) AgNPs-ethanethiol films wemepared according to [4]. Raman
spectra obtained from glass/AgNPs-ethanethiol fhiybrids provide evidence for Ag-
ethanethiolate surface species formation and itelida pronounced SERS enhancement.
Excitation wavelength dependence of Raman spetig-@thanethiolate species and of SLG
obtained from the glass/SLG/AgNPs-ethanethiol sampl the straightforward geometry (i.e.
with the AgNPs-ethanethiolate film on the top) hasealed that at 633 and 532 nm
excitations, the 2D mode of SLG experiences SER&amrement by factors 6 and 4,
respectively. Interestingly, the Raman modes ofAgeethanethiolate species experience an
additional, SLG induced enhancement of their SER&rbaverage factor of 4 at both these
wavelengths, although the species does not ftiffél conditions for GERS [2]. By contrast,
the inverse geometry (ie. SLG on top) measurematise same sample revealed vanishing
of the additional enhancement of SERS of Ag-ethaakte, together with the increase of the
SERS enhancement of 2D mode of SLG to the factd8adt 633 nm excitation. The reason
of this rather complex interplay between SERS &edgraphene-induced enhancement can be
tentatively attributed to the amplified photoresperof SLG [5] (hamely the reflectance)
induced by the optical near field formed by theoresice excitation of surface plasmons
in the 2D Ag NP assembly. This explanation is sufgabby the reference experiment in
which an average additional enhancement of Ag-etidoiate SERS by a factor of 40 has
been achieved by depositon of the AgNPs-ethandilmobn a strongly reflecting Al mirror.

References

[1] M. Prochazka: Surface-Enhanced Raman Spectpgs&pringer I. P. Switzerland, 2016.
[2] S. Huang et al.: Nano Lett. 15, 2892-2901,201

[3] Q.Hao et al.: J. Phys. Chem. 116, 7249-7254220

[4] M. Michl et al.: Vibr. Spectr. 19, 239-242, 199

[5] Y.Liu et al.: Nature Commun. 2:579, 1-7, 2011.

Acknowledgements: Financial support by 363515 (GAU%-01953S (GACR) TE01020118
(TACR), and POLYMAT LO1507 (MSMT, NPU 1) grantgregefully acknowledged.

45



XXI ' SCSC- 201¢ OL13 OrLectures

Synthesis and Analytical Applications of CdTe-QD’dNanopatrticles
AlZbésta Jebavi LenkaRez&ové&, Premysl Lubat? Karel Novotny?

"Masaryk University, Faculty of Sciences, Departm&r€hemistry, Kotl&ska 2,
611 37 Brno, Czech Republic, e-mail: lubal@chemninoz
“Masaryk University, Central European Institute etfinology (CEITEC), Kamenice 5,
625 00 Brno, Czech Republic

The recent nanotechnological methods enable themddg and characterization
of well-defined objects in nanometer scale. The ntu@a-dot (QD) colloid particles
of diameter 1-10 nm are usually low-soluble CdTenpounds and their solubility is
increased by surface covering of thiol containilmgnpounds €.g. mercaptopropionic acid)
and also by increase of solution pH which leadslissociation of functional carboxylate
and/or protonated amine groups. Their exceptiohgsigo-chemical and optical properties as
well as higher photostability compared to orgatuofophores can be used for development
of new analytical methods for the detection andemeination of ions and molecules
important in biology and medicine. QD-based nanbglas exhibit broad excitation
and narrow emission band where their position dépem their kind, morphology and size
and thus the maximum of emission band can be thpexynthetic process.

This contribution deals with synthesis and charaagon of various QD-CdTe
nanoparticles covered by thiol containing compoun@sy. mercaptopropionic acid,
dimercaptosuccinic acid, glutathione, cysteine, etgapto-ethanesulfonic acidktc).
The physico-chemical processes of nanoparticlggesence of Cu(ll) and Pb(ll) ions were
studied and some of them were employed for theityinal determination by means of laser-
induced luminescence spectroscopy. The analytrogleplure was optimized for experimental
conditions €.g. pH, concentration of nanoparticles and analyte) treh it was utilized
for determination of both metal ions in water sagsplThe proposed simple and fast method
can be employed for environmental analysis.
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The stratified structure of glass weathered surfeze studied by Raman spectra depth
profiling [1]. The series of Raman spectra of weatld barium crystal glass surface were
recorded with different focusing depth level rampinom surface level to 5-7 um. After
the baseline subtraction and thermal correction thenber of independent spectral
components was determined by the Principal CompoaAralysis (PCA). Then the spectra
of pure components (so called loadings) and tle#tive abundances (so called scores) were
determined as a function of focusing depth by thdtiwariate curve resolution method
(MCR) [2-4]. The proposed treatment allows the gtwd corrosion/weathering products
with very small dimensions (small lateral dimensicend small thickness) not allowing
recording of pure individual Raman spectra.
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Soil is a very complex medium consisting of sevecahstituents that affect
the spectral reflectance of soil. Based on the atednand physical composition, different
soils have specific absorption of reflection atfetiént wavelength$l1]. Soil is a highly
complex and variable material, consisting of adglhase comprised of inorganic rock
particles and organic materials, a soil solutiontaming dissolved solutes and a gas phase
[2]. It can range from a mineral soil with almost mgamic matter present to an entirely
organic soil or peat. Soil constituents affect thpectral reflectance of soil; based
on the chemical and physical composition, differestils have specific absorption
of reflection at different wavelengti$]. Even some soil properties, such as moisture ngnte
soil organic mater content, particle size and safaonditions, have been found to affect
the spectral reflectance of soils, but general ieins are usually not possible to concly@g
The previously mentioned properties belong to thexsiewater repellency is closely related
to. Fourier transform infrared (FT-IR) spectroscapya method with a lot of advantages.
It allows characterization of very small samplesnatterial, requires relatively simple sample
preparation, it is non-destructive, rapid, low ¢@std can be performed in laboratory as well
as in field conditions. It provides detailed quatite and quantitative chemical information
about both the organic and inorganic components sample. This is highly advantageous
for soil because it means that from a single IRcBpel, aspects of the mineralogy
and the nature of the soil organic matter presantlbe determinef]. Besides being widely
used for soil quality assessment (i.a. for evatumatof hydrophobic/hydrophilic organic
components in soil), FT-IR is also involved in seilvironmental monitoring and in forensic
examination of soil evidence.
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Mass spectrometry is an advanced analytical metbhggo for determination
of the concentration of elements in samples withouws matrices and low detection limits.
Typical applications for this instrument: deterntioa of trace element in water, food,
pharmaceutical and biological materials, deternmadf species toxic elements and isotopes
identification.

This work describes preparation and validationhef inethod for determination of As,
Be, Cd, Co, Cr, Cu, Mn, Ni, Pb, Sb, Se, Sn, Te,VWlland Zn in samples of emissions
from stationary sources of air pollution [1, 2]. efeample is withdrawn isokinetically
from the source. Particulate emissions are coliectiehe probe on a heated filter. Gaseous
emissions are then collected in an aqueous-acidiagtien of hydrogen peroxide [3].
The recovered samples are digested with acids dnigdl before analyses. The absorption
solutions are directly analyzed by inductively clegpargon plasma — mass spectrometer
Agilent 7900 ICP-MS. The sample which contains mtiran 100 pg /I of the analyte is
diluted to that level, or below, for the final aysik [2, 3]. Instrument uses octopole reaction
system (ORS) which eliminates almost all molecufderferences. He collision mode is
the standard operating mode for the ORS. Collisgffects are the major factor
for interferences removal [1]. Method validationsygerformed using commercially available
reference materials. Accuracy, precision and lohidetection analyzed elements are satisfied
the requirements of Decree no. 410/2012 Coll. aeng®d Ministry of Environment
of the Slovak Republic, which implements certaiovisions of the Clean Air Act.
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Collision-reaction cells are accepted as the prefemeans for removing of spectral
interferences in quadrupole ICP-MS [1, 2]. Howevenly the octopole cell of the'™3
generation (ORC) allows its use by single-set arpamtal conditions for many selected
analytes across diverse range of sample matrices.

In this work is presented optimization of ORC expental conditions, for different
concentrations of tested isotopes, in real and insstaple matrices, using the inert collision
cell gas (He), and operating in the mode of kinetiergy discrimination. Influence of He
flow-rate on the background-equivalent concentra(BEC) of isotopes in the mass range
from 7 to 208u has been studied.

Multi-element analysis of creek-, seepage- and atite waters from Slovakia was
realized, research-interesting elements were deted(Li, Na, Mg, Al, K, Ca, Cr, Mn, Fe,
Co, Ni, Cu, Zn, As, Se, Sr, Mo, Cd, Sh, Ba, Pb) hadic validation characteristics were
estimated. The optimal operating conditions of OR@ith chosen He flow-rate
of 4.3 mL min', ensured the reduction of majority polyatomic iocasused no reactive loss
of analyte signal, and meant also improvement cC Bi&ad the next validation and calibration
parameters.

Accuracy was evaluated by recoveries of the SRMlyaaa (98-103 %)
and by comparison with the reference method arslgtomic absorption spectrometry (98-
104 %). Precision, evaluated by repeatability veayed from 0.03 to 10 %.

The used external analytical calibrations were dineand chosen working ranges were
0-5 mg L*for Li, Na, Mg, K, Ca, and 0-10Qg L™ for the others studied elements. Limits
of detection (3-criterion) have varied from 0.24 ng'L(for cadmium) to 0.062:g L™
(for selenium), in the calibration range 0-1G9L™.
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The simultaneous utilization of analytical techr@qu Laser-Induced Breakdown
Spectroscopy (LIBS) and X-Ray Computed micro-Torapdy (LCT), proved to be powerful
in visualizing the sample structure together witlermical mapping. The relative simplicity
of the LIBS and uCT techniques makes their synergy attractive for a large variety
of applications. Their capability to provide 3D higesolution mapping was verified
for the use in i) clinical research and ii) geology

Firstly we demonstrated the 3D visualization caljias in the analysis of soft tissues.
Special emphasis was given to provide the disiobubf Gd nanoparticles administered
in murine organs. Thus, this combination enablas\a&l analytical approach how to quickly
visualize and recognize different elements in §sflues and can in turn induce a significant
breakthrough in clinical research. In the secongdlieation, the simultaneous application
of LIBS and uCT was tested for 3D visualization Rif distribution in selected mineral.
In both applications, the resulting uCT scans atBiSLchemical maps were successfully
combined to prepare 3D chemical map of the sanogiether with its structure.
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The aim of this work is geochemical evaluation cdnsfer and phytotoxicity
of mercury bioavailable species from contaminated m selected plant species, study
of mercury phytoavailability in these soils usindiemical and biological separation
techniques and study of mercury biotransformatigrtiiosen microscopic filamentous fungi
species. Study of mercury biogeochemistry in sailant system contaminated with water-
soluble mercury under laboratory conditions (uf36 mg.kg" Hg) showed, that despite high
mercury sorption capacity of this soil{§ = 13.2 mg.g Hg), the absence of the mercury
ageing process in the soil resulted in extreme umgréranslocation and accumulation
in barley shootsHordeum vulgard..) (up to 195 mg.kg§ Hg). Mercury phytotoxicity effects
in barley biomass were also observed. On the dihed, laboratory and field cultivation
of barley in the aged soils and analysis of seteetdd and culture plants from mercury-
contaminated area (up to 30.9 mg'kgshowed low mercury bioavailability in such
environment (barley shoot mercury accumulation amyto 0.07 mg.kg Hg), where mercury
exists predominantly in stable form. Study of seldcchemical and biological separation
techniques suitability for soil mercury phytoavall fraction content evaluation in aged
mercury-contaminated soils indicated us extractiomsth microbial metabolites
of microscopic filamentous fungi, especialpternaria alternataand Cladosporiumsp.,
synthetic rainwater and diffusive gradient in thilms technique appropriate for this purpose.
Laboratory cultivation of various microscopic filamtous fungi isolates from both aged
mercury-contaminated and non-contaminated soils cofture medium contaminated
with water-soluble mercury showed us the dominané rof biovolatilization processes
in mercury resistance strategy of microfungspergillus nigerand some ofCladosporium
cladosporioidesisolates volatilized almost 80 % of total mercumyculture medium also
at highest initial mercury concentration (32.7 mjp.High rate of biovolatilization in mercury
resistance strategy of microfungi isolates, esjlgdiaose ofA. nigerandC. cladosporioides
indicates the potential of these fungi utilizatiarremediation techniques.
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Laser ablation-inductively coupled plasma-mass tspeetry (LA-ICP-MS) has
become a powerful technique of trace element mmatyais, as it offers high sensitivity, low
limits of detection, multielemental capability, higpatial resolution and minimal sample
preparation. These features represent invaluableitsndor determining elemental
distributions and contents of selected element$ossil skeletal remains. Fossil skeletal
tissues, including teeth and bone, provide inforomatabout, for instance, diet,
migration/mobility, physiology, taphonomy, diageisealeo-environmental reconstructions
and paleo-redox conditions. Mineral phase of skélgssues is hydroxyapatite, however,
it could be modifiedsia substitutions by cations and/or anions during elegis. Thespost-
mortemchanges depend on many factors (properties oétsteissue and surrounding natural
conditions).

In dinosaur skeletal remains originating from Molmgohigh total levels of REE
(up to units of %) as well as presence of various mineral phases olegserved. Positive
and/or negative Ce anomaly was found out dependinganalyzed phase. Elemental
association was revealed in particular mineral ebasThe obtained information
about elemental contents, distributions and assong& in analyzed fossils can be used
to determine the level of diagenesis. As a comparamethod, Electron Micro Probe
Analysis (EMPA) was applied to verify LA-ICP-MS 1éts.
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The metal bioavailability and bioaccessibility inveonment are critical to the risk
assessment process. There is, therefore, greaeshtan finding efficient environmental
monitoring methods for their determination. Anatg@li testing of chemical pollutants based
on various separation and leaching procedures geeva simple classification of water, soll
and sediment metal fractions, but these are basedhitrary responses to chemical reagents
and do not provide information on the potential @aoipof pollution on resident organisms.
Therefore, there is a need for a simple procediniehweliably estimates metals accessibility
and predicts the uptake of toxic metals by plamd animals. There is, thus, an ever
increasing interest in using biomonitoring methedeh as analysis of organisms that are
bioaccumulators. However, it is not generally asstinthat different organisms transport
metals by the same mechanisms and the transpaffested by external environmental
conditions. A lack of understanding of the basiggalogical, biochemical, and molecular
mechanisms prevents the correct evaluation of tindimence on metal transport to living
organisms. Therefore, new approaches are stilpgbsanght to obtain a better characterization
of bioaccessible forms of metals and their transporthe living specimen. Ann situ
technique known as Diffusive gradient in thin filmeechnique (DGT) capable
of quantitatively measuring labile metal specieadgueous systems has been developed [1-3].
This technique working on principle of Fick's'law of diffusion is based on a simple tight-
fitting piston designed assembly that accumulatesahions on a selective binding cation-
exchange resin, immobilized in thin layer of hydzbaafter passage through a well-defined
diffusion layer.

The lecture presents some of our results focusedthen relationship between
concentrations of metals measured by DGT and thkivated levels in aquatic moss
(Frontinalis antipyreticd, terrestrial plants Raphanus sativus, Taraxacum officinale)
and fishes Cyprinus carpio L.) Our results demonstrate that DGT predicts mgitdke by
living organisms and can be used as physical satesgfor plant and fish metals uptake.
And so DGT offers the possibility of simple testopedure for metal bioavailability
assessment.
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lodine is an essential micronutrient for most liyibeing including humans. In spite
of various efforts through various iodine deficigrisorders elimination programs such as
salt iodization, iodine deficiency disorders ghéirsist [1]. Sub-clinical deficiencies of iodine
often have endemic character and are charactetasticcertain area where iodine is deficient
or inaccessible in the geochemical environmente@afly in soil or drinking water or food
[2, 3]. Therefore iodine distribution in content goils, plants and other environmental
matrixes is a long term interest of environmentaérnistry, environmental and medical
geochemistry.

Extraction and fractionation of naturally occurrigdine from these matrixes
followed by spectroscopic determination is the mostd method for iodine determination.
Nowadays, iodine determination by inductively caaplmass spectrometry (ICP-MS) is
the most common and reliable method of total iodioetent determination in environmental
samples and foodstuff, although other methods siscliquid or gas chromatography which
besides iodine quantification enable to distingumghvidual iodine species.

The aim of this work is to summarize the most wydesed analytical and sample
preparation methods for iodine determination inigmmental matrixes focused on soil
and plant tissues.
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Manganese and ferric oxides significantly partitgpen redox and sorption reactions
over a wide pH range in soils and sediments. Thezethey are recognized as an important
natural geochemical barrier due to their abilitystavenge various elements and compounds,
including antimony (Sb). Therefore we evaluated galnmanganese and ferric oxides
biodeterioration and its effect on Sb mobility, dwailability, accumulation and volatilization
by common soil fungugspergillus nigerusing atomic absorption spectroscopy, as well as
X-Ray diffraction analysis and Mdssbauer spectrpgc&RD identified manganese oxides as
hausmannite and amorphous characteristics of fewides. After cultivation, hausmannite
was bio-transformed into manganese oxalate (lirgiter while amorphous characteristics
of ferric oxides were not changed. Presence oicfeand manganese oxides significantly
reduced adverse antimony effects on fungal growtis finding is explained by excellent
sorption properties of applied mineral phases ictgtg antimony bioavailability. At initial
growth stages almost 85 % and 94 % of total Sb imasobilized in manganese and ferric
phase, respectively. Biologically induced hausm@nnilissolution and transformation
into lindbergite leached almost 99 % of immobilizadtimony in fungal presence, while
ferric oxides were relatively unaffected by thedus, with adsorbed antimony more resilient
to microbial leaching. Bioleached antimony was kdeé for fungal bioaccumulation
and biovolatilization. The volatilization efficiepaf uptaken antimony ranged from 56 %
to 64 %, except for ferric phase treatment whegritcant decrease in bioavailable antimony
resulted in 34 % volatilization efficiency. Our @iimgs suggest the fungal role in manganese
and ferric oxides transformation and antimony mbhiland we clarify these interactions
at presence of the ubiquitous fundalnigerstrain.
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Characterizing ZnO Nanopatrticles and their Interaction with Humic Acids

Martin Sebesta Martin Urik!, Marek Kolerik?, Peter Mat(§ Gabriela Krato$ova
Ivo Vavrd', Andrej Vojtke®, Eva Majkova

'Comenius University in Bratislava, Faculty of NaiuBciences, Institute of Laboratory
Research on Geomaterials, Mlynska dolina, llkova 6, 842 15 Bratislava, Slovakia,
e-mail: sebestam@fns.uniba.sk, ugeol@fns.uniba.sk
“Slovak University of Agriculture in Nitra, Faculof Agrobiology and Food Resources,
Department of soil science and geology, Trieda Bkt 2, 949 76 Nitra, Slovakia,
e-mail: marek.kolencik@uniag.sk
3Nanotechnology Centre, VSB — Technical Universftpstrava, 17.listopadu 15/2172,
Ostrava, Czech Republic, e-mail: Gabriela.Kratogdvab.cz
“Institute of Electrical Engineering, Slovak AcadenfySciences, Dubravska Cesta 9,
841 03 Bratislava, Slovakia, e-mail: Ivo.Vavra@ saghk
®Institute of Physics, Slovak Academy of Science#hiavska cesta 9, 845 11 Bratislava,
Slovakia, e-mail: andrej.vojtko@savba.sk, eva.magi@savba.sk

Use of engineered nanoparticles is growing in babmmercial products
and technological applications. Their precise ottaréstic is needed in the technically
advanced applications but also for evaluation ddirttpotential hazard when released
to the environment. In this study, sol-gel synthesdi nanoparticles of zinc oxide (nZnO) were
analyzed to find their size and other propertieze &nd crystalline structure was determined
by powder X-ray diffraction (XRD). The size measuents were also taken by inductively
coupled plasma-mass spectrometry (ICP-MS) and laprsog and transmission electron
microscopy (SEM and TEM). During SEM procedure thénO were also analyzed by
energy-dispersive X-ray spectroscopy (EDS). TheOZranoparticles deposited on a resin
were inspected by atomic force microscopy (AFM).-UY¥ spectrophotometry was applied
to observe the sorption of humic acids (HA) ontm@Zand the change of sedimentation
of bare and HA-coated nZnO (Fig. 1). These differspectroscopic and spectrometric
methods provide us with the needed information toaracterize the properties
of nanoparticles relevant for their further study.

Fig. 1 SEM image of nZnO (1); adsorption graph with (2); XRD diffractogram showing
zincite nanocrystal structure (3); AFM image of @&Zaggregate (4)

Acknowledgement: The study was supported by Comesmiversity in Bratislava under
grant UK/139/2016.
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Determination by Flame Atomic Absorption Spectromety
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A combination of switchable solvent and microextiat is presented for extraction
of nickel prior to determination by flame atomic salption spectrometry. Switchable
solvents, also called as green solvents, introduogdJessop et al. [1], are capable
of reversible change of their physical propertgkel, so widely used in different branches
of industry, present some risk for health of peogdlest contaminated food and cigarette
are widely way of exposure of people to nickel.

Reverse change of hydrophilicity of extractant,tiykiperidine, involves effective
extraction without additional solvents. g@as used for preparing of stable amine-water
extraction mixture. The mixture was added in sangaeition, while homogenous solution
was observed. NaOH was used as stimulus for séparaf amine from sample-amine
solution; nickel was collected in amine phase. Aftkase separation, nickel was determined
by FAAS. A linear analytical response was obtaiirethe range 30 — 500g L™ of nickel
with the limit of detection 8.7ug L™ of nickel. Accuracy of the method was tested
by analyzing of two certified reference materialdethod was successfully applied
on determination of nickel in food and cigarettenpées.
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The Leaching of Zn, Pb, and Cu from Polymetallic Oe Using Heterotrophic Bacteria
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The aim of this paper was evaluated effect of leartability of Cu, Zn and Pb
from polymetallic ore gained from HodruSa-Hamreo{@k republic) using heterotrophic
bacteria strainseudomonasRhodococcusand Cupriaviduscompare to filamentous fungi
Aspergillus niger Alternative biohydrometallurgical method (usingiffetent kind
of microorganisms) takes more advantage by the root#Htion with the traditional
the chemical, pyrometallurgical, hydrometallurgicaéchnology due to economic
and environmental point of vie\d,2]. There is some evidence that heterotrophic bacteri
genusPseudomonakached Zn, Pb and Cu more effectively tiRlrodococcusCupriavidus
and comparison with fungal straispregillus nigerstrains. For quantification bioleaching
processes of lead, copper and zinc was used atabsiorption spectroscopy (AAS) also
with morphological and chemical characterisatiopafent material (polymetallic ore) which
was carried out scanning electron microscope (SBRY for mineral (crystallographic)
identification was apply X-ray analysis. Our resbarconfirmed more appropriate
biohydrometallurgical methods using heterotrophactbria genus includingfseudomonas,
RhodococcuandCupriaviduscompare to fungal straidspregillus niger
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The main objective of our research was investigatibAspergillus niges efficiency
in metal leaching of Au, Pb, Cu and Zn from mingings collected from HodruSa-Hamre
gold mine. Mining waste used in this study représerfiraction below 0.1 mm size diameter,
and contained 6.11 mg Aukg403 mg Pb.kg, 126 mg Cu.kg and 6723 mg Zn.kYy Four
different wild A. nigerstrains were used; three isolated from soils cin Sobov, Pezinok
and Slovinky with elevated concentrations of heawgtals, and one strain isolated from
habitat without environmental impact in G#wovo. Accumulation took place under
stationary conditions at 25 °C during 14- and 28-daltivation in Sabouraud broth medium
supplemented with 0.5 or 1 g of mine waste. Aftaltication, the grown mycelia were
isolated, dried and analyzed for total concentratd selected metals after acidic digestion.
For metal determination atomic emission spectrogcafth inductively coupled plasma
(AES-ICP) was used. Works of Huapg], Kapoor[2] and Wang[3] confirmed that pH
Is an important factor for efficient metal extractifrom waste materials. However, at lower
pH values the Hions also occupy sites on fungal biomass wheralnets can be bound
preferentially. Therefore, the fungal accumulatiate decreases with decreasing value of pH.
Thus, Sobov strain showed in most cases the po@ssits because it kept low levels of pH,
mostly below 3. On the other hand, strains from &alvo, Pezinok and Slovinky were able
to keep close to neutral or slightly alkaline pHhisl led to higher metal accumulation
efficiency by these strains, and possibly alsoudek biologically induced precipitation
of studied metal ions. While Ga&kovo strain accumulated up to 127 mb.gf Pb,
the Pezinok strain was the most efficient accuroulaf Cu, Zn and Au with determined
biomass concentrations of 18.2, 385 and 0.2 thgeaspectively.
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Analysis of Stimulants Using Differential Mobility Spectrometry

Martin Pavlaka', Karel Venturd, Kateina Kortankova, Jiii Blah&, Michal Zastra,
Roman MaZ and Petra Bajerova

'University of Pardubice, Faculty of Chemical Teclogy, Department of Analytical
Chemistry, Studentsk& 573, 532 10 Pardubice, CReglublic,
e-mail: st26874@student.upce.cz
’RS DYNAMICS s.r.0., Starochodovska 1359/86, 1496dyRe 4, Czech Republic

Derivatives and analogues of phenethylamines amlincanes belong to the main
group of abused stimulants. This work also givescsp attention to methiopropamine-
structural analogue of methamphetamine (thiophey meplacing benzene ring) which
appears as a drug of abuse since 2011. Stimuléett edf methiopropamine is similar
to methamphetamine [1]. Ecstasy (MDMA) is a typicapresentative of phenethylamines
frequently named as a classical recreational ddygthetic cathinones are structurally related
to cathinone, a compound that is naturally obseriredhe Khat plant [2]. Ethylone
and mephedrone are representatives of synthetlinoaes. The reasons for increasing
interest in range of cathinone derivatives havenket&ributed to the low cost and stimulant
effect similar to amphetamines [3].

This work deals with analysis of ethylone, MDMA, phedrone
and methiopropamine (Figure 1) using differentialitity spectrometry. Dispersion plots
of measured compounds as well as time plots witeréntial mobility spectra were analysed.

O
o] H d
< o
a) b) c) d)

Figure 1 Chemical structure of ethylone a), MDMA b), mepledr c)
and methiopropamine d).
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High Resolution Powder Diffraction (HRPD) BeamliR@2.1 is part of the “Hard X-
ray Diffraction Beamline P02” at PETRA Il (DESY Hdburg, Germany). P02.1 is operated
at a fixed energy of 60 keV. Its design is optindiZer high resolution powder diffraction as
well as the analysis of highly disordered materzadd real-time (time resolved) investigation
of chemical and physical transformations in a \tgreé materials.

X-ray diffraction (XRD) using high-energy photonashproven to be well suited
for describing the structure of highly disordergdtems such as metallic glasses (MG). Time-
resolved in situ XRD experiments may nowadays Wéopeaed at high-brilliance synchrotron
radiation sources for a variety of conditions whietlp to elucidate the structure—property
relations. It has been recently demonstrated ttehigh energy X-ray diffraction represents
very powerful tool to track tiny structural changasthe structure of metallic glasses when
exposed to thermal or mechanical load. The first pathis contribution presents mapping
of strain fields of indented Zr-based BMG using ha&nergy micro-diffraction technique.
Results presented in the second part show howihighse photon beams coupled with fast
X-ray detectors can be used in studying of the tagstallization kinetics. At the end
an overview of the experimental possibilities & B02.1 beamline will be presented.
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CERTIFIED REFERENCE MATERIALS CertiPUR® Merck
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In order to obtain accurate analytical resultsisitessential to calibrate all of the
instruments used for analysis before commencingveder, such calibration work is only
meaningful if reliable reference materials are eyet. With Merck CertiPUR® reference
materials you can have always confidence in youalygical results. All CertiPURr®
reference materials and standards come with a @rapsive Certificate of Analysis (CoA),
where all batch specific parameters and importaspection-relevant data are documented:
used analytical method, uncertainty data, tracelicluding batch number, date of release,
minimum shelf life and the responsible laboratoepdh

With the worldwide globalization, analytical resuliave to become more comparable
and transparent. Quality management especially reference material is gaining
in importance with respect to the accuracy andigi@t of analytical measurements. Using
high sophisticated reference materials leads tadakepeat analysis and safe qualitatively
Ccosts.

Our ICP standards are analyzed using ICP/OES aR6ME methods. The true value
is certified by an accredited calibration laborgtoaccording to ISO/IEC 17025.
For this analysis, a method has been develope@&alement standards. The advantage is
obvious: a high degree of precision; this is rd#ddn the uncertainty data, which can vary,
depending on the chemical nature of the elementeroed. Our ICP single-element
standards are produced according to ISO Guide 3#. MAS standards are normally
determined titrimetrically. Depending on the elemiewolved, the ICP/OES method is also
used[1].

ICP standards are directly traceable to an intemalt standard from NIST.
Traceability to the primary standard is documernitethe CoA with indication of the batch
used. Standards used in AAS are also traceabl&kM ffom NIST. Analysis of content is
generally carried out titrimetrically and is trab&ato the original volumetric standard.
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ICPMS-2030: Peace of Mind for Users and Lab Manager

Johan LeinderdJwe Oppermann, Jan Knoop

Shimadzu Europa GmbH, Albert-Hahn-Stral3e 6-10, P68Duisburg, Germany,
www.shimadzu.eu, e-mail: jle@shimadzu.eu

In March 2016 Shimadzu launched the ICPMS-2030 dtidely Coupled Plasma
Mass Spectrometer; the company’'s first global ICPI&tform. The ICPMS-2030 is
designed for high stability, excellent sensitivitgd low interference. The instrument offers
peace of mind on all levels: The software is usentlly, offers assistant functions to those
with less experience and is backed by a centratwaoé platform for compliancy.
The running costs set a new benchmark with low rargensumption and quality demand,
easy to maintain hardware and Shimadzu’s highlyaped level of service and support.

The new ICPMS-2030 is primarily designed to resptmdhe ICH-Q3D guidelines
for elemental impurities in pharmaceutical produdise ICH-Q3D specifies allowable limits
of daily intake of 24 elements of toxicological cemn, and requires high sensitive and high
precision measurement of such elements. The ICPO8S-Zatisfies these requirements
with ppt level high sensitivity while offering FDR1 CFR Part 11 compliance, automated
analytical method development function. US pharrpaeta indicates limits of elemental
impurities (USP232) and detection technique by M®{USP233), which will be in effect
in January 2018.

Also in the food market many applications can bhentbfor the ICPMS-2030. Focal
point in this market will certainly be the simuleus evaluation of nutritional elements
present in high concentrations (Na, K, Ca, Mg...)cambination with the evaluation of trace
elements and toxic elements in very low concemnati(Pb, Cd, As, Hg, Th, Se...). Looking
at the food market in Europe there is a clear danie by beverage producers; Breweries,
dairy producers, drinking water producers, digiéle and wine makers make up a significant
part of the market.
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Glass samples of barium crystal glass produced®MA&R a.s. Lednické Rovne glass

works were weathered at controlled conditions (6090 % relative humidity) for 2 months.
The morphology of weathered glass surface wasedualy AFM using a tapping modig, 2.
The micro Raman spectroscopy (inVia Reflex RamaRenishaw) was used for study
of corrosion products observed by the optical ngcopy[3]. Raman spectra were recorded
in the range of (200-1500) chby RENISHAW inVia Reflex Raman spectrometer
with the Leica DM2500 microscope. A 532 nm lasethw28.5 mW power was used
as the excitation source for a spot of about 1 nmamelter.
Only the largest pieces of weathering products keabecording of Raman spectra with
sufficient quality. The obtained Raman spectra wesmpared with the spectral database
(S.T. Japan spectral databases). Obtained resultshute to the explanation of weathering
mechanism and will be utilized for protecting tharibm crystal glass products against
weathering.
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The aim of the carried out experiments was to point the use of MW-assisted
decomposition in the evaluation of heavy metals , (@i, Pb and Zn) ecosystem
contamination. These decompositions are from theejy chemistry” point of view classified
as the most effective, as they minimalize not dhly amount of decomposition agents, but
also the time of the decomposition [1, 2]. Theltotmtent determination of the chosen heavy
metals in the solutions after individual decomposg was performed by high resolution-
continuum source flame atomic absorption spectron(etR-CS FAAS) using contrAA 700
spectrometer.

Studied samples of anthropogenic sediments conme $tadge beds Ajka (Hungary)
and Lintich (Slovakia). Samples of natural sedimetdme from Hornad river (Slovakia)
in the area of neighbourhood@hanovce, Nad Jazerom (KoSice) and Ida river. Sesnpl
of biofilms come from Hornad and Ida rivers. Prasoexperiments formed the basis
for the assessment of the most effective decomposifor sediments at 200 °C,
decomposition time 15 minutes, sample amount 0.3angl decomposition mixture
HCI:HNO3z:HF in the ratio of 6:2:2. The most effective misduof agents for the biofilm
decomposition was the combination of HNKO, in the ratio of 7:1 at 200 °C,
decomposition time 15 minutes and sample amoung.0.5

Comparing the measured total contents of given yheastals in the sediments, it is
clear, that they have different physical and chemcharacteristics, which causes their
different sorption propertieszor better explanation of this issue, the comparisf the total
contents of metals in the sediments and biofilnesnfithe one sampling site is also given.
This contribution also presents the applicatiomifferent decomposition mixtures of agents
on sediment Ajka, which unlike other sedimentsdikaline character.
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The opinion on selenium influence on human organisms varied in the course
of the past century. At first, selenium was consdeto be badly toxic up to cancerogenic.
As time went by, it was discovered to have an dsdemle in human organism. In human
organism selenium is a part of many enzyme systemng, glutathione peroxidase,
and as a part of antioxidant defense system itdmagxpressive preventive effect against
cardiovascular and oncogenic diseases. An intagedtct is a relatively narrow range
between concentrations with favorable and toxie&# on the human organism. The toxicity
of selenium doesn’t only depend on its amount Hsb @n its chemical form or species
(oxidation state, organic or inorganic form, evetijuthe occurrence of single isotopes)
and that is why the compounds speciation becomagoistable.

Many laboratories deal with speciation analydisarious elements, one of which is
selenium. Various studies are used in various &oalymethods (typically in an online
ordering e.g. IEC-ICP-AES and HPLC-(UV)-HG-AFS amdf-line HPLC-ETA-AAS)
for the determination of different forms of selemiuHowever, as the most suitable, in terms
of achieving very low detection limits, appears timation HPLC/IC-MS. In this work are
shown the possibilities of this application, retgnteported methods for the analysis
of various forms of selenium compounds in biolobroaterials [1, 2].

Analytical chemists have increasingly realized tlddtermining total contents
of the elements cannot provide the required infdionaabout mobility, bioavailability,
and finally the impact of elements on ecologicastegns or biological organisms. Only
knowledge about the chemical species of the elesmeant lead to understanding of chemical
and biochemical reactions involving these spechass providing information about toxicity
or essentiality. This is why speciation analysis H@ecome an essential tool for risk
assessment of elements in the environment, leddimgore effective diagnosis and therapy,
to understanding the toxicity and the moving ofcéraelements and to better nutrition
and health.
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Cloud point extraction (CPE) is based on the priypef nonionic and zwitterionic
surfactants in aqueous solutions to create micelled become turbid when heated
to particular temperature referred to as cloud fpt@mperature. Above this temperature,
the micellar solution separates into a surfactet-phase (SRP) of a small volume,
and a diluted aqueous phase. In element analysisglating agent is usually added to create
the hydrophobic chelate which can remain in therdylobic core of the micelles in the SRP,
thus being extracted and preconcentrated. The atgpainof the small volume of the SRP is
greatly promoted by placing the extraction tub¢eratentrifugation, in ice bath to increase
the viscosity of the phase. Finally, after removimigresidual aqueous phase, the highly
viscous SRP is diluted by methanolic or ethanadiltitton of mineral acid (mainly HN§).
Such diluted sample is used for measurement.

Proposal of a reliable CPE procedure takes some. titmis traditionally performed
by monitoring the influence of one variable at mdion a given experimental response.
In this type of optimization, so-called univariaiptimization, when the level of a factor is
changed, the levels of other factors of interestlkaapt at constant values. In case of CPE,
where many variables can influence the magnitudehef studied response, numerous
experiments are needed. Recently, in effort to cedoumber of experiments, multivariate
optimization is more frequently applied. It results lower costs of reagents and time
consumption. A large number of chemometric tooighsas two-level fractional designs,
mixture designs, Doehler and Box-Behnken desigihs, @n be used for this purpose.
The simplex method suggests the optimization oioua studied factors without the need
to use more specific mathematical-statistical etxgeras required in response surface
methodology[1]. The main goal of this contribution i® show the use of simplex
optimization in developing a reliable CPE procedum separation/preconcentration
of ultratrace elements before their spectrometiegnination.
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Actual extreme climate conditions in combinationthwiindustrially developed
societies represent degradation factors which feigmtly affect the quality
of the environment and its individual componentstHe case of soil it is mostly about its
contamination with heavy metals, acidification, ssom and desertification. Population
growth, industrial plants, use of natural resour@esural gas, oil), transport, and today's
consumer society annually produces millions of toihwaste that is recycled, incinerated, but
substantial portion is amassed in the controlledl amcontrolled landfills. In terms
of protection of human health, land resources andirenmental quality, uncontrolled
landfills represent a significant risk of soil cantination. This work is focus
on the assessment of the possible contaminatiagrid¢ultural land near by the uncontrolled
landfill in the city Torndia (southern Slovakia). Prerequisite for reliablalgical results is
the proper implementation of all steps of chemmadlysis in accordance with applicable
standards, therefore, adequate attention has lmedrop the sampling planning, correct soll
sampling and subsequent sample processing befeedf #nalysis. Samples were taken
from a fixed point (landfill body), at a distancé D20 m and 20 m from a fixed point,
and in the landfill body from the depth 80 cm to®@0 (assessment of the mobility elements).
Due to seasonal comparison, autumn and spring ssgnphs carried out. For the purposes
of spectral analysis, samples were decomposed usiiogowave energy (Ethos One,
Milestone, Italy) and decomposition mixture reage(@ ml 65 % HN@, 5 ml 37 % HCI
and 1 ml 40 % HF) to ensure the total decomposititvidence of presence of elements was
carried out by ICP-OES method using axially plasorah (Iris AP, Thermo Jarrell Ash,
Germany). Determination of total contents of detagd elements was performed by HR CS
FAAS method (contrAA 700, Analytik Jena, Germany®btained results showed,
that contents of some heavy metals in the soilhis tirea exceed the statutory limits
(Cu 60 mg/kg, Pb 70 mg/kg, Zn 150 mg/kg of dry mass follows: Cu 306.27 mg/kg;
Pb: 423.44 mg/kg; Zn: 193.50 mg/kg of dry mass. uéal of total elements content
in dependence on the distance from the landfillypedowed the highest mobility of Cr
and Ni in the environment, particularly in the sgriseason. The results show that the soll
in the vicinity of the uncontrolled landfill is nauitable for agricultural purposes. For its
re-use would be appropriate to focus attention en recultivation, for example through
the phytoremediation technology.
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Inductively coupled plasma mass spectrometry (ICP-Mith laser ablation sampling
(LA-ICP-MS) is widespread instrumental method, whicas found its place in geology
for microanalysis of geological samples, such asitodng of elemental distribution or
single grain microanalysis. It is complementary moelt to electron microprobe analysis
(EMPA) with advantages being low limits of deteatihundreds ofig kg-1) andum scale
spatial resolution. However, the lack of suitaldéerence materials in an issue hampering
the matrix matching in LA-ICP-MS.

Laser ablation sampling results in stoichiometrisagreement between sample
aerosol and sample composition, called fractiomatiboccurs at different rates, depending
on the disagreement between sample and referenegiahanatrix. The parameters of laser
ablation affecting the degree of elemental fragtamn are pulse duration, laser wavelength,
fluence and frequency, for instance. Additionalyrrier gas type and physicochemical
properties of the sample are the additional aspddtactionation.

This exploratory study investigates the means amdaktions of two commercially
available laser ablation devices in terms of fawtion degree, when various matrices, such
as synthetic glass standards (SRM NIST), basaltssglédBCR-2G), Max Planck
Institute — Dingwell reference materials (MPI-DINGAnd columbite are sampled.
The fractionation was investigated to estimate ¢oatribution of wavelength, fluence
and frequency, as well as ablation modes to ovdegjtee of fractionation.
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For the treatment or leveling off the wrinkles tprotein botulinum toxin (Btx)
with acute toxicity about 10 — 13 ng/kg is used. [Efom N-terminal part of the protein
SNAP-25 was derived peptide Argireline which iscontrast to Btx practically nontoxic.
Argireline is acetylated hexapeptide with the AcNEERR-amide sequence [2, 3] which
prevents the formation of skin lines and wrinklesa similar way as Btx. Argireline is
distributed on the market by the company Lipotegidine® and it appears in many
cosmetic products against wrinkles [3].

In this study the structure of Argireline peptideasvmodified by increasing its
hydrophobicity. In the terms of peptides synthesigthionine residues were substituted by
norleucine and acetyl groups in N-terminal partAogireline were replaced by a suitable
terpenoid. The both cooperative changes affectlyothe properties of obtained Argireline
analogues.

Samples of pig skin provided by the Department gfaic Technology UCT Prague
were used to study skin interaction with four swsiked Argireline analogues. Skin samples
were treated by solutions of individual peptideshwinass concentration of 50 mg/ml. As
reference data, skin samples treated by the salomemf pure water (without peptide) were
used. Mutual interactions between selected petake skin layers were studied by Raman
and infrared spectroscopy, especially by Attenudistdl Reflection (ATR) technique, and by
confocal Raman microscopy for depth profiling meaments.

Obtained data were evaluated by multivariate siedis methods namely Linear
Discriminant Analysis (LDA), Partial Least Squar@dS), Principal Component Analysis
(PCA) and Soft Independent Modelling of Class AggldSIMCA). The measured spectra
show that peptides can penetrate through the uppds of the skin. We also detected
changes in the intensity ratios and spectral shiftssome peptide bands, concluding
that peptides interact with the skin constitueKisetic monitoring of skin spectral changes
enables reliable prediction of time based on tleetspl data. Hence, it is possible to elucidate
changes in the skin caused by the peptides bytiobid spectroscopic techniques.
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Selenium belongs to the most important essenteahehts for animals and various
beneficial effects were reported [1]. The effectS&-enriched defatted rape seeds [2] added
to the diet on the response of essential micro-raadronutrients (I, Se, Cu, Ca, Fe, K, Mg,
Mn, P, S, and Zn) in rat livers was investigatedniadel conditions. The experimental diets
for the individual experimental groups were pregdaas follows: i) the control diet with 14 %
of the soybean meal; ii) 30 % of the soybean meé#heé diet was replaced with defatted rape
seeds; iii) 60 % of the soybean meal in the diet veplaced with defatted rape seeds; and iv)
100 % of the soybean meal in the diet was replagdddefatted rape seeds.

Whereas Se contents in liver of the rats remainechanged, the decreasing Cd
contents in the rat liver with increasing Se conterthe diet confirming antagonism of these
elements was observed. Concerning most of the wmlsexlements, the application
of the selenized defatted rape seeds did not resally serious imbalance of these elements
utilization. In the opposite, Se addition led tgrsficant changes in the total iodine content,
but no obvious dependence on the portion of sedentefatted rape seeds was observed.
The abundance of inorganic iodine did not signiftbadiffer between groups.
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Non-metals normally cannot be determined by AAS;abee their most sensitive
resonance lines are in the vacuum ultraviolet regid the electromagnetic spectrum.
Molecular absorption spectrometry (MAS) is a tegluei originally developed in the 1970s
which allows the determination of the halogens bw Iresolution, line source atomic
absorption spectrometry (AAS) instrumentation. Ehéschniques are based on formation
of a diatomic molecule whose absorbance is mordtoAecording to the low resolution,
application of MAS for practical analysis is limiteby the unavailability of excitation
wavelengths, poor spectral resolution, and thegmess of spectral interferences. The situation
changed dramatically with the introduction of higdsolution continuum source atomic
absorption spectrometry (HR-CS AAS). This kind pkstrometer is capable of resolving
completely or almost completely the rotational fisteucture of electron excitation spectra
of diatomic molecules. Due to the use of a contmuadiation source, any of the rotational
lines can be selected at high resolution and usethé indirect determination of the halogens
via thermally stable, gaseous diatomic molecules.

The aim of this study was to develop a new procediar the determination
of F and Cl by HR-CS MAS using molecular absorptiore of SrF and InCl formed
in graphite furnace. The effects of graphite fusmpoogram, chemical modifiers and amount
of modifier on the sensitivity and accuracy wergestigated. Under optimized conditions,
experimental parameters (sensitivity, linearityguaacy, limit of detection) were determined.
Furthermore, matrix effects were investigated tarahterize spectral and non-spectral
interferences. Optimized method was used for aisalyksvarious water samples including
surface water, underground water and wastewater.
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Graphene as a hexagonal single layer arrangemeariobn atoms is very promising
material for variety of applications where chargmsfer plays a significant role. The charge
doping and strain effects between the substratetf@draphene layer with the temperature
evolution were studied very rare[iL-5]. Previously, the graphene was placed on the top
of the Si/SiQ substrate and the irreversible changes were obdearvthe band positions,
linewidths and relative intensities of 2D and G Ranbands. The authof$] concluded that
the doping of the sample played the major roleoimgarison with strains effects.

In our study, we focused on the temperature depwmedef strain and doping
in monolayer graphene placed on a glass slide dembwith Au nanoislands, which were
prepared by sputter coating. The temperature bebhawas investigated by surface-enhanced
Raman spectroscopy (SERS) in the temperature 1208)e- 573 K. The analysis of the SERS
spectra of the graphene monolayer measured with ni80excitation revealed that (i)
the SERS enhancement increases by a factor bfaftér the thermal treatment, and (ii)
the position of the 2D Raman mode was redshifteti ¥ie increasing temperature ba.

35 cni', which is higher in comparison to the literat{ip

To enable deeper interpretation of the observezttdf the changes of the morphology
of the annealed sputtered Au island films were istidy scanning electron microscopy
and UV/Vis spectroscopy. Recrystallisation of thémfwas confirmed. In contrast
to the previous observatiofi], we conclude that the strain is the dominant fagtminating
the Raman band shift as corroborated by the G —c@ielation analysis. Finally, we
addressed the interaction of the graphene and theafoislands, which is evidenced by fine
structure of the G modgs]. The G-band splitting increased after the firshemling cycle,
which suggests enhancement of the graphene — Aaragtion due to better adhesion
of the graphene layer.
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Direct analysis of solid samples offers quick, aeatel and reliable results along
with an easy manipulation of the sample and mininamalyte loss. Small amount of samples
and thus approproate homogeneity of analysed rahtare needed. The aim of work is
to discover optimal conditions for vaporizationht®avy metals (Cd, Cr, Ni, Pb) from solid
samples in order to determine them by use of metbhodnecting optical emission
spectrometry (OES) with inductively coupled plas(i€P) as an excitation source
and furnace with electrothermal heating (ETV) asporization device, ETV-ICP-OES.

To achieve required figures of merit of the metlio necessary to apply suitable
program of electrothermal vaporization to quaranteenplete evaporation of determined
elements.For easy handling of method several different typeseference materials were
choosen for this study that would be replaceablniytical calibration in practic®ifferent
sample types used to elements vaporization studg wwdel samples prepared according
to the real environmental samples, soil sampleinsstt sample and two different certified
reference materials of sediment origin.

The vaporization process was takerthe ETV device enabling to program a thermal
course of electrothermic vaporization accordingthe type of sample. Three different
temperature programs of electrothermal vaporizatieere applied varying in duration
and temperature values for drying, ashing and ewdipg step in order to find the most
suitable one to achieve complete vaporization ¢érdeined elements in the shortest time.
The vaporization process of chosen metals was ateluby achieved signal intensity, by
standardized vaporization curves expressing thaseowf vaporization and finally by
accuracy of measurement expressed by relative atani@viation (RSD) values.

Results showed that measured signal intensity bfdatermined elements was
the highest by use of one of applied ETV progrdrusthermore, Cd, Cr and Ni had identical
vaporization behaviour in all types of samples. épton is Pb with significant differences
of vaporization course for all samples. RSD valreslying under 5.00 % for Cd and Cr in all
six samples. Nickel exceeds this in soil sampl&WwiB6 % and lead in sediment with 6.60 %,
respectively 25.95 %.
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Nitrogen species such as nitrite play an importafg in environmental and human
health. In aquatic ecosystems nitrites are produmednicroorganisms as nitrogen sources
and at higher concentrations can be toxic or caus®phication. Nitrites are very important
indicators of water pollution [1, 2, 3]. In the hambody, nitrite can react with secondary
or tertiary amines forming nitrosamines, which sreognized as carcinogenic agents [2, 3].
The presence of nitrites in blood at high conceioing can react with iron(ll) causing
formation of methemoglobin which is not able torgarxygen.

The determination of nitrite has been the studyecbjof numerous researches
and various analytical methods can be used forr theantification. These include gas
chromatography—mass spectrometry [4], electrochelmmethods [5, 6] and molecular
absorption spectrometry [7, 8, 9].

The molecular absorption of NO was measured withAaalytik Jena AG Model
ContrAA 700 high-resolution continuum source spamuieter (Jena, Germany) equipped
with a xenon lamp operating in hot-spot mode agrdicuum radiation source.

In this work NO line at 215.360 nm was used [7],damew method
for the determination of nitrites was developed aptimized. Determination parameters,
such as pyrolysis and vaporization temperature wobtained and analytical method was
validated. Developed and optimized method was aggbr analysis of real samples.
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The technique of volatile species generation hasntty seen renewed interest due
to the development of new generation approaches.ntain advantage of this technique is
the separation of the analyte from the sample maand the subsequent possibility
to decrease spectral interference and improve imis| of detection in comparison
with the direct analysis of liquid samples by atospectrometric methods.

Regular intake of selenium is recommended for igcer protective effects
and for improving the state of human skin, hair aads [1] making it a common component
of dietary supplements. However, regular intakbigh doses of Se may lead to garlic breath,
poor dental health, disorders of the nervous systech skin and hepatic toxicity caused
by accumulation in liver. It may also increase tisi& of type Il diabetes [2]. Developemet
of methods to control the content of Se in dietargplemets may soon become necesary.

This contribution proposes determination of Se witivitamine dietary supplements
containing either N&eQ or NaSeQ. The method is based on the photochemical geparati
of volatile compound of selenium from the mediumacttic acid with the aid of the TiO
photochemical catalyst and AAS determination. Trexg@uction of Se is eliminated, because
it takes place during the generation process. &mmiigures of merit were observed
for Se (IV) and Se (VI), however the species regdifferent extraction conditions.
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2,2:.6',2"-terpyridine (tpy) complexes and tpy-based oligsngt] are currently
the subject of interest due to their applicatiossbailding blocks of light-emitting devices
and dye-sensitized solar cells as well as the imgldlocks of metallosupramolecular
polymers [2] and dynamers [3]. Assembling of plasmo(predominantly Ag and Au)
nanoparticles (NPs) through selected molecules iB® and 3D systems allows
the observation of adsorbed molecules by surfabesered Raman scattering (SERS)
spectroscopy [4].

In this contribution, we have focused on the spacmpical characterization
of the two-dimensional (2D) self-assembled nanoamsiip (NC) of Ag and/or Au
nanoparticles (NPs) with tpy and tpy-based oligam@&he SERS study of the prepared NCs
proved the existence of two forms of the surfacemlexes — with and without the MLCT
(metal-to-ligand charge transfer) transition in &gd/or Au/tpy and Ag and/or Au/fpy NCs.
The existence of surface complexes with MLCT titasrs was not proved for the systems
derived from bis(tpy) NCs.
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Figure 1: Structures of used adsorbates. Ag/T-tpy NC.
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The behaviour (bioavailability, mobility, toxicitypf heavy metals in the solid
environmental samples depends mainly on their atenforms or type of the binding
in samples, upon which phases the elements occuiheinsamples, and which chemical
and physical processes these phases are subjdgteSingle-step extractions by various
extraction reagents (no-buffered solutions of iaoig salts, organic complexing reagents,
weak organic or strong inorganic acids...) werginally proposed for fractionation of heavy
metals in soil$2] but their application on sediments it is posstblebtain information about
environmental behavior of metals in this samp8s

This contribution presents results of fractionataralysis of various types of natural
sediments from different river/lake ecosystems anttophogenic sediments from sludge
beds with different character of the suspended mahteThe single-step fractionation
extraction by several reagents with different ettom ability (1 mol dn® MgCly,
0.43 mol dni* CHsCOOH, 0.05 mol dit EDTA, 2 mol dn® HNOs) and the determination
of Cu, Ni, Pb and Zn content in extracts by #&AS methodwere realized The obtain
results were evaluation from two point of view: gammental (Cu, Ni, Pb and Zn impact
from sediments to environment) and analytical @ftd individual extraction reagents on the
signal of the atomic absorbtion). For the FAAS wgsial thehigh-resolution continuum
source flame atomic absorption spectrometer (HRF2AS, equipment: contrAA 700,
Analytik jena, germany) was used and structuredkioand spectral absorption by matrix
molecules/atoms, which may affect the individughsis determined by Aspect CS softwere
were valuated.

References

[1] Rao C. R. M., Sahuquillo, A., & Lopez-Sanchez, J.Analytica Chimica Acta 662,
128-136, 2010.

[2] Alvarenga P. et al.: Environmental Geochemistry ldedlth 30(2), 95-99, 2008.

[3] W. H. Zhu et al.: Geochemical Journal 44, 399-£111,0.

Acknowledgements: This work was supported by $ate@rant Agency of the Ministry
of Education, Science, Research and Sport of tbeaBlRepublic and the Slovak Academy
of Sciences under the contracts VEGA (projects Nb€126/14 and 1/0130/14),
and by Slovak Spectroscopic Society, member ofAdsociation of Slovak Scientific
and Technological Societies with following Iogé&

A

81



XXIS' SCSC- 201¢ PP16 Poster Plesentatiors
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Tellurium is one of the heavier trace elementsitsigh amounts in environment are
not welcome. It belongs to the group of elementsclwireadily form volatile hydrides.
This makes a hydride generation coupled with ataspiectrometry the first choice method
for its analysis. Hydride generation is a samplgoguction technique commonly used
in atomic spectrometry. Its main advantages areeamy separation of the analyte
from a matrix, possibility to use milder atomizatiotemperatures and reduction
of atomization interferences leading to an increadethe determination sensitivity.
Conventionally the hydride generation is perfornob@mically, but the main disadvantage
of this conventional method is the necessity to ieghydridoboritanes. These are very
reactive and unstable and need to be prepared @adiored frozen; in addition to their high
cost. One of alternatives to the chemical appraadie electrochemical generation, using
electrical current as the reductant and a solubbra strong mineral acid as a source
of hydrogen.

The presented study focuses on the investigatioth@felectrochemical tellurium
hydride generation and its atomization in microfaAFS. A laboratorymade electrolytic cell
was designed for the purpose and the generatiap seas optimized and subsequently
the analytical figures of merit were determinece thbtained limit of detection is 4 ng Tl
(4 ppb). In addition an interference study was iedriout. The studied interferents were
chosen from various groups of metals: i) other ldgdforming elements, ii) transition metals,
iii) alkali metals and iv) alkali earth metals. Theeat performance of the method, especially
for the last two mentioned interferent groups, ®sfg that it allows water samples
to be analyzed without any pre-treatment. This &lsmght up the question of interference
of organic compounds. Mineral water with artificfldvorings was chosen as model sample
contaminated with organic interferents. Unsweetemageral water and several randomly
chosen flavors were acidified, spiked with tellanisstandard solution and analyzed. Even
though more complex water matrices presented sawoilggms, the analytical process was
practically not influenced by the majority of flasgoand sugar; with exception of raspberry
flavored water, which interfered strongly. The deped electrochemical hydride generation
method coupled with AFS thus probed to be a compiesthod capable of direct
determination of tellurium in real samples.

Acknowledgements: The authors would like to thamiriés University Grant Agency project
No. 286216 and G&R P206/14-23532S for funding.

82



XXI ' SCSC- 201¢ PP17 Poster Presentatiois
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At present, environmental pollution representsgiodal problem which did not avoid
either Slovak Republic. Increased pollution carfdaend in the vicinity of certain industrial
and urban centers. The main sources of pollutiomasiral and anthropogenic activity.
The main sources of environmental pollution derife anthropogenic activities include
industrial facilities, mining and ore processindnese sources produce emissions that can be
released into the atmosphere and as a result aheethtion (rainfalls or dust) are getting
into the water and soil. For monitoring of envircemtal contamination as well as for control
of the environmental components condition, in additto the known matrices (air, soil
and water), bio-indicators of plant or animal amigare also used. For bio-indicator it is
generally considered an organism that occurs ipegiic place and according to him it is
possible to identify certain specific charactecstof the environment. These organisms may
contain much higher concentrations of some contam@ than usually are detected
in the environmental components. In recent decamespf the most important and frequently
studied plant bio-indicators are lichens. The wdiaskaimed to find suitable conditions
of biological material decomposition lichens usidgcomposition mixture of reagents,
microwave radiation and following spectral analysisorder to determine the effectiveness
of the decomposition. Two most widespread speciesichens in Slovakia Xanthoria
parietina and Hypogymnia physodegere collected, processed and decomposed. Mis®wa
decomposition system Ethos One (Milestone, Itaty) dcid pressure decomposition was
applied for sample decomposition. Three procedimesotal sample decomposition (weight
of sample 0.5 g) were used: 1. 7°8% % HNQ, 1 cn? H,O,, 2. 2 cni 65 % HNQ, 6 cn?
HCI, 2 cn? HF, 3. 2 cm 65 % HNQ, 2 cn? H,0,, 6 cn? HCI. Using ICP-OES method
(spectrometer Iris AP, Thermo Jarrell Ash, Germanigllowing heavy metals were
identified: Ag, Fe, Co, Cr, Cu, Mn, Ni, Pb, Sb,dadn. Finding of proper decomposition
procedure for given type of biological sample meagrsfication of decomposition effectivity
on the base of determination of total element guntEor this purpose, highly sensitive
HR CS FAAS method (spectrometer contrAA 700, Anklydena, Germany) was used
and Fe, Cu, Mn, Ni, Pb, and Zn elements were détedn Obtained results showed,
that the most suitable decomposition procedurieas using mixture of reagents Hi®,0,
and HCI.
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In this work is presented development of analytio@thod for sulfur determination
in the complex water matrices, using ICP-QMS witliopole collision-reaction cell (ORC)
for analysis of trace sulfur contents.

Sulfur analysis utilizing quadrupole-based induslyy coupled plasma mass
spectrometry (ICP-QMS), remain challenging in caogied sample matrices, according
to the spectral interferences, and to the high fiosization potential, resulting in poor
sensitivity compared to elements with ionizatiotgmbials in range of 6-8 eV [1]. The most
intense interferences for isotopdS and>*S, are coming from polyatomic ions based
on nitrogen, oxygen and hydrogen (e.gp, O, NOH and NOL).

Octopole collision-reaction cell (ORC) is one oé ttechnical novelty for elimination
spectral interferences in ICP-QMS that is utilizabdr element determinations of complex
and variable sample matrices on trace and ult@ttancentration levels [1, 2].

The optimization of experimental conditions for ORC collision operating mode
using helium as the inert collision gas was carpeatl and basic calibration and validation
parameters were estimated. The helium flow-rate vegdimized, and its impact
at the background equivalent concentration (BEC)ntérfering and in the collision cell
arising ions were monitored. For this purpose, é¢havere chosen and monitored
the interfering species in mass range from 34 to #hat are interesting for sulfur analysis.

Optimized ORC conditions meant improvement of BE@d anext calibration
and validation parameters. The accuracy was ewluats recovery (Rec) of the model
prepared laboratory reference material (Rec = 9524), and the precision as repeatability
of the real water samples (RSDs - in the rang@5-2.63 %).

During the analytical development, external calilores were used and working range
for sulfur determination was estimated (the linemmge was in the concentration interval
of 0-1000 pg [). The quadratic calibration function was more ahi# in range
of 0-5000 pg L*. The limit of detection (@-criterion) was 96 ng T for linear and 321 ngt
for non-linear working range.
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Miniature dielectric barrier discharge (DBD) plasatamizers of volatile compounds
can replace the commonly used quartz tube atominefsAS or diffusion flames in AFS.
A DBD atomizer design with planar configuration @dmpact metal strip electrodes is use
in AAS. All the main system components, i.e. radiat source-atomizer-detector, lie
on a straight line in AAS (180° geometry). Analgiigsorption is measured through the whole
volume of a planar DBD. Thus, it is well suited fautine applications. However, current
design does not allow plasma diagnostics (dischérggitudinal homogeneity, etc.) since
the electrodes are not transparent. Such measutemmeight significantly contribute
to the understanding of the atomization mechaniants further improvement of the DBD
atomizers. Novel planar DBD atomizers with (semansparent electrodes will be presented
to overcome the above mentioned limitations. Thmejuide planar DBD with (i) one or both
electrodes made of metal grid or (ii) electrodesdenaf indium tin oxide (ITO)ITO is
an electrical conductive material being opticaing@arent at the same time. Atomization
conditions for arsane as model analyte will be med in these novel designs and their
performance subsequently compared to that of com@BD with compact electrodes.
Emission spectra will be recorded and effect ofegxpental parameters on plasma emission
profiles investigated.

Contrary to AAS, a 90° geometry is dictated by Agtiiciple. A cylindrical (tubular)
design of DBD atomizeris suited for AFS employing concentric arrangement
of the electrodes. The signal in AFS is usuallyorded above the top of the DBD atomizer
since metal non-transparent electrodes are usexdrmmon designs. However, this region
accessible for signal detection lies completelysiolgt the plasma area, where the analyte
atomization takes place. As a consequence, a detaffee analyte atoms resulting
in impaired sensitivity occurs in that region eweimen employing a protecting gas flow using
a shielding unit. This limitation of the DBD atorers with AFS is solved by newly proposed
design, in which fluorescence could be detectececty from the plasma region.
The discharge is ignited between two thin electsodrd it is shielded from the ambient
atmosphere by an inert gas flow. The atomizatioriopmance of the novel DBD atomizer
construction will be compared to that of cylindticABD as well as to quartz tube
and diffusion flame atomizers using AAS detecti®ubsequently, its applicability to AFS
will be discussed.
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The determination of trace and ultratrace elemamicentrations in commercially
available baby foods is necessary to control they diatake of essential and toxic elements.
Among the toxic elements, the arsenic takes a premi place. Infants, toddlers
and preschooler children, consume relatively moaa fthan an adult, when comparing the
ratio of the mass ingested by weight. Because aif this important to determine the arsenic
content in baby food. The identity of arsenic spedjiinorganic and organic) controls their
toxicity in food in general as well as in baby foddthere are two inorganic arsenic forms,
arsenite (iAs(lll)) and arsenate (iAs(V)) and mdhan fifty organic arsenic compounds,
among them the most abundant are methylarsonates)Méimethylarsinate (DMAS)
and trimethylarsine oxide (TMAsO). While the methddr analysis of iAs(lll) and iAs(V)
are well-known, the analysis of methylated spe@es not usual. An automated system
for hydride generation-cryotrapping-atomic absanptspectrometry with multiatomizer (HG-
CT-AAS), which was recently developed for arsemedation analysis in biological samples
[1], is being applied for baby food slurry samplesgeneral, the use of hydride generation-
atomic absorption spectrometry require a sampleégaenent. A total sample dissolution is
usually accomplished with the use of acids and omieve sample digestion in closed vessels.
Regarding the arsenic speciation, the use of stogdizing reagents such,80,, HNG;,
HCIO,, HBr and aqua regia, besides being a time-congumpincess, is not recommended
to avoid the arsenic species conversion. In ordemmiaintain the original speciation,
the sample preparation using mild reagents is bewgjuated. Up to now, two sample
preparation approaches were tested, the first sitggtHCI 1 mol [* and the second one
using tetramethylammonium hydroxide 0.96 met [TMAH), both heated at 85-90 °C
for 15 min and after that placed in ultrasound bfath15 min. The optimum conditions
for sample preparation and arsines generationbwillemonstrated.

References

[1] T. MatouSek, A. Hernandez-Zavala, M. Svoboda, Langrov4, B. M. Adair,
Z. Drobna, D. J. Thomas, M. Styblo, Jédina: Spectrochimica Acta Part B 63,
396-406, 2008.

Acknowledgements: This work was supported by C&mibnce Foundation (project no
P206/14-23532S), Institute of Analytical Chemistiyhe CAS, v. v. i. (Institutional Research
Plan RVO: 68081715), MSMT project Kontakt Il - LH¥8 and Conselho Nacional de
Desenvolvimento Cientifico e Tecnologico (CNPq, zBya grant no 400575/2013-2
and 202810/2014-3.

86



XXIS' SCSC- 201¢ PP21 Poster Presentatiols

Elemental Analysis of Wine by Inductively Coupled Rasma Optical Emission
Spectroscopy

Lucie Simonikov&? Lubomir Proke% Vlastimil Kub&i®, Viktor Kanicky'?

!Department of Chemistry, Faculty of Science, Mals&iyiversity, Kotl&ska 2,
611 37 Brno, Czech Republic, e-mail: lucies@maihinoz
“Central European Institute of Technology (CEITB@)saryk University, Kamenice 5,
625 00 Brno, Czech Republic
3Department of Food Technolodyaculty of Technology, Tomas Bata University innZli
Vavretkova 275, 760 01 Zlin, Czech Republic

Wine is significant commercial commodity of whicluality reflects the plant
geographic origin, grape variety and processingjfstance. Thus unsurprisingly the quality
and provenance inspection play important role ferification of authenticity. The history
of wine analysis with respect to the geographigioriestablishing dates back to eighties
of last century and it is based on determination ebdmental content. Nowadays,
the development of various analytical techniquesl$eto extension of element to be analysed
in terms of LOD and accuracy improvement. Moreowenmrently used equipment is quite
robust and enables to analyze wine without mirestibn. Taking into account analysis
of elements at the race and ultratrace level, legrele of sample dilution is required.

The contribution is focused on elemental analybiglaravian organic wine by optical
emission spectroscopy. The influence of the sandilgtion during direct nebulisation
of wine and quantification approach is discussédgk flesults were also subjected to advanced
statistical analysis in order to find the link beem elements and between selected ratios as
well as Moravian organic wine were compared to Winen Spain, Italy and Hungary.
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Otolith, so-called earstone, consisting of calcioarbonate is located in inner ear
of the teleost fish. It is responsible for abildf hearing and keeping the balance. From the
chemical point of view, it can serve as indicatbbiological and environmental events due to
changes in trace elemental content in the matriareldver, otolith grows continually
from the nucleus and thus is characterized by peeic structure with incremental layers
corresponding to particular lifetime. Using suiw@blanalytical approach for direct
investigation of solid samples, the fish life cand®scribed.

This study is focused on analysis of Antarctic ithal origination from five different
species caught in James Ross Island. Using lasaticebbsampling connected to inductively
coupled plasma mass spectrometry, content of selesiements and their distributions as
well as strontium isotope ratio were determined.
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It is an important question nowadays, how to putifie polluted groundwaters.
There are more treatment options, e. g. biodegmaydiltration, adsorption and oxidation.
Our research group developed an electrochemical faagontinuous production of ferrate
(FeVI) solution which can be mixed directly to tip®lluted groundwater. This strong
oxidation agent makes possible the degradation dferent organic molecules.
In the groundwater 44 organic compounds were ifledtand quantified by headspace gas-
chromatograph mass spectrometer system. The maipamd was isopropyl-alcohol, about
50 % of the total organic pollutants. The halogedathydrocarbons and aromatic
hydrocarbons formed the other 50 %. The chemicggem demand (COD) and the total
organic carbon content (TOC) amounted to about 40@01000 mg/L, respectively.

The ferrate treatment was carried out in 3 steptyaqm 5 or 30 min treatment time
in each treatment step and ferrate dosage of 30,aBd 500 mg/L. It means fresh ferrate
solution was added three times to the groundwaiebd treated in the concentrations
mentioned above. The pH value was adjusted toall itases. Between thé%and & ferrate
treatment a sedimentation step was applied in dodesmove the Fe-oxyhydroxide.

Using this technological procedure and ferrate eatration of 500 mg/L about 70 %
of isopropyl-alcohol content was removed and siandbusly the COD and TOC values also
decreased by 70 %.

Comparing the 5 min and 30 min treatments, it Gasthted, that 5 min treatment time
is sufficient in all treatment step to achieve theaximal removal efficiency. It is
an interesting observation that the removal efficievalues for toluene and xilenes (o-, m-,
p-xilene) at similar initial concentration (40mg/laye different and the toluene is a less
degradable compound than the xilenes. An other iitapb result that the three different
xilenes can be removed with the same efficiencyndians, the positions of the functional
groups on the benzene nucleus have not influendbeoeffectiveness of oxidation. On basis
of these results and observations, it can be estall that the ferrate treatment is an effective
technology to reduce the COD below to a prescribeut value and then the treated
groundwater can be introduced into the wastewapespas a sewage.
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Analysis of trace phosphorus contents in completemand organic solutions presents
a number of challenges to ICP-QMS [1,2], many ofclhhave been overcome to varying
degrees by using technological advances includingeklier-cooled spray chamber, fast
variable-frequency impedance matching solid staté @enerator and octopole-based
collision-reaction cells (ORC).

However, even with these advances, phosphorus merolallenging according
to relatively high i ionization potential. Phosphorus is also subjefttte intense
interferences from polyatomic ions based on carbdmgen and oxygen, which are difficult
to completely remove using conventional ICP-QMSarples include COH, NOH, N, NO
and CO on''P.

In this work the optimization of experimental camoiis of collision-reaction cell is
presented. In accordance with the optimization mmemsents for 10-200pg L™
(1% calibration range), arfor 75-750ug L™ (2" calibration range), the optimal helium flow-
rate of 3 mL mifl was evaluated for the both calibration ranges. Bipd experimental
conditions of ORC-ICP-QMS have resulted in improeeain of background equivalent
concentration (BEC) and next calibration and vaiataparameters. Precision vas evaluated
as repeatability, and the RSDs of repeated analysése real water samples were ranged
from 0.4 to 5.8 %. Accuracy was evaluated by repp{ieec) of the model prepared reference
sample, and it was ranged from 97 to 100 %. Lirhidetections (3-criterion) were 4 ng &
for the F' calibration range, and 6 ng*Lfor the 2% calibration range. The used external
analytical calibrations were linear for the botlmsén working ranges.
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The paper deals with the chemical characterizatvénfriction layer, generated
on surface of friction materials during the frictidest by using the glow discharge optical
emission spectrometry (GDOES) (Fig. 1). Frictioyelais formed during the friction process
and its character is dependent on several factats @ne of the most important is
the composition of brake pads and brake disc. Wherbrake pressure is released at the end
on the brake event the specific friction layer remman the surface of both counter partners
(brake pads and brake disc). Using the GDOES praiilalysis the thicknesses of friction
layers were estimated and these results were cechpaith results obtained by scanning
electron microscopy coupled with X-ray microanayS&SEM-EDX).
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Fig. 1 GDOES analysis of friction layers on the surfatbrake discs after the friction test
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