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3. rocnik védecké konference o ochrané proti CBRN latkam

HAZMAT PROTECT 2018

SUICHBO, v. v. i., Kamenna, Cesk4 republika
13.-15. listopadu 2018

PROGRAM

13.11.

10.30—-11.00 Slavnostni zahajeni
Ing. Jifi Slabotinsky, CSc., Ing. Tomas Dropa — SUJCHBO, v. v. i.
plk. Ing. Daniel Miklés, MBA — MV-GR HZS CR

11.00-11.50 Uvodni prednasky
Moderator: RNDr. Josef Brinek, Ph.D.
Zakdazana budoucnost chemickych zbrani a smysl ochrany proti nim
prof. Ing. Vladimir Pitschmann, CSc. — Oritest, s. r. 0., Praha
Quo vadis CBRNe forenzni analyzo?
Ing. Pavel Castulik, Ph.D. — RECETOX, Masarykova univerzita Brno
Diskuze

12.00—-13.30 Obéd

13.30-14.45 Detekce a identifikace
Moderétor: Ing. Pavel Castulik, CSc.
Instrumentadlni analyza fentanylu a jeho derivatd
Ing. Romana Jelinkova, Ph.D. — Univerzita obrany v Brné
Nové detekEni pasky ke zjisténi kapalnych aerosolt bojovych chemickych
latek a jinych toxickych sloucenin
Mgr. Michal Dyméak — SUJCHBO, v. v. i., Kamennd

HPMS (high pressure mass spectrometry) s atmosférickou ionizaci a kolizné
indukovanou disociaci (CID) — nova technologie pro detekci a identifikaci
nebezpelnych latek

doc. Ing. Toma$ Cernohorsky, CSc. — Univerzita Pardubice

VyuZiti infratervené a Ramanovy spektrometrie pro detekce/identifikace
latek

RNDr. FrantiSek Kesner, Ph.D. — Nicolet CZ, s. r. o.
Diskuze

14.45-15.00 Prestavka

© SUJCHBO, v. v. i., Kamennd, Ceskd republika, 13.-15. 11. 2018
ISBN 978-80-270-4852-6 [ ol |
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13. 11.

15.00-16.15 Detekce a identifikace
Moderator: Ing. Lukas$ Kralik

Porovnani vyuzitelnosti zavedenych testovacich metod v ACR pro
hodnoceni chemické odolnosti izolacnich bariérovych material( proti
pUsobeni vybranych kyselin
doc. Ing. Pavel Otfisal, Ph.D., MBA — Ustav ochrany proti ZHN, Univerzita
obrany v Brng, Vyskov
Pfiprava presnych koncentraci toxickych latek pro testovani a kalibrace
Mgr. Jakub Vanék, Ph.D. — SUJCHBO, v. v. i., Brno
Odolnost konstrukénich materiala hydratacnich vaka proti bojovym
chemickym latkam a jejich srovnani
prof. Ing. Stanislav Florus, CSc. — Ustav ochrany proti ZHN, Univerzita
obrany v Brné, Vyskov
Vyuziti senzorl na bazi vodivych polymerd pro sledovani koncentrace
toxickych par a plynd
RNDr. Vladimir Obsel, CSc., DEZA — Detekce a zachyt Skodlivin, Brno
Diskuze

16.15-16.30 Prestavka

16.30—-17.45 Nové materialy
Moderator: RNDr. Josef Bfinek, Ph.D.
Nanovlakenné kompozitni materialy jako ochrana proti CBRN latkam
Ing. Petr Mikes, Ph.D. — Technicka univerzita v Liberci
Funkcionalizované nanovlakenné struktury
Ing. Marcela Munzarova — Nanotex Group, s. r. 0., Litvinov
Permeace bojovych chemickych latek vrstvenymi sorp&nimi materialy
Ing. Jitf Slabotinsky, CSc. — SUJCHBO, v. v. i., Brno

Laminované, kompozitni a sendvic¢ové félie (membrany) na bazi grafen
oxidu s nanotextiliemi

doc. Ing. et Ing. Karel Klouda, CSc., Ph.D., MBA — SUJCHBO, v. v. i.,
Kamenna

Diskuze
17.45-19.00 Prestavka

19.00—22.00 Konferencni vecere

© SUJCHBO, v. v. i., Kamennd, Ceskd republika, 13.-15. 11. 2018
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14. 11.

8.30-9.30 Vliv CBRN latek na organismus
Moderator: Mgr. Jakub Vanék, Ph.D.

Soucasné pesticidy - pfedstaveni, legislativa, vyskyt a osud v prostiedi,

nebezpecnost a rizika
doc. RNDr. Jakub Hofman, Ph.D. — RECETOX, Masarykova univerzita
Brno

Hodnoceni expozice pesticidlim a jeji vliv na zdravotni rizika ¢lovéka
Mgr. Katarina Rihackova, Ph.D. — RECETOX, Masarykova univerzita
Brno

Vliv iontl kovl na acetylcholinesterazu inhibovanou latkami série ,V“
Ing. Monika Hoskovcovad, Ph.D. — Ustav ochrany proti ZHN, Univerzita
obrany v Brné, Vyskov

Diskuze

9.30-9.45 Prestavka

9.45-11.15 Dekontaminace
Moderator: Ing. Jifi Slabotinsky, CSc.

Nové anorganické, organokovové a kompozitni materidly pro
rozklad vysoce nebezpecnych latek
prof. Ing. Pavel Janog, CSc. — Univezita J. E. Purkyné, Usti nad Labem

Dekontaminace bojovych chemickych latek pomoci Zeleza ve vysokych
oxidacnich stavech (feratt)

Ing. Marek Andrle, Ph.D. — Vojensky vyzkumny ustav, Brno
Organokovova sit UiO-66 pro degradaci organofosfati ve vodném
prostiedi

Ing. Daniel BGzek — Univerzita J. E. Purkyné, Usti nad Labem
Vyuziti fluorescenéniho prasku k uréeni G¢innosti kontaminace a
dekontaminace

Ing. Josef Hole¢ek — SUICHBO, v. v. i., Kamenna
Posouzeni sekundarni kontaminace po uplatnéni soucasnych
dekontaminacnich postupl

RNDr. Josef Bfinek, Ph.D. — SUJCHBO, v. v. i., Brno
Diskuze

11.30-13.00 Obéd
13.00—-13.45 Plazmové technologie a dekontaminace nebezpecnych latek
Ing. Jan Cech, Ph.D. — CEPLANT, Masarykova univerzita, Brno
Projekt QUIXOTE: “technologie pro dekontaminaci B a C latek pomoci
studené plasmy”
Ing. Karel Mazanec, Ph.D. — Vojensky vyzkumny Ustav, s. p., Brno
14.00-17.00 Posterova sekce, prezentace firem, ukdzky vyrobku
16.00—-18.30 Fakultativni vylet*

19.00—22.00 Konferencni vecere
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15. 11.
9.00-10.00
10.00-10.15
10.15-11.30
11.30-12.00
12.00-13.30

Novinky v oblasti OOP
Moderator: Ing. Pavel Castulik, CSc.

Zeslabeni pronikavého ionizujictho zéfeni v nové vyvijenych materialech
stinicich vrstev pro ochranné odévy

Ing. Michaela Kozlovskd — SUICHBO, v. v. i., Kamenna
Testovani tepelné zatéZe osob uloZenych v transportnim izolaénim
prostfedku osob

Ing. Jifi Slabotinsky, CSc. — SUJCHBO, v. v. i., Brno
Stanoveni tepelnych odpor( polnich uniforem postupem dle CSN EN 15831

Ing. Jan FiSer, Ph.D. — FSI, Vysoké uceni technické v Brné

Diskuze

Prestavka

Prevence rizik pfi praci v zatézovém prostredi
Moderator: RNDr. Josef Bfinek, Ph.D.

Charakteristika Sifeni nebezpecnych chemickych latek ve specifickém
prostiedi
Ing. Martin Stanék — Fakulta biomedicinského inzenyrstvi, CVUT Praha
Vyuziti termofyziologického modelu na urleni tepelné zatéze clovéka
v ochrannych odévech
Ing. Jan Pokorny, Ph.D. — FSI, Vysoké uceni technické v Brné
Citlivostni studie termofyziologického modelu zaloZzeném na Fialoveé pristupu
Ing. Barbora Kopeckova — FSI, Vysoké uéeni technické v Brné
Osobni dohledovy systém uréeny pro zvySeni bezpecnosti a akceschopnosti
slozek integrovaného zachranného systému
doc. Mgr. Zdené&k Hon, Ph.D. — Fakulta biomedicinského inzenyrstvi, CVUT
v Praze
Diskuze
Ukonceni konference

Obéd

* Pro zdjemce mozny fakultativni program od 16 do 18.30 h — ndvstéva Hornického muzea

v Pribrami

© SUJCHBO, v. v. i., Kamennd, Ceskd republika, 13.-15. 11. 2018
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POSTEROVA SEKCE

Vliv substratu na vysledek PCR
Ing. Karel Bilek, Ph.D. a kol. — SUJCHBO, v. v. i.
Vyvoj platformy pro analyzu interakci mykotoxint s biomembranami
Mgr. Filip Duga, Ph.D. a kol. — Ustav analytické chemie AV CR, Brno
Dekontaminace zranénych osob

Mgr. Radka Filip¢ikovda, Ph.D., MBA, LL. M., MPA a kol. — Centrum védy a vyzkumu,
Fakulta zdravotnickych véd, Univerzita Palackého v Olomouci

Vyuziti HRM analyzy pfi identifikaci patogen(
Mgr. Martina Grochové — SUJCHBO, v. v. i.

Nova generace portalovych monitorl pro zajisténi bezpecnosti obyvatelstva
Ing. Lubomir Gryc — Statni Ustav radiacni ochrany

Mista identifikace osob s VNN, navaznost na jednotlivé postupy pfi feSeni mimorfadné udalosti
podléhajici Mezinarodnim zdravotnickym pfedpisim (WHO 2005)

Ing. Pavel Kostka — EGO Zlin, s. r. o.

Srovnani postupt inaktivace biologickych agens za (¢elem jejich detekce
Mgr. Oldfich Kubicek, CSc. — SUJCHBO, v. v. i., Brno

Porovnani stacionarnich fazi pro u¢inné chromatografické separace aflatoxin(
Ing. Dana Moravcova, Ph. D. a kol. — Ustav analytické chemie AV CR, Brno

Pfiprava plynovych senzorll na bazi vodivych polymer( v kombinaci s nanovlakennymi
strukturami

RNDr. Vladimir Obsel, CSc., DEZA — Detekce a zachyt Skodlivin, Brno
Vyuiiti dekontaminace par peroxidu vodiku pro rediné hrozby

Ing. Dugan Pavlik, Ph.D. a kol. — Mikrobiologicky Ustav AV CR, Praha
In-line depozice tenkych bariérovych vrstev v plazmatu

Ing. Mgr. Lubomir Prokes, Ph.D. a kol. — Pfirodovédecka fakulta, Masarykova univerzita
Brno

Pfiprava a predikce gradientu mobilni faze pro miniaturizovany kapalinovy chromatograf
Ing. Josef Sestdk, Ph.D. a kol. — Ustav analytické chemie AV CR, Brno
Stanoveni vyparného odporu odévl pomoci tepelnych manekyni
Ing. Rdbert Toma a kol. — FSI, Vysoké uceni technické v Brné
Technicka feSeni dekontaminace CBRN latek v dopravni infrastruktute
RNDr. Michal Turek a kol. — Dekonta, a. s., Dfetovice
Systém biologické ochrany —izola¢ni podtlakovy stan ES-56 LP
Ing. Miroslav Vesely a kol. — EGO Zlin, s. r. o.

© SUJCHBO, v. v. i., Kamennd, Ceskd republika, 13.-15. 11. 2018
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PARTNERI/PARTNERS

Generalni partner konference Hazmat Protect 2018

Partneri

FILTRY

Spole¢nost zabyvajici vyvojem prostfedkl pro detekce
pradmyslovych toxickych latek a bojovych chemickych latek
(BCHL) a pro dekontaminace chemickych kontaminantd,
zejména BCHL. Vyrobky spole¢nosti slouzi uzivatelim ve vice
nez 50 zemich svéta.

Company belonging to a group of regular suppliers of products
and services for the specialized NBC forces both in the Czech
Army and in all civil parts of integrated rescue system, mainly in
the field of TICs and CWA detection chemistry. Company
products have been serving to users in more than 50 countries
world wide.

www.oritest-group.com

Hasi¢sky zachranny sbor Ceské republiky
Fire Rescue Service of the Czech Republic.

www.hzscr.cz

Odborny Casopis poZzarni ochrany, integrovaného zachranného
systému a ochrany obyvatelstva.

Special magazine for fire protection, the Integrated Rescue
System and population protection.

www.hzscr.cz/casopis-112.aspx

Spolecnost s dlouholetou praxi v oblasti vyzkumu a vyvoje
maskovacich prostfedkd, filtrace a ochrany proti zbranim
hromadného niceni.

Company with many years of practice in research and
development of camouflage means, filtration materials and
NBC protective means.

www.bois-filtry.cz

© SUJCHBO, v. v. i., Kamennd, Ceskd republika, 13.-15. 11. 2018
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Vyrobce a dodavatel multifunkénich pfistrojd pro méreni
fyzikalnich a elektrochemickych charakteristik latek.

Producer and supplier of multifunctional instruments for
measuring physical and electrochemical characteristics of
substances.

www.gryf.eu

Dodavatel Siroké palety mobilnich pfistrojd pro CBRN
(Chemickou, radia¢ni a biologickou) analyzu a detekci.

IR RENNAINEIERS - Sypplier of mobile instruments for CBRN detection and analysis.

WWW.rmi.cz
G U M 0 T E A GUMOTEX Rescue Systems — vyvoj a vyroba zachrannych
(nafukovacich) vyrobk( uréenych predevsim pro armadni
RESCUE SYSTEMS slozky, hasi¢ské zachranné sbory a ostatni slozky zachrannych
systéma.

GUMOTEX Rescue Systems - development and production

of rescue (inflatable) products intended primarily for military
forces, fire rescue services and other departments within the
emergency systems.

WWW.gumotex-rescue-systems.cz

e Firma OZM Research s.r.o. se zabyva vyvojem a vyrobou
laboratornich zafizeni, které slouzi pro méfeni vlastnosti

| OZM energetickych materiald.

/ RESEARCH

Company OZM Research s.r.o. deals with the development and
produciton of laboratory devices, which are used to measure
features of energetic materials.

http://www.ozm.cz

Spole¢nost pro implementaci prkv( Industry 4.0 s dlouhodobou
zkuSenosti s komplexni realizaci systémuU pro snizovani
A energetickych zdrojl provozd pomoci inteligentniho
* centralniho fizeni, monitorovani energetickych médii a

dalkového reseni poruch technologii.

Company for implementing Industry 4.0 with long-term
experience with the complex implementation of systems for
reducing energy costs through intelligent central management,
monitoring of energy media and remote controlling of
technology failures.

www.exakt.pb.cz

© SUJCHBO, v. v. i., Kamennd, Ceskd republika, 13.-15. 11. 2018
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Spolec¢nost Nicolet CZ s.r.o. se jiz od roku 2000 zaobira zejména
spektroskopii a mikroskopif (FTIR, FTNIR, Raman, FT-Raman, IR
imaging, LIBS atd.). Nicolet CZ s.r.o. je vyhradnim dodavatelem
pro Ceskou Republiku vyrobk( nasledujicich firem: Thermo
Scientific, BW Tek Inc., S+I Spectroscopy and Imaging GMBH,
Designs & Prototypes d.b.a. D&P Instruments.

Nicolet CZ s.r.o. was founded in 2000 and focused mainly on
spectroscopy and microscopy (FTIR, FTNIR, Raman, FT-Raman,
IR imaging, LIBS, etc.). Nicolet CZ s.r.o. is the exclusive supplier
in Czech Republic of the following companies: Thermo
Scientific, BW Tek Inc., S & amp; | Spectroscopy and Imaging
GMBH, Designs & Prototypes d.b.a. D & P Instruments,
Neaspec.

http://www.nicoletcz.cz

Spole¢nost poskytujici komplexni sluzby v oblasti ochrany
zivotniho prostfedi — nakladani s CBRN latkami, likvidace
nebezpecnych odpadd, sanace znecisténé podzemnii povrchové
vody a zeminy, environmentalni poradenstvi ad.

Renowned Central/Eastern European environmental company
of international competency offering a comprehensive package
of environmental services, including CBRN materials treatment,
hazardous waste treatment, remediation of contaminated soil
and water.

www.dekonta.cz
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PREDNASKY

DEKONTAMINACE BOJOVYCH CHEMICKYCH LATEK POMOCI ZELEZA
VE VYSOKYCH OXIDACNICH STAVECH (FERATU)

DECONTAMINATION OF CHEMICAL WARFARE AGENTS USED BY IRON
IN HIGH OXIDATION STATES (FERRATES)

Marek Andrle®*, Jan Filip®, Jana Oborna®, lvo Medfik?

a\ojensky vyzkumny Ustav, s.p., Veslatska 230, 637 00, Brno, Ceskd republika

bRegionalni centrum pokrocilych technologif a materiald, UP Olomouc, SlechtitelG 27, 783 71,
Olomouc

*Korespondujici autor. e-mail: andrle@vvubrno.cz.cz, tel.: +420 532 191 385

Abstrakt

Predkladany prispévek se zabyvd vyuZitim feratd (Zelezicnanl a Zelezan(l) v oblasti
dekontaminace bojovych chemickych latek. Prace je zaméfena na studium rychlosti
dekontaminacnich reakci a dekontaminacni kapacity pouZitého oxidacniho materidlu
s vybranymi bojovymi chemickymi latkami (yperit, soman a latka VX). Ziskané vysledky
z laboratornich experimentl pak byly plné vyuZity pfi testech v pilotnim méfitku, kde byla
sledovana ucinnost dekontaminace v zavislosti na koncentraci preparatu, zpdsobu aplikace a
dobé plisobeni. U¢innost dekontaminace se lisila dle druhu testované bojové chemické latky a
byla zavisld na typu dekontaminovaného povrchu (pisek, beton, asfalt a trdva). Procenta
dekontaminace povrch( se pak pohybovaly v rozmezi od 62 % az do 100 %.

Kli¢ovd slova: dekontaminace, yperit, soman, ldtka VX, ferdt

Abstract

This paper deals with the use of ferrates (FeV and FelV) in the field of decontamination of
chemical warfare agents. The work is focused on the study of the decontamination reaction
rates and the decontamination capacity of the used oxidation material with selected chemical
warfare agents (sulfur mustard, soman and VX). The results obtained from the laboratory
experiments were then fully utilized in the pilot scale tests, where the decontamination
efficiency was monitored depending on the concentration of the preparation, the time of
application. The decontamination efficiency differed according to the type of chemical warfare
agents and was dependent on the type of decontaminated surface (sand, concrete, asphalt and
grass). The percentage of decontamination of the surfaces then ranged from 62 % to 100 %.

Key words: decontamination, sulfur mustard, soman, VX, ferrate
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POSOUZENI SEKUNDARNI KONTAMINACE PO UPLATNENI
SOUCASNYCH DEKONTAMINACNICH POSTUPU

ASSESSMENT OF SECONDARY CONTAMINATION AFTER APLYING
OF CURRENT MILITARY DECONTAMINATION METHODS

Josef Brinek®*

aStatnf Ustav jaderné, chemické a biologické ochrany, v. v. i., Kamenna 71, Milin 262 31, Ceska
republika
*Korespondujici autor. e-mail: brinek@sujchbo.cz.cz, tel.: +420 545 217 038

Abstrakt

Proces dekontaminace, odstrafiovani chemickych a biologickych rizik (CB) z povrch(, budov,
vozidel a venkovnich prostord je klicovym krokem k Uspésné reakci na utok zahrnujici CB latky.
Zakladnim pozadavkem pro dekontaminaci je, aby jako proces byla rychla, extrémné dikladna
pfi zachovani jeji ekologické Setrnosti s cilem dosahnout maximalni Urovné jeji ucinnosti v
souvislosti s otdzkou zbytkové kontaminace a zbytkového zdravotniho rizika, které z toho
vyplyva. | kdyz je znama uroven zbytkové kontaminace po dekontaminaci, neni trividlni
jednoznacné stanovit zdravotni rizika s ni spojena. Cilem projektu RACED bylo proto navrhnout
nastroj pro fizeni rizik, ktery by umoznil opravnénym osobdam racionalné a dlvérné deklarovat
dostatecnou Ucinnost dekontaminacniho procesu nebo potfeb pro opétovné provedeni
dekontaminacniho kroku nebo Upravu postupu z hlediska dekontaminacnich prostredkd, casu
nebo jeji kvality.

Klicovd slova: CB dekontaminace, zbytkovd kontaminace, posouzeni zdravotniho rizika

Abstrakt

The process of decontamination, removing chemical and biological (CB) hazards from surfaces,
buildings, vehicles and outdoor areas, is a key step in successful response to an attack involving
CB agents. The basic requirement for the process of decontamination is to be quick, extremely
thorough and environmentally inert while trying to reach the maximum level of
decontamination process efficiency related to the question of residual contamination and
remaining health risk arising therefrom. Even if residual contamination is known, it is not
possible to relate unambiguously that to the remaining health hazard. The aim of the RACED
project was to propose a risk management tool that allowed the operational decision maker to
declare rationally and confidently sufficient efficacy of the decontamination process or needs
for redo the decontamination step, or adjust the procedure in terms of decontamination
means, time or thoroughness.

Key words: CB decontamination, residual contamination, health risk assessment

© SUJCHBO, v. v. i., Kamennd, Ceskd republika, 13.-15. 11. 2018
ISBN 978-80-270-4852-6 Ellm



HAZMAT PROTECT 2018

ORGANOKOVOVA SIT Ui0-66 PRO DEGRADACI ORGANOFOSFATU
VE VODNEM PROSTREDI

METAL-ORGANIC FRAMEWORK UiO-66 FOR ORGANOPHOSPHATE
DEGRADATION IN AQUEOUS ENVIRONMENT

Daniel Bizek®®*, Jan Demel®a Kamil Lang®

3 Fakulta Zivotniho prostfedi, Univerzita J. E. Purkyné, Kralova Vysina 3132/7, 400 96 Usti nad
Labem, Ceska republika.

bJstav anorganicka chemie, AV CR, v. v. i., Husinec-Re# 1001, 250 68 Re?, Ceska republika
*Korespondujici autor. e-mail: buzek@iic.cas.cz, tel.: +420 266 172 190

Abstrakt

Porézni koordina¢ni polymery, oznacované zkratkou MOF (Metal-Organic Frameworks), jsou
nové a stale se rozvijejici typy materiall se zajimavymi vlastnostmi (napf. vysoky mérny povrch,
schopnost sorpce plynd, katalyticky aktivita, apod.). Jedna se o krystalické, porézni materialy,
které se skladaji z kovovych (oxo)klastr( navzajem propojenych organickymi linkery (ligandy).
MOFy na bazi Zr'V oxoklastrd, [ZreOs(OH)s4], jsou ucinnymi katalyzatory pro rozklad
organofosfatovych toxickych sloucenin, zejména pesticidl a nervové paralytickych bojovych
latek. Nas prispévek je vénovan vyuziti UiO-66, ktery se sklada ze zminénych Zr-klast( a kyseliny
tereftalové, pro degradaci methyl-paraoxonu ve vodném prostredi. Nalezli jsme korelaci mezi
rychlosti jeho degradace, poctem defektl ve strukture UiO-66 a stabilitou UiO-66 ve vodném
prostredi. Pri pH vyssich nez 7.0 roste rychlost degradace methyl-paraoxonu. Tento pribéh
souvisi s tvorbou novych katalytickych center, jejichZ vznik je spojen s rozkladem UiO-66.

Klicovd slova: Organokovovd sit (MOF), organofosfdty, degradace
Abstract

Porous coordination polymers, known as metal-organic frameworks (MOFs), are new and
developing class of materials with advantageous properties (e.g., high surface area, sorption of
gasses, catalytic activity, etc.). These crystalline porous materials are composed of metal
(oxo)clusters, which are connected by organic linkers (ligands). The Zr-based MOFs of the UiO-
66 family are among the most studied systems. MOFs containing Zr'"V oxoclusters, [ZreO4(OH)a],
are effective catalysts for the degradation of toxic organophosphates, mainly pesticides and
chemical warfare agents. Here, we report on degradation of methyl-paraoxone by UiO-66
composed of the [Zr604(OH)4] clusters linked together by terephthalic acid. We correlate the
degradation rate of methyl-paraoxone with a number of defects in the structure and UiO-66
stability at agueous medium. At the pH above 7.0, the degradation rate of methyl-paraoxone
increases when compared with that at lower pHs. This behaviour is related to the formation of
new catalytic centres, which is connected with the UiO-66 decomposition.

Key words: Metal-Organic Framework (MOF), organophosphate, degradation
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QUO VADIS CBRNe FORENZNI ANALYZO?

QUO VADIS CBRNe FORENSICS?

Pavel Castulik®

@ Research Centre for Toxic Compounds in the Environment, Masaryk University Brno, Faculty
of Science, Kamenice 753/5, Pavillion A29, 625 00 Brno, Czech Repubilic,
*Korespondujici autor: e-mail: castulik@recetox.muni.cz, tel.: +420 736 674 793

Abstract

Poznatky zjisténé v prlbéhu vysetfovani zneuziti chemickych zbrani ,Investigation of Alleged
Use of CWs“ (IAU), které provadeély inspekéni tymy OPCW/UN v Syrské arabské republice a pfi
vySetfovani otrav osob v U.K., jasné ukazaly, Ze problematika CBRNe forenzni analyzy se tyka
fady oblasti, od bezpecnostnich sloZek pres toxikologicka vysetfeni biomedicinskych vzork( a
identifikaci zdroje CBRNe az po rekonstrukce déjd, které udalosti predchazely. Pfi dikladné
komplexni CBRNe forenzni analyze je tfeba brat v Uvahu souvisejici rizika vyplyvajici z mozné
pritomnosti vysoce nebezpecnych CBRNe materidld v misté vysetrovani. Nedavné kriminaini
pfipady s vysoce toxickou latkou v U. K. jsou ndzornou ukazkou toho, ze tradi¢ni postupy pfi
forenzni analyze v misté vySetfovani (odbér vzorkd, DNA, otiskl prstl, biologickych vzork,
fyzickych i elektronickych stop ad.) je tfeba pfizpUsobit novym potfebam. Prispévek pojedndva
o efektivnim propojeni formalnich procest IAU a potfeb Upravy tradi¢nich postupt vysetfovani
0 nové prvky souvisejici s rizikem pritomnosti CBRNe materidl( za Ucelem zlepSeni forenznich
postupl pri evidenci sbéru vzork( a laboratornich vysetreni pri identifikaci CBRNe materiald.

Key words: CBRNe, forenzni analyza, IAU

Abstract

The experience from the Investigation of Alleged Use of CWs (IAU) inspections conducted by
the OPCW/UN inspection teams in the Syrian Arab Republic and the event with poisoning of
the individuals in UK, brought the essential needs of the broader applications of CBRNe
forensics in law enforcement, biomedical sample toxicology, CBRNe source identification and
reconstruction of the past events such as in the field of CBRNe archaeology. The well-developed
fields of CBRNe forensics become considerable more challenging when additional hazards, such
CBRNe are present at a scene of an investigation. Recent case of high toxic substance used
during a crime incident in UK is significantly legitimate case for the improvement of traditional
forensics to operate and collect all evidence in contaminated crime scene environment
(substances, DNA, fingerprints, bio-samples, physical and electronic evidences, etc.). The
presentation will focus on the synergy activities of a formal IAU process in combination of the
needs with improved traditional and new CBRN forensics components in order to enhance
forensic capabilities for the evidence collection and of the laboratories for CBRNe substances
identification.

Key words: CBRNe, forensics, IAU
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PLAZMOVE TECHNOLOGIE A DEKONTAMINACE NEBEZPECNYCH LATEK

PLASMA TECHNOLOGIES AND DECONTAMINATION OF HAZARDOUS
SUBSTANCES

Jan Cech?*, Lubomir Proke$?, Pavel Stahel®

aCEPLANT, Masarykova univerzita, Kotlatskd 2, 611 37, Brno, Ceska republika
*Korespondujici autor. e-mail: cech@physics.muni.cz, tel.: +420 549 493 219

Abstrakt

Ochrana osob a prostredi pfed ucinky nebezpecnych chemickych latek predstavuje komplexni
problematiku, jejiz metodologie i techniky jsou jiz vysoce rozvinuté. Likvidace nebezpecnych
latek v koncentrované formé lze efektivné dosahnout konvencnimi metodami — chemickymi
¢inidly, ¢i vysokoteplotnim rozkladem/oxidaci. Prostor pro inovace a pouZiti plazmovych
technologii vSak pfedstavuji zejména situace, kde latka kontaminuje v nizkych koncentracich
povrchy, ¢i plynnou fazi. Zejména pak tehdy, kdy vlastnosti kontaminovanych predmét(, ci
materiall nejsou kompatibilni s uzitim ,,mokré” chemické cesty, ¢i vysokych teplot. V rdmci
prednasky budou predstaveny priklady, vyhody/nevyhody pouZiti plazmovych technologii pro
dekontaminaci/rozklad nebezpecnych latek a modelovy pfiklad rozkladu tékavych organickych
latek (VOC) obsazenych v plynném prostfedi (odpadni vzdusniny).

Klicovd slova: plazmovd technologie, nebezpecné Idtky, dekontaminace

Abstract

The protection of people and environment against the hazardous substances represents a
complex issue, for which the methodology and techniques are already highly developed. The
disposal of hazardous substances in concentrated form can be effectively achieved using
conventional methods — chemical reagents, or high temperature decomposition/oxidation. The
space for innovative plasma technologies can be found in situations, where low-concentration
contamination of surfaces or gas occurs. Esp. when the properties of contaminated objects/
materials are non-compatible to ‘wet’ chemical and/or high-temperature treatment. In the
lecture the examples of plasma technologies for decontamination/decomposition of hazardous
substances will be discussed as well as their advantages/drawbacks. The model example of VOC
decomposition will be presented also (waste gas).

Key words: plasma technology, hazardous substances, decontamination
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HPMS (HIGH PRESSURE MASS SPECTROMETRY) S ATMOSFERICKOU
IONIZACI A KOLIZNE INDUKOVANOU DISOCIACI (CID) — NOVA
TECHNOLOGIE PRO DETEKCI A IDENTIFIKACI NEBEZPECNYCH LATEK

HPMS (HIGH PRESSURE MASS SPECTROMETRY) WITH ATMOSPHERIC
PRESSURE IONIZATION AND COLLISIONALLY INDUCED DISSOCIATION
(CID) = NEW TECHNOLOGY FOR DETECTION AND IDENTIFICATION
OF HAZARDOUS COMPOUNDS

Tomas Cernohorsky 2*

2 Univerzita Pardubice, Ustav environmentélniho a chemického inZenyrstvi,
*Korespondujici autor. e-mail: tomas.cernohorsky@upce.cz, tel.: +420 466921404

Abstrakt

Pfednaska je vénovand posledni generaci mobilniho hmotnostniho spektrometru MX908
zaloZeného na technologii HPMS. Spektrometr vyuzivd miniaturizovanou iontovou past (ro cca.
250 um), diky malému rozméru a pouziti radidlnich frekvenci v oblasti 10 MHz je mozné
pracovat za tlaku 1 — 10 torr. To otevird nové moznosti pfi pouZiti v mobilnich zafizenich,
k vytvoreni vakua postacuje vicestupfiova scrollovd pumpa. Pouzitd atmosféricka ionizace
(korona vyboj s dvoji polaritou) generuje s vysokou ucinnosti positivné a negativné nabité ionty
bez nutnosti pouZziti dopantu. Konstrukce pfistroje umoziuje pfimou analyzu plynné faze
(kontinudlini pratok 3 — 8 cm3.min?) nebo vyuZiti termdlni desorpce pro detekci latek
v kondenzované fazi. V prednasce budou demonstrovany redlné vysledky pfi analyze CW a také
vyuziti kolizné indukované disociace pfi analyzy derivatd fentanylu.

Klicovd slova: Detekce, hmotnostni spektrometrie, HPMS, API, CID, bojové chemické Idtky,
fentanyl, derivaty fentanylu, MX908

Abstract

Last generation of mobile Mass Spectrometer MX908 based on HPMS technology will be
presented. The system employs a stretched-length ion trap with app. 250 um rO operating at
multiple radial frequencies around 10 MHz. This design allows to operate Mass spectrometer
at pressure 1 — 10 torr which can be generated by small multistage scroll pump. Atmospheric
pressure ionization with dual polarity corona discharge ionizer is used and provides highly
efficient generation of both positive and negative ions without a dopant. Spectrometer is
designed for continuous detection in gas phase (continuous flow 3 — 8 sccm) or for detection
of compounds in condensed phase with use of thermal desorption. Real examples of CW
detection alongs with detection of different analogs of fentanyl with use of CID will be
presented.

Key words: Detection, Mass spectrometry, HPMS, API, CID, CW, fentanyl, fentanyl analogs
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NOVE DETEKCNI PASKY KE ZJISTENI KAPALNYCH AEROSOLU BOJOVYCH
CHEMICKYCH LATEK A JINYCH TOXICKYCH SLOUCENIN

NEW DETECTION STRIPES FOR CWA LIQUID AEROSOLS AND OTHER
TOXIC CHEMICALS

Michal Dymak?*, Vladimir Pitschmann®, Luka$ Kralik?, Kamila Lunerova?, Jakub Vanék?

aStatni Ustav jaderné, chemické a biologické ochrany, v.v.i.,, Kamennd 71, 262 31 Milin
b Oritest spol. s.r.o., NdbfeZni 90/4, 150 00 Praha 5
*Korespondujici autor. e-mail: dymak@sujchbo.cz, tel.: +420 603 719 585

Abstrakt

Hrozba zneuZiti chemickych bojovych latek nebo jejich ndhodné rozsifeni pfi manipulaci
s nalezy neznamych predmétl je stdle realna. Pro rychlé a jednoduché zjisténi pfitomnosti
téchto latek v kapalné podobé se s vyhodou pouZivaji detekéni papirky napf. PP-3, které jsou
zaloZeny na principu barevnych indikator( reagujicich skupinové na latky typu H, G a V. Toto
feSeni se pouZiva jiZ mnoho let, ale jeho nevyhodou je velky pocet falesné pozitivnich reakci a
pomérné mala specifita. Pfispévek sumarizuje dosavadni poznatky v této oblasti s ohledem na
stale aktudlni potrebu dalsiho rozvoje jednoduchych detekcnich prostifedkd pro zjistovani
pfitomnosti nejen chemickych bojovych latek a jejich prekurzor(, ale i fady toxickych
primyslovych chemikalii. Dalsi vyvoj v oblasti ploSnych detektor( spociva ve zkouseni novych
detekénich principl zaloZzenych na doposud nevyuzivanych reakcich analyt-chromogenni
¢inidlo, v optimalizaci stavajicich detekénich principd s vyuzitim novych typd nosicd, zvySovanim
specificnosti a stability barevnych odezev a rozsirenim o moznost detekce i kapalnych aerosol{.

Klicova slova: detekcni papirky, barevné reakce, bojové chemické Idtky, toxické primyslové
chemikdlie, aerosol

Abstract

The threat of misuse of chemical warfare agents or their accidental release during handling of
unknown objects is still real. Detection papers, such as PP-3, used for rapid and simple
detection of these agents, are based on detection principle using indicators giving group colour
reaction with H, G, or V agents. This simple solution has been used for many years, however it
shows some disadvantages, namely many false positive responses and quite low specificity. The
article summarises current knowledge in this field, regarding actual needs of developing simple
detection means for rapid detection of chemical warfare agents and their precursors as well as
many toxic industrial compounds. Ongoing research of planar detectors focuses on testing of
new detection principles based on unused chromogenic reagents, optimisation of current
detection principles using new types of carriers, increasing the specificity and stability of colour
products and searching of possibilities for liquid aerosol detection.

Key words: detection papers, colour reactions, chemical warfare agents, toxic chemical
compounds, aerosol
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STANOVEN{ TEPELNYCH ODPORU POLNICH UNIFOREM POSTUPEM
DLE CSN EN 15831

DETERMINATION OF THERMAL RESISTANCE OF FIELD UNIFORMS
ACCORDING TO EN 15831

Jan Figer®* Robert Toma?, Jana Svecova®, Antonin Havelka®

@Brno University of Technology, Technicka 2, 616 69 Brno, Czech Republic

b University of Defence in Brno, Kounicova 156/65, 662 10 Brno, Czech Republic

¢ Technical university in Liberec, Studentska 1402/2, 461 17 Liberec, Czech Republic
* Korespondujici autor: fiser@fme.vutbr.cz, +420 541 143 242

Abstrakt

Pfispévek se zabyva testovanim tepelnych vlastnosti polni vystroje pomoci tepelného
manekyna Newtona a klimatické komory FSI, VUT v Brné. StéZzejnim bodem je ovéreni méfici
metodiky, kterd vychazi z normy CSN EN 15831 a jeji aplikovatelnosti v podminkach pouZitého
méficiho vybaveni. Metoda byl nasledné pouzita pri méreni 8 rliznych kombinaci polni vystroje
s cilem stanovit celkovy tepelny odpor jednotlivych skladeb, které byly shodné z pohledu
vrstveni odévu, ale rizné z hlediska pouzitych textilnich material(. Dale je diskutovana moznost
vyuZziti paralelniho ¢i sériového pristupu k vypoctu celkového tepelného odporu a jeho vliv na
vyCisleny celkovy tepelny odpor konkrétni skladby uniformy. Ziskané hodnoty jsou pak dilezité
nejen pro zhodnoceni vhodnosti dané kombinace vystroje pro urcité klimatické pasmo a odhad
pfipadného tepelného stresu, ale také jsou nezbytné jako parametry pro termofyziologické
modely a detailni predikci tepelné zatéze lidského organizmu.

Klicovd slova: tepelny odpor, polni uniforma, textilni materidl, manekyn, klimakomora

Abstract

The paper deals with the clothing properties measurement of military ensembles by the means
of Newton thermal manikin and Brno University of Technology climatic chamber. The focal
point is the verification of the measurement methodology, which is based on CSN EN 15831
and its applicability in the conditions defined by the used equipment. The method was
subsequently tested on 8 different combinations of military clothing in order to determine the
clothing thermal resistance of each ensemble, with similar layering but different textile
materials used. The differences in a parallel and serial approach for calculating the overall
thermal resistance and its influence on the quantification of overall thermal resistance of the
military uniforms are discussed as well. The results of the investigation are important not only
for the prediction of potential heat stress in defined climate conditions but they are also crucial
inputs for thermophysiological models and detail prediction of body heat load.

Key words: thermal resistance, military clothing, textile material, manikin, climatic chamber
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SOUCASNE PESTICIDY - PREDSTAVENI, LEGISLATIVA, VYSKYT A OSUD
\V PROSTREDI, NEBEZPECNOST A RIZIKA

CURRENTLY USED PESTICIDES — INTRODUCTION, LEGISLATION,
OCCURRENCE AND FATE IN THE ENVIRONMENT, HAZARD AND RISKS

Jakub Hofman?®*

@ Centrum pro vyzkum toxickych latek v prostfedi - RECETOX, Prirodovédeckd fakulta,
Masarykova univerzita, Kamenice 5, Brno, 62500; hofman@recetox.muni.cz
*Korespondujici autor. e-mail: hofman@recetox.muni.cz

Abstrakt

V prednasce bude predstavena rozsahla skupina latek, kterou Ize oznacit jako v soucasnosti
pouzivané pesticidy (z angl. currently used pesticides — CUPs). Jedna se o chemicky velice
heterogenni skupinu latek, které v soucasnosti jsou nebo byly v neddvné minulosti schvalené a
pouzivané jako ucinné latky na ochranu rostlin. Porfolio pesticidd proslo v poslednich péti
desetiletich vyraznymi zménami: od organochlorovanych latek, u kterych byl problém jejich
vysoka perzistence, bioakumulace, chronicka toxicita a dalkovy transport v prostfedi, k dalSim
latkam, které sice maji priznivéjsi environmentalni vlastnosti, ovsem nelze fici, Ze nepfedstavuji
pro zivotni prostfedi problém. To je dano jejich velmi vysokou spotfebou v soucasném systému
zemédélského hospodareni zcela zavislého na agrochemikaliich. Kromé toho je rfada z téchto
latek stale problematickd jak z hlediska jejich environmentdlniho osudu, tak nezddoucich
ucinkd. Prispévek ma za cil se skupinou CUPs sezndmit, struc¢né predstavit soucasnou EU
legislativu pripravk( na ochranu rostlin a komentovat vyskyt, osud a Ucinky CUPs v prostredi.

Klicovd slova: pesticidy, puda, voda, nebezpecnost, rizika

Abstrakt

The lecture will present a large group of substances called “currently used pesticides” (CUPs).
It is a chemically very heterogeneous group of substances that share the fact that they are
currently or have recently been approved and used as active ingredients in plant protection
products. The pesticide portfolio has undergone significant changes over the last five decades:
from organochlorine persistent substances with very high persistence, bioaccumulation,
chronic toxicity and long-distance transport in the environment to other substances which,
although generally have more favorable environmental properties, still may pose problems for
the environment. This is due to their very high use in the current agriculture systems that are
completely dependent on agrochemicals. In addition, many of these substances are still
problematic both in terms of their environmental fate and undesirable effects.
The presentation aims to get listeners acquainted with the CUPs group, briefly present
the current EU legislation on plant protection products and comment on the occurrence, fate
and effects of CUPs in the environment.

Key words: pesticides, soil, water, hazards, risks
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VYUZITI FLUORESCENCNIHO PRASKU K URCENI UCINNOST]
KONTAMINACE A DEKONTAMINACE

USE OF FLUORESCENT POWDER TO DETERMINE CONTAMINATION
AND DECONTAMINATION EFFICIENCY

Josef Holecek®*, Petr Otahal®

aStatn{ Ustav jaderné chemické a biologické ochrany v. v. i., Kamennd 71 Ceska republika
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Abstrakt

Pro stanoveni parametrd charakterizujicich dekontaminacni proces, jakymi jsou hodnota
dekontaminacni Ucinnosti ¢i hodnota dekontaminacniho faktoru je pouzivano zdrojd
ionizujiciho zafeni. Pouziti téchto zdroju je finanéné narocné a nese sebou i jisté riziko
kontaminace okoli a vneposledni fadé ohroZeni zdravi. Vtextu je popsano vyuZziti
fluorescenéniho pigmentu jako ndhrady zdrojd ionizujicitho zareni pro vyhodnoceni miry
kontaminace povrchu a stanoveni parametrd definujicich proces dekontaminace.

Klicovd slova: fluorescencni pigment, kontaminace, ucinnost dekontaminace, analyza obrazu

Abstract

The ionizing radiation sources are being used to determine the parameters characterizing the
decontamination process, such as decontamination efficiency or decontamination factor value.
The use of these resources is costly and also involves a certain risk of contamination of the
environment and, last but not least, health threats. The text describes the use of fluorescent
pigment as a substitute for ionizing radiation sources for the evaluation of the level of surface
contamination and the determination of parameters defining the decontamination process.

Key words: fluorescent pigment, contamination, decontamination efficiency, image analysis
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VLIV IONTU KOVU NA ACETYLCHOLINESTERAZU INHIBOVANOU
LATKAMI SERIE ,V“

THE IMPACT OF METAL IONS ON THE ACETYLCHOLINESTERASE
INHIBITED BY THE NERVE AGENTS ,V“ TYPE

Monika Hoskovcova®*

a Univerzita obrany v Brné&, Ustav ochrany proti zbranim hromadného nigeni, Vita Nejedlého,
682 01 Vygkov, Ceska republika
*Korespondujici autor. e-mail: monika.hoskovcova@unob.cz, tel.: +420 973 452 316

Abstrakt

Biochemicka reakce uréena k detekci pritomnosti nervové paralytickych organofosforovych
latek je zaloZend na inhibici cholinovych esterdz. Je reakci skupinovou. Z chromogennich
modifikaci je nejc¢astéji vyuzivanou pravé Ellmanova reakce, pomoci niz je detekovan vznik
prislusného thiolu, ktery se projevi barevnou zménou. V praci byl studovan vliv biogennich iontd
jako mozna cesta k odliSeni zastupcl nervoveé paralytickych latek typu ,V“. Jejich poufZiti je vSak
omezeno uzitim ve stadiu pred dealkylaci enzym-inhibitorového komplexu.

Klicova slova: acetylcholinesterdza, biochemickd metoda, Ellmanovo Cinidlo, nervové paralytické
latky, kovy alkalickych zemin

Abstract

Biochemical method is appointed for detection of organophosphorus nerve agents presence.
It is based on choline esterases inhibition. It is group reaction. From chromogenic modifications
is usually used Ellman’s reaction, which is constituted for detection of developed thiol, which
is presented by color change. Influence of metal ions were studied in this work as possible way
how to differentiate members of nerve agents “V” type. Their use is limited by application
before dealkylation of enzyme-inhibitor complex.

Key words: acetylcholinesterase,biochemical method, Ellman’s reagent, nerve agents, alkaline
earth metal ions
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NOVE ANORGANICKE, ORGANOKOVOVE A KOMPOZITNI MATERIALY
PRO ROZKLAD VYSOCE NEBEZPECNYCH LATEK

NEW INORGANIC, METALLO-ORGANIC AND COMPOSITE MATERIALS
FOR DESTRUCTION OF HIGHLY DANGEROUS CHEMICALS

Pavel Janog®", Jifi Henych®®, Vaclav Stengl®

a Fakulta Zivotniho prostfedi Univerzity Jana Evangelisty Purkyné v Usti nad Labem, Kralova
Vysina 7, 400 96 Usti nad Labem, Ceskd republika

bJstav anorganické chemie AV CR v.v.i., 250 68 Usti nad Labem, Ceska republika

* Korespondujici autor. e-mail: pavel.janos@ujep.cz, tel.: +420 475 184 148

Abstrakt

Bylo vyvinuto nékolik levnych postupl vhodnych pro pripravu reaktivnich sorbentl na bazi
oxid kovU vyznacujicich se schopnosti rozkladat vysoce toxické chemikalie vcetné bojovych
chemickych latek (BCHL). Jejich ucinnost a aplikaéni moznosti mohou byt zvySeny kombinaci
sjinymi (nano)materiadly, jako napf. sgrafen oxidem nebo jinymi nizkodimenzionalnimi
materialy. Intenzivné jsou studovany postupy umoznujici pfipravit ic¢inné reaktivni sorbenty za
nizké (pokojové) teploty; tyto sorbenty jsou vhodnéjsi pro pokrocilé aplikace, jako je pfiprava
Linteligentnich” samoodmorovacich textilii. Pro tyto Ucely byly taky pouZity organokovové
slouceniny typu MOF (Metal Organic Frameworks). Pres znacny pokrok zUstavaji stale otevieny
nékteré otdzky tykajici se mechanismu plsobeni reaktivnich sorbentl a je proto treba
zachovavat urcitou opatrnost v pripadech, kdy maji byt vysledky ziskané s vyuZitim simulant(
BCHL aplikovany na realné BCHL.

Klicovd slova: reaktivni sorbenty, TiO,, CeO,, rozklad BCHL

Abstract

Several low-cost and easily scalable procedures have been developed for the preparation of
metal oxide based reactive sorbents capable to destroy highly toxic chemicals including CWAs.
Their efficiency and applicability can be enhanced by combination with other (nano)materials,
such as with graphene oxide or other low-dimensional materials. Special low (ambient)-
temperature synthetic procedures are studied extensively with the goal to prepare efficient
reactive sorbents suitable for advanced applications, such as for the preparation of smart self-
decontaminating textiles. For those purposes, so called Metal-Organic Frameworks (MOFs)
were also used. Despite a great progress achieved in recent time, there are some open
guestions regarding the mechanisms of the reactive sorbents action. Great care should be
taken, when the findings obtained with the CWAs simulants are transferred to the reak CWAs.

Key words: reactive sorbents, TiO,, CeO; CWAs destruction
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INSTRUMENTALNI ANALYZA FENTANYLU A JEHO DERIVATU

INSTRUMENTAL ANALYSIS OF FENTANYL AND ITS DERIVATIVES

Romana Jelinkova

2 Univerzita obrany v Brn&, Kounicova 65, 662 10 Brno, Ceska republika
*Korespondujici autor. e-mail: romana.jelinkova@unob.cz, tel.: +420 973 452 322

Abstrakt

V  pfispévku jsou obsazeny informace o agonisticky pUsobici opioidni latce
anilidopiperidinového typu s nazvem fentanyl a jeho vybranych derivatech, chemickych
a fyzikdlnich vlastnostech téchto sloucenin, zpUsobech vyuziti v klinické a vojenské praxi
arovnéz o moznostech jejich stanoveni spektralnimi a chromatografickymi metodami
v soucasné dobé jak ve stacionarni, tak v polni prevozni chemické laboratofi.

V oblasti spektralni analyzy byly nalezeny optimalni podminky tvorby iontovych asociatl
fentanylu, alfentanilu, remifentanilu a sufentanilu s vybranymi azobarvivy a vypracovan postup
pro jejich extrakéné spektrofotometrické stanoveni. V chromatografické oblasti Ize s vyhodou
vyuzit jednoduchych metod typu TLC a HPLC. Metody jsou vyuzitelné pro rychlé a presné
stanoveni danych opioidd.

Klicova slova: fentanyl, spektrometrie, chromatografie

Abstract

The article includes information about fentanyl, an anilidopiperidine type opioid substance and
its derivates, including information on the chemical and physical properties of these
compounds, their use in clinical and military practice, and their determination by spectral and
chromatographic methods in both stationary and field laboratory.

In the field of spectral analysis, optimal conditions were found for the formation of ion
associates of fentanyl, alfentanil, ramifentanil and sufentanil with selected azo dyes.
Furthermore, the procedure for their extraction spectrophotometric determination was
elaborated. In the field of chromatography, simple methods such as the TLC or HPLC method
can be employed. The methods can be used for swift and accurate determination of the
aforementioned opioids..

Key words: fentanyl, spectrometry, chromatography
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ODOLNOST KONSTRUKCNICH MATERIALU HYDRATACNICH VAKU
PROTI BOJOVYM CHEMICKYM LATKAM A JEJICH SROVNANI

THE HYDRATION BAGS CONSTRUCTIVE MATERIALS RESISTIVITY
AGAINST CHEMICAL WARFARE AGENTS AND THEIR COMPARISON

Jan Kiszka?®, Stanislav Florus® Pavel Otrisal®*

a Ustav ochrany proti zbranim hromadného ni¢eni, Univerzita obrany, Vita Nejedlého, 682 01
Vyskov
*Korespondujici autor. e-mail: pavel.otrisal@unob.cz, tel.: +420 973 452 335

Abstrakt

Pfi praci v kontaminovanych prostorech, kde musi vojaci provadét ¢innost s nasazenymi
prostfedky individualni ochrany, hrozi velké riziko prehfati a dehydratace organismu. Platné
dokumenty Armady Ceské republiky (déle jen ACR) uklddaji zabezpetit chranéné osobé
dostatecny pfisun tekutin pfi praci v ochrannych prostredcich v zavislosti na teploté prostredi
a charakteru vykondvané prace. Pro tuto ¢innost je vSak nezbytné vybavit vojaka hydratacnim
zafizenim, které je odolné proti bojovym chemickym latkdm a jehoZ konstrukce umoznuje
pouZiti tohoto zafizeni s nasazenymi prostfedky individualni ochrany, pfipadné dalsi vyzbroji
odolné pro bojové chemické latky. Cilem experimentdlni prace bylo ovéfit odolnost
konstrukénich materidll hydratacnich zafizeni a jejich vzajemné srovnani. Pro porovnani byla
zkouSena zafizeni s deklarovanou odolnosti pro bojové chemické latky a bez ni.

Klicova slova: odolnost konstrukénich materidlt, rezistencni doba, sirovy yperit, hydratacni
zarizeni, dehydratace organismu, bojové chemické Idtky

Abstract

When working in contaminated areas, where soldiers must carry out activities using individual
protective equipment, there is a high risk of overheating and dehydration. In accordance with
the valid documents of the Army of the Czech Repubilic, a person using protective equipment
has to be provided with an adequate fluid intake. The volume of the water depends on the
temperature of the environment and the character of the work performed. To perform the
work, it is necessary to provide the soldier with a hydration device that is resistant to chemical
warfare agents and has a structure that allows its use when means of personal protection or
other equipment is used. Most importantly, however, the constructive materials of such
devices have to be resistant to chemical warfare agents. The aim of the experimental work was
to verify the resistance of the constructive materials of hydration devices and to compare them.
For the comparison purposes, devices designed to provide resistance to chemical warfare
agents and those that did not provide it were tested.

Key words: construction materials resistivity, breakthrough time, mustard gas, hydration device,
organism dehydration, chemical warfare agents
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LAMINOVANE, KOMPOZITNI A SENDVICOVE FOLIE (MEMBRANY)
NA BAZI GRAFEN OXIDU S NANOTEXTILIEMI

LAMINATED COMPOSITE AND SANDWICH FOILS (MEMBRANES) BASED
ON GRAPHENOXIDE WITH NANOTEXTILES

Karel Klouda®, Petra Roupovcova*?, Lucie Gembalova?®, Markéta Weisheitelova®, Jifi
Chvojka*®
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Abstrakt

Prispévek popisuje pripravu suspenzi grafen oxidu a jeho hybridnich slou¢enin GO-biochar, GO-
C60, GO-CF 0,9, které jsou nasledné rlznou technikou aplikovany na nanotextilie. Timto
zpUsobem byly pfipraveny folie kompozitniho a senvicového typu ¢i laminované nanotextilie.
U pfipravenych produktl s vyuzitim SEM analyzy bylo identifikovano vzajemné usporadani
v rezech produktt (folif). S vyuzitim DTA, DSC analyzy byla stanovena tepelna stabilita produkt(
a vzajemné porovnana se stabilitou nanotextilie.

Chemické vlastnosti GO umoznuji fadu jeho modifikaci, caste¢nou redukci, tvorbu kompozitl
s kovy a jejich oxidy. Jako priklad je popsana pfiprava a tepelna analyza kompozitu GO-TiO,/ PCl
/GO-TiO,. V zavéru prispévku je navrzeno mozné uplatnéni produktd (folif).

Kli¢ovd slova: grafen oxid, nanotextilie, biochar

Abstract

The article describes the preparation of graphenoxide suspension and its hybride compounds
GO-biochar, GO-C60, GO-CF 0,9 which are applicated onto nanotextiles using various
techniques. Sandwich and composite foils and laminated nanotextiles were prepared. The
layouts of the final foil products were studied using SEM analysis. Thermal stability of the
products was tested using DTA, DSC analysis and compared to the nanotextile stability.

Chemické vlastnosti GO umoznuji fadu jeho modifikaci, ¢aste¢nou redukci, tvorbu kompozitl
s kovy a jejich oxidy. Jako priklad je popsana pfiprava a tepelna analyza kompozitu GO-TiO2/
PCl /GO-TiO2. V zavéru prispévku je navrzeno mozné uplatnéni produktd (folii).

Key words: graphenoxide, nanotextile, biochar
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CITLIVOSTNI STUDIE TERMOFYZIOLOGICKEHO MODELU ZALOZENEM
NA FIALOVE PRISTUPU

SENSITIVITY STUDY OF FIALA-BASED HUMAN THERMOPHYSIOLOGICAL
MODEL

Barbora Kopeckova®*, Jan Pokorny?, Miroslav Jicha®

@Brno University of Technology, Technicka 2, 616 69 Brno, Czech Republic
* Korespondujici autor. e-mail: Barbora.Kopeckova@vutbr.cz, tel.: +420 605 047 324

Abstrakt

Pouziti ochrannych oblekl pfi praci v naro¢nych podminkach zvysuje tepelny stres ¢lovéka, coz
muzZe mit v urcité mire Spatny vliv na fyziologicky stav jedince. K vyhodnoceni tepelného stresu
¢lovéka byly vyvinuty tepelné indexy a termofyziologické modely, jako napfiklad FMTK model
(model lidské termofyziologie zalozeny na Fialové pfistupu). Tento model byl prvotné vytvoren
pouze pro primérného clovéka, coz mlze zplsobovat problém pro predikci fyziologického
chovani lidi, ktefi do této definice nezapadaji. V tomto pfispévku je provedena citlivostni studie
FMTK modelu pro rdzné hmotnosti a s tim souvisejici rdzné hodnoty télesného tuku a plochy
pokozky jedincl. Vysledky jsou porovnany s predikovanymi hodnotami pro prdmérného
Clovéka a je provedena studie smysluplnosti individualizace pro rGzné teploty okolniho
prostredi.

Klicova slova: termofyziologicky model, tepelny stres, citlivostni studie

Abstract

The use of protective clothing under extreme conditions increases heat stress of human, which
can lead to bad influence on his physiology. For this purpose, the thermal indices and the
thermophysiologial models have been developed, like for example Fiala-based
thermophysiological model, called FMTK. This model was originally developed for average man,
which can lead to problems with prediction of heat stress for people who do not meet this
definition. This article deals with sensitivity study of FMTK model for different mass, values of
body fat and skin area. Results are compared with predicted values for averaged man and the
relevance study of individualization for different ambient temperatures is presented.

Key words: thermophysiological model, heat stress, sensitivity study
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ZESLABENI PRONIKAVEHO IONIZUJICIHO ZAREN{ V NOVE VYVIJENYCH
MATERIALECH STINICICH VRSTEV PRO OCHRANNE ODEVY

ATTENUATION OF PENETRATING IONISING RADIATION IN SHIELDING
LAYERS OF NEWLY DEVELOPED PERSONAL PROTECTIVE EQUIPMENT
MATERIALS

Michaela Kozlovska® *, Radek Cerny®, Petr Otdhal®

aSUJCHBO v.v.i., Kamennd 71, 262 31 Milin, Ceska republika
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Abstrakt

V ramci vyzkumného ukolu Inteligentni textilie proti CBRN latkdm (VI20172020059) jsou
vyvijeny nové materidly pro stinici vrstvu ochrannych odévd, ktera by uGcinné zeslabovala
pronikavé gama a rentgenové zareni o energiich do 100 keV.

Obsahem prezentovaného pfispévku je porovnani zeslabujicich vlastnosti jednotlivych
material( pro stinici vrstvu pomoci energetické zavislosti jejich hmotnostnich zeslabovacich
koeficientll, vysledky prvotniho experimentalniho stanoveni zeslabovani pronikavého
ionizujiciho zareni v danych materidlech pomoci vyhodnoceni namérenych spekter gama zareni
rdznych radionuklidd, a vysledky pocitacovych Monte Carlo simulaci tohoto zeslabovani.

Klicovd slova: zeslabovdni ionizujiciho zdreni, gamaspektrometrie, Monte Carlo simulace

Abstract

Within the framework of the Intelligent Tissue Research Project against CBRN Substances
(VI20172020059), new materials are being developed for a shielding layer of protective clothing
that would effectively attenuate penetrating gamma and X-rays with energies of up to 100 keV.

The paper presents a comparison of the attenuating properties of individual materials,
intended for the shielding layer, by the energy dependence of their mass attenuating
coefficients. Results of initial experimental determination of the penetrating ionising radiation
attenuation in given materials by the evaluation of measured gamma spectra of different
radionuclides and results of the Monte Carlo computer simulations of this attenuation are
presented in the paper as well.

Key words: attenuation of ionising radiation, gagmmaspectrometry, Monte Carlo simulations
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PROJEKT QUIXOTE: “TECHNOLOGIE PRO DEKONTAMINACI B A C LATEK
POMOCI STUDENE PLASMY*“

THE QUIXOTE PROJECT: “QUICK XOR TECHNOLOGY FOR B&C COLD-
PLASMA DECONTAMINATION”

Karel Mazanec®*, Roman Smid
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Abstrakt

Projekt QUIXOTE financovany Evropskou Obrannou Agenturou (v rdmci programu CBRN-JIP) byl
zaméren na vyvoj a otestovani zafizeni pro dekontaminaci B a C latek s pomoci studené plasmy.
Regeni projektu se vénovalo 3esti¢lenné mezinarodni konsorcium, jeho? ¢lenové pochazeli jak
z vojenské, tak civilni oblasti ze Spanélska, Ceské republiky, Rakouska a Polska.

V ramci feseni projektu byly postaveny prototypy vyuzivajici dvé rlzné techniky: komoru pro
plasmu za atmosférického tlaku a trysku pro plasmu za atmosférického tlaku. Technologie
dekontaminace studenou plasmou je ekologicky Setrna, bezodpadova a vhodna pro citlivé
povrchy. Vojensky vyzkumny Udstav, s. p. byl zodpovédny za posouzeni dekontaminacni
ucinnosti vyvinutého prototypu za pouziti 5 rlznych realnych BCHL. Ziskané vysledky budou
pfedstaveny v prezentaci a v doprovodném c¢lanku.

Klicova slova: dekontaminace, studend plasma, BCHL

Abstract

The QUIXOTE project was aimed to develop a Biological and Chemical decontamination
equipment form “state of the art” of Non Thermal Plasma, NTP (or also called “cold plasma”)
technology, and setting out the technique’s feasibility and scalability as well as evaluating its
effectiveness compared to existing responses. The developed NTP devices enable to act
effectively on all types of biological and chemical threat agents, in extreme operational
environment, over diverse type of samples (surfaces or substrates) by using different “cold
plasma” techniques: Atmospheric Pressure Plasma Chamber (APPC) and Atmospheric Pressure
Plasma Jet (APPJ). The project has been financed by the CBRN-JIP (contract A-1152-RT-GP). Six
consortium members from the military and civilian spheres were carefully selected on the basis
of specialist skills and areas of technical expertise deemed ‘key’ to project outcomes, and
representing Spain, Poland, Czech Republic and Austria. The technology is clean and green with
a bare minimum of environmentally damaging by products. Military Research Institute, was
responsible for evaluation of the decontamination efficiency of the developed prototype using
5 different real CWA. The obtained results will be presented in the presentation and in the
article.

Key words: decontamination, cold-plasma, chemical warfare agent
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NANOVLAKENNE KOMPOZITNI MATERIALY JAKO OCHRANA PROTI
CBRN LATKAM

NANOFIBER COMPOSITE MATERIALS AS PROTECTION AGAINST CBRN
AGENTS
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Abstrakt

Nanomateridly zazivaji v posledni dobé znacny rozmach zejména z dlivodu svych unikatnich
vlastnosti. Nanomateridly se vyskytuji zejména ve formé nanocastic ¢i mikronovych castic
s nanopory. Takovéto Castice je viak nutné uchytit do struktury, aby se daly pouZit v praxi pro
nejraznéjsi aplikace. Jednou z metod je uchyceni ¢astic mezi vldkna tak, aby nedochazelo
k jejich uvolfiovani a zaroven byly zachovany jejich vlastnosti. Toho Ize dosahnout kombinaci
naprasovani Castic pfimo do zvldknovaciho procesu jako je napfiklad melt-blown nebo
elektrostatické zvldknovani, pripadné kombinace obojiho. Timto zplUsobem je mozné vytvorit
zcela unikatni kompozitni material, ktery Ize nasledné kombinovat s dalSimi v zavislosti na jeho
pouziti. Vytvorena vrstva slouzi zejména jako sorbent chemickych a biologickych bojovych latek.
V kombinaci s dalsSimi ¢astmi jako jsou hydro/oleofdbni a detekéni vrstvy tak je snaha vytvorit
unikatni material, ktery bude slouZit pro poufZiti jako ochrana proti CBRN latkam.

Klicovd slova: nanovidkenné kompozity, melt-blown, AC elektrospinning hydrofobicita,
oleofobicita, CBRN

Abstract

Nanomaterials have been experiencing considerable upsurge in recent years, namely due to
their unique properties. Nanomaterials occur mostly in the form of nanoparticles or micron
particles consisting nano porous structure. However, such particles need to be attached to the
structure so that they can be used in practice for a variety of applications. One method is to
hold the particles between the fibers so that they do not release and retain their properties.
This can be achieved by combining particle spraying directly into a spinning process such as
melt-blown or electrostatic spinning, or a combination of both. In this way, it is possible to
create a completely unique composite material which can be combined with others depending
on its use. The layer created serves primarily as a sorbent of chemical and biological warfare
agents. In combination with other parts such as hydro/oleophobic and detection layers, there
is an effort to create an unique material that will serve as a protection against CBRN substances.

Key words: nanofibrous composites, melt blown, AC electrospinning, hydrophobicity,
oleophobicity, CBRN
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FUNKCIONALIZOVANE NANOVLAKENNE STRUKTURY
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Abstrakt

Nanovldkenné struktury umoznuji aditivovat biologicky Ucinné latky, naptiklad Iatky
s antimikrobidlnimi Gcinky. Této skutecnosti je mozné s vyhodou vyuzit pro vyrobu filtracnich
materiall, ale také ochrannych odév( a dalSich ochrannych prostredk.

Typ polymeru, ucinnou latku a jeji koncentraci, jakozto celkovou strukturu textilie obsahujici
ucinnou filtraéni vrstvu s antimikrobidlnimi Gcinky je nutné designovat sohledem na
zamyslenou aplikaci materidlu a normované pozadavky produktu, pro ktery byl tento material
vyvinuty.

Pfednaska prezentuje vysledky vyvoje filtracnich médii dosahujicich filtra¢ni Gcinnost dle
pozadovanych norem EN ISO 16890 (nahradila EN ISO 779) zajistujicich mimo zachyt
partikularnich necistot antimikrobialni efekt filraéniho materialu.

Klicova slova: nanovldkennd struktura, nanovidkna, antimikrobidlni Idtky

Abstract

Nanofibrous structures allow the addition of biologically active substances, such as
antimicrobial agents. This fact can be advantageously used for the production of filter materials
but also in protective clothing and other protective equipment.

The type of polymer, the active substance and its concentration, as the overall structure of the
fabric containing an effective filtration layer with antimicrobial effects, must be designed with
regard to the intended application of the material and the standard requirements of the
product for which the material has been developed.

The lecture presents the results of the development of filtration media achieving filtration
efficiency according to the required standards EN I1SO 16890 (replacing EN ISO 779) ensuring
the antimicrobial effect of the filler material outside the trap of particulate impurities.

Key words: nanofibrous structura, nanofibres, antimicrobial agents
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Vladimir Obgel® , Pavel OtFisal®*, Stanislav Florus?
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Abstrakt

Byly pfipraveny senzory na bazi vodivych polymer( a ovéfovana moznost jejich vyuZiti pro
sledovani koncentrace plynnych skodlivin. PFi vybéru vodivych polymer(, platforem a zpUsobu
nanaseni detekcnich vrstev byly vyuZity poznatky ziskané rozsahlou resersi zamérenou na tuto
problematiku. Ke zhotoveni senzord byly pouzity hfebinkové platformy s riznymi rozméry IDT
elektrod, na které byly naneseny detekéni vrstvy z polyanilinu nebo polypyrolu dotované HC,
(NH4)2S207 , FeCls nebo Ag. Pro QCM senzor byla pouzita standardni senzorova platforma
s horizontalni montazi od firmy KRYSTALY z Hradce Krdlové. K pfipravé detekcnich vrstev byly
pouzity bud roztoky vodivych polymerd ve vhodném rozpoustédle nebo byla detekéni vrstva
zhotovena z reakénich sloZek in-situ. Pripravené VP senzory byly exponovany parami
rozpoustédel a posuzovany jejich funkéni vlastnosti z hlediska moZnosti jejich vyuZiti
ke sledovani priibéhu permeace tékavych toxickych latek bariérovymi materialy.

Kli¢ovd slova: vodivy polymer, senzor, QCM, permeacni cela, permeace, toxickd Idtka, bariérovy
materidl, rezonantni senzor, hfebinkovd platforma, QCM platforma

Abstract

Sensors on the basis of conductive polymers were prepared and their properties for using as
a detection layer for sensors based on conductive polymers. Based on acquired knowledge, this
paper focuses on the preparation of real conductive polymer sensors for study of permeation
of volatile toxic compounds through barrier materials. For this purpose, several types
of platforms have been manufactured or purchased for comb sensors with different electrode
dimensions and a suitable method of applying the detection layer of conductive polymers has
been developed and the possibilities of their doping have been investigated. For the application
of conductive polymers on resonant sensors, a standard QCM sensor platform with horizontal
mounting from company of KRYSTALY, Hradec Kralové, Ltd have been used. Prepared sensors
have been assessed not only for the response to exposure to vapors of volatile toxic substances
but also for the possibility of their incorporation into a permeation cell in order to expand
the possibilities of using the existing permeation devices.

Key words: conductive polymer, sensor, QCM, permeation cell, permeation, toxic compounds,
barrier material, resonant sensor, comb sensor
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POROVNANI VYUZITELNOSTI TESTOVACICH METOD V ACR PRO
HODNOCENI CHEMICKE ODOLNOSTI IZOLACNICH BARIEROVYCH
MATERIALU PROTI KYSELINAM

COMPARISON OF TESTING METHODS EMPLOYMENT FOR ISOLATIVE
BARRIER MATERIALS CHEMICAL RESISTIVITY AGAINST ACIDS
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Abstrakt

P¥islusnici ACR jsou pfipravovani k pinéni UkolG ve vojenskych i nevojenskych operacich.
Zejména pfi plnéni Ukold v nevojenskych operacich na tUzemi Ceské republiky mohou fesit
problémy v prostredi s vyskytem kontaminace zpUsobené Uniky kyselin. Prostredky individuaini
ochrany, které jsou v ACR zavedeny, nebyly cilené k tomuto Gcelu navrhovéany a v minulosti ani
testovany, a tudi? neexistuji redlnd data o jejich chemické odolnosti. Do prostfedi ACR byly v
nedavné dobé zavedeny metody, které jsou vyuzitelné ke zjistovani chemické odolnosti
bariérovych material( vici toxickym latkdm detekovatelnym acidobazickymi (kolorimetrickymi)
metodami & konduktometrickymi metodami. Clanek pojednava o moznosti vyuziti zavedenych
metod a porovnava vhodnost jejich pouZiti ve vztahu k zavedenym ochrannym prostfedkim
ochrany povrchu téla pFislugnik ACR.

Klicova slova: izolacni bariérovy materidl, rezistencni doba, kyselina, metoda, MINITEST,
KONDUKTOTEST, MIKROTEST, chemicka odolnost

Abstract

The Czech Armed Forces members are prepared for task fulfilment in military and non-military
operations. They can solve problems in areas with presence of contamination caused with acids
leakage mainly within task fulfilment in non-military operations on the Czech Republic territory.
Individual protective equipment which are established in the Czech Armed Forces were neither
design for this purpose and, moreover, nor tested and thus there is no real data concerning
their chemical resistivity. In recent time some methods have been introduced into the Czech
Armed Forces environment. They are usable for determination of chemical resistivity of barrier
materials against toxic compounds detectable with acidobasic (colorimetric) methods and
conductometric ones. A paper deals with a possibility of established methods employment and
compares suitability of their usage in relationship to established protective garments
designated for the Czech Armed Forces” members body surface.

Key words: isolative protective material, breakthrough time, acid, method, MINITEST,
KONDUKTOTEST, MIKROTEST, chemical resistivity
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MONITORING CONCENTRATION OF TOXIC VAPORS AND GASES
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Abstrakt

Clanek se zabyva pfipravou a vlastnostmi vodivych polymerd a moznostmi jejich vyuZiti jako
detekénfi vrstvy pro senzory na bazi vodivych polymerd. Clanek se vénuje problematice pfipravy
redlnych senzor( vyuzitelnych pro studium permeace tékavych toxickych latek bariérovymi
materialy. K tomuto uUcelu bylo zhotoveno nebo zakoupeno nékolik typl platforem pro
hfebinkové senzory s riznymirozméry elektrod a vypracovan vhodny zplsob nanaseni detekéni
vrstvy z vodivych polymert a hledany moznosti jejich dopovani. Pro aplikaci vodivych polymer(
na rezonantni senzory byla pouzita jednak standardni QCM senzorova platforma s horizontaini
montdaZzi od firmy KRYSTALY, Hradec Kralové, a.s. Pfipravené senzory byly posuzovany nejen z
hlediska odezvy pfi expozici parami tékavych toxickych latek, ale i z hlediska moZnosti jejich
zabudovani do permeacni cely s cilem rozsifit moZnosti vyuZiti stavajicich permeacnich zafizeni.

Klicovd slova: vodivy polymer, senzor, QCM, permeacni cela, permeace, toxickd Idtka, bariérovy
materidl, rezonantni senzor, hfebinkovy senzor

Abstract

The paper deals with the preparation and properties of conductive polymers and possibilities
of their use as a detection layer for sensors based on conductive polymers. This paper focuses
on the preparation of real conductive polymer sensors for study of permeation of volatile toxic
compounds through barrier materials. For this purpose, several types of platforms have been
manufactured or purchased for comb sensors with different electrode dimensions and a
suitable method of applying the detection layer of conductive polymers has been developed
and the possibilities of their doping have been investigated. For the application of conductive
polymers on resonant sensors, a standard QCM sensor platform with horizontal mounting from
company of KRYSTALY, Hradec Kralové, Ltd have been used. Prepared sensors have been
assessed not only for the response to exposure to vapors of volatile toxic substances but also
for the possibility of their incorporation into a permeation cell in order to expand the
possibilities of using the existing permeation devices.

Key words: conductive polymer, sensor, QCM, permeation cell, permeation, toxic compounds,
barrier material, resonant sensor, comb sensor
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Abstrakt

Soucasny stav pozndni o chemickych zbranich a moznosti jejich dalsiho vyvoje. Uvahy o tom,
jak nové prirodovédni poznatky a redlna politicka situace ve svété ovliviiuje nase nazory na
ochranu proti chemickym zbranim. Zavislost rozvoje chemickych zbrani na stavu v oblasti
biologickych a nuklearnich zbrani.

Kli¢ovd slova: nesmrtici chemické zbrané, biochemické zbrané, NOVICOK.

Abstract

Current state of knowledge about chemical weapons and possibilities of their further
development. Reflections on how new scientific knowledge and the real political situation in
the world affect our views on chemical weapons protection. Dependence of the development
of chemical weapons on the state of biological and nuclear weapons.

Key words: non-lethal chemical weapons, biochemical weapons, NOVICHOK
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VYUZITI TERMOFYZIOLOGICKEHO MODELU NA URCENI TEPELNE
ZATEZE CLOVEKA V OCHRANNYCH ODEVECH

APPLICATION OF THERMOPHYSIOLOGICAL MODEL TO PREDICT
THE HUMAN HEAT STRESS IN PROTECTIVE CLOTHING

Jan Pokorny®*, Barbora Kopeckova?, Jan Fiser?, Robert Toma?, Miroslav Jicha?
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Abstrakt

Ochranné odévy maji za cil ochranit ¢lovéka pred extrémnimi podminkami, pfipadné prodlouzit
dobu pobytu v takovychto podminkach (hasici, protichemické jednotky, hornici apod.). Znalost
vlastnosti ochrannych odévl je zdsadni pro vydani doporuceni, po jakou dobu je mozné
zdrzovat se ve ztizenych podminkach, aniz by doslo k zdravotnim problémdm pti akci. V tomto
¢lanku je prezentovana aplikace termofyziologického modelu FMTK na ochranné odévy. Cilem
studie bylo provést analyzu vlivu raznych odévl na tepelnou zatéz clovéka pfri vyssi fyzické
zatézi (az 4,3 met). Simulace byly provedeny pro funkéni spodni pradlo, filtraéni ochranny
prevlek FOP M2000 a protichemicky oblek Tychem-F. Zasadnimi vstupy do modelu jsou
materialové vlastnosti odévu — tepelny odpor odévu Rcl a odpor odévu vici vyparovani Ret.
Hodnoty pro jednotlivé odévy byly bud pfimo zméreny pomoci tepelného manekyna Newton
nebo uréeny na zdkladé dostupnych dat v literature. Vysledkem simulaci bylo urcit bezpecnou
dobu zatéze, kdy rektalni teplota nepresahne 38,5 °C. Vysledky byly porovnany se skutec¢nymi
daty ziskanych na dobrovolnicich pfi zatéZovych testech v klimatické komore.

Klicovd slova: termofyziologicky model, tepelny stres, ochranné odévy

Abstract

The protective clothing is used to protect human against extreme conditions and to increase a
safe time of exposure for e.g. firefighters, hazmat units, miners etc. The knowledge of
protective clothing properties is essential for adjustment of the recommended time to avoid
health risk during the mission. In this paper, the application of the FMTK Fiala-based
thermophysiological model to the protective clothing. The aim of the study was to analyse
effect of various clothing ensembles (an underwear, NBC suit, FOP M2000 and chemical
protective suit Tychem-F) for high metabolic rates up to 4.3 met. The main inputs of the model
are material properties of clothing as thermal resistance Rcl and evaporative resistance Ret.
The values of material properties of clothing ensembles were either measured by thermal
manikin Newton or were identified from literature. The main result of this study was to identify
safe time of exposure, when the rectal temperature not exceed temperature 38.5 °C. These
results were verified by the real measured data on volunteers in climatic chamber.

Key words: thermophysiological model, heat stress, protective clothing
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HODNOCENI EXPOZICE PESTICIDUM A JEJI VLIV NA ZDRAVOTNI RIZIKA
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Abstrakt

Pesticidy jsou latky uréené na kontrolu organismi, které jsou Skodlivé pro ¢lovéka a jeho
¢innosti. V této skupiné latek jsou zahrnuty pfipravky na ochranu rostlin, ale i biocidy, které jsou
uréeny na kontrolu $k@idcti mimo oblast rostlinné produkce. Clovék se s témito latkami mGze
dostat do kontaktu pfi jejich vyrobé, aplikaci a kvUli migraci pesticidd ve slozkach prostredi
muze dochazet i k expozici mimo aplikaéni sféru. Znamé jsou také ptipady, kdy doslo k ndhodné
konzumaci pesticidd, nebo Umysiné poziti pfi pokusech o sebevrazdu. Pesticidy jsou rdznoroda
skupina latek, které se lisi svymi fyzikalné-chemickymi vlastnostmi, zplsobem, mirou pouZiti a
osudem v Zivotnim prostredi. Lisi se také z pohledu expozi¢nich scénara, cest vstupu latek do
organismu a jejich toxickym ucinkem. Tato prednaska poskytne prehled pristupl k hodnoceni
expozice a rizik pesticidd u ¢lovéka s drazem na ochranu lidského zdravi. Budou prezentovany
klicové databaze a pripadové studie s cilem poskytnuti pfehledného Gvodu do problematiky.

Klicovd slova: pesticidy, lidskd expozice, hodnoceni rizik
Abstract

Pesticides are used to control organisms that are harmful to people and their activities.
Pesticides include plant protection products to protect crops, as well as biocides for non-plant
uses. People can be exposed to these compounds during their production, application, as well
as at non-application sites due to the migration of pesticides in the environment. Also, there
are cases when pesticides were ingested accidentally or during suicide attempts. Pesticides are
compounds of wide spectrum of physico-chemical properties, mode and rate of application and
environmental fate. There are several human exposure scenarious to pesticides and pesticides
differ in their toxic effects. We will present the overview of human exposure and risk
assessment of pesticides with the emphasis on human health protection. Key databases and
case studies will be presented with the aim to provide introduction to the topic.

Key words: pesticides, human exposure, risk assessment
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Abstrakt

Transportni izolaéni prostfedky osob (TIPO) jsou ochranné prostfedky uréené pro docasnou
izolaci pacient od vnéjsiho prostredi pfi prevozu do specidlniho zdravotnického zafizeni. Jsou
nezbytnou soucasti vybaveni zdravotnickych zachranar, ktefi musi poskytnout bezodkladnou
zdravotni péci pacientdm s rizikem vysoce nebezpecné nakazy ¢i kontaminace CBRN latkami,
ato vrezimu podtlakové ¢i pretlakové filtroventilace. TIPO slouzi pro docasnou izolaci
infekénich/kontaminovanych pacientd z ddvodu ochrany zachranar a okoli pred sekundarni
kontaminaci. Mikroklimatické podminky uvnitf jednotky TIPO ovliviuji pfenos tepla mezi télem
pacienta a okolim a s tim i souvisejici fyziologicky stav organismu pacienta. V klimatické komore
SUJCHBO, v. v. i. byly testovany mikroklimatické podminky uvnitf riznych typ@ TIPO. Ziskané
vysledky jsou prezentovany formou doporuceni pro konstrukci a zpUsoby pouziti TIPO.

Klicovd slova: Transportni izolaéni prostfedek osob, TIPO, vysoce nebezpecné ndkazy,
mikroklimatické podminky

Abstract

Portable isolation units (PIU) are protective means to be used for temporary isolation
of patients from the outer environment during their transport to a special medical facility. They
are necessary equipment of rescue teams participating at evacuation and urgent care of highly
contagious patients or casualties in CBRN event. Their function includes transport of the
contamined victims as well as the protection of rescue and medical teams against the
secondary contamination. The units are capable to work either in negative or positive pressure
mode. The microclimatic conditions inside the unit affect the heat transfer from the patient’s
body and related physiologic state of the patient. Various microclimatic conditions and victims®
physiology response inside the PIU of various construction types were tested. The tests were
performed in climatic chambre of SUICHBO, v. v. i. The results are discussed and put into
recommendations for PIU construction and utilizations.

Key words: Portable isolation unit, PIU, high contagious infectious disease, microclimatic
conditions
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Abstrakt

Textilni materialy zaloZzené na principu zachytl pronikajicich nebezpecénych latek na aktivnim
povrchu pomoci adsorpce jsou jednou zforem ochrany clovéka pred riziky pasobeni
nebezpecnych chemickych latek véetné bojovych (dale BCHL). Princip adsorpce je obecné
znam, avsak pro efektivnost vyuZiti sorbentu a zvySeni ochranné ucinnosti plati nékteré
vyznamné zakonitosti. Jejich aplikace na vyvoj materiall s vyuZitim nanovldken je predmétem
soucasnych praci. V prispévku jsou uvedeny nejen teoretické zakonitosti vedouci k ocekdvané
ochranné ucinnosti, ale také experimentdlni poznatky s vysledky dosazenymi s bojovymi
chemickymi latkami i jejich nahradami (simulanty) jak u jednotlivych vrstev, tak u vrstveného
systému. Vysledky jsou vztazeny kzakladnim strukturdinim parametrdm nanotextilii i
aplikovanych sorbentd.

Klicovd slova: permeace, bojové chemické Idtky, nanotextilie, adsorbenty

Abstract

The adsorption of permeating chemical compounds on the active surface of textile materials is
one of many forms of personal protection against dangerous chemical compounds including
Chemical Warfare Agents (CWA). The adsorption principle is generally known but its effective
application especially in connection with the enhancing of protection efficacy follow certain
significant rules. The development of new textile materials based on the application of
adsorbents in the combination with nanofibrous materials is the main topic of contemporary
research in this area. This contribution sums up the theoretical basis of adsorption-based
protective efficacy and also brings new experimental results of sorption and permeation of live
CWA agents and their simulants through different samples of layered composite materials.
Results are related to the basic structural parameters of nanotextiles and applied adsorbents.

Key words: permeation, chemical warfare agents, nanotextiles, adsorbents
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CHARAKTERISTIKA SIRENI NEBEZPECNYCH CHEMICKYCH LATEK
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CHARACTERISTICS OF DANGEROUS CHEMICAL SUBSTANCES SPREAD
IN SPECIFIC CONDITIONS
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Abstrakt

Problematika chemické bezpecnosti je vzhledem k neustdlému rozvoji chemického priimyslu
ve svété stale aktudlnim tématem. Riziko chemickych havarii je zcela realné a jejich dopady
mohou vzhledem k charakteristice uniklych latek a jejich nebezpecnym vlastnostem
predstavovat vyznamny zdroj ohroZeni. Jedna se pfitom nejenom o stacionarni zdroje ohrozeni,
ale i mobilni, napfiklad silni¢ni &i Zelezni¢ni cisterny vyuzivané pro transport nebezpecnych
chemickych latek. Havarie tohoto typu se vyznacuji tim, Ze jsou velmi nebezpecné jak pro
obyvatelstvo, tak i pro zvifata a Zivotni prostfedi. V rdmci prevence zdvaznych havarii, ochrany
obyvatelstva a chemické bezpecnosti je nezbytné se zabyvat i charakteristikou Sifeni
nebezpelnych chemickych latek ve formé tézkych plynd, véetné jejich experimentalniho
ovéreni za UcCelem verifikace jejich chovani ve specifickém prostredi.

Klicovd slova: nebezpelnd chemicka ldtka, tézky plyn, chemickd bezpecnost

Abstract

The issue of chemical safety is still an up-to-date subject due to the ongoing development of
the chemical industry in the world. The risk of chemical accidents is quite realistic and their
impacts can be a significant source of danger because of the characteristics of the leaked
substances and their hazardous properties. These are not only stationary sources of danger but
also mobile ones, such as road or rail tanks used for transport of dangerous chemical
substances. Accidents of this type are characterized by being very dangerous for the
population, animals and the environment. In the framework of prevention of major accidents,
population protection and chemical safety it is necessary to also address the characteristics of
spreading of dangerous chemical substances in the form of heavy gases, including their
experimental verification in order to verify their behavior in a specific environment.

Key words: dangerous chemical substance, heavy gas, chemical safety
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Abstrakt

Generovani zkusebnich plynd z ¢istych kapalin, napfiklad tékavych organickych sloucenin (VOC),
ma velky vyznam pro laboratorni a primyslové aplikace. Obecny princip pfipravy je jednoduchy
kvantitativniho odpafeni presné definovaného mnozstvi vstupni kapalné chemické latky
(obzvlasté pak méné tékavé ¢i vySevrouci) tak, aby byla celkovd chyba vystupni koncentrace
minimalizovana v co nejvétsi mife. Zafizeni, které je pfedmétem tohoto pfispévku, bylo
vyvinuto v ramci projektu , V120172020059 Inteligentni textilie proti CBRN Idtkdm® Programu
bezpeénostniho vyzkumu CR a umoZfiuje dlouhodobé stabilni generovani par irokého spektra
organickych latek ve velkém koncentra¢nim rozsahu. Zafizeni je mozné vyuzit pro testovani a
kalibrace analytickych metod, pfistroji a detektor( a také pfi vyvoji novych senzord, materiald,
sorbentl a katalyzatorl nebo feseni primyslovych aplikaci.

Klicovd slova: priprava par, pfesnd koncentrace, kalibrace, testovani

Abstract

Generating of vapors from liquid chemicals, e.g. volatile organic compounds (VOCs) has a great
importance for many laboratory and industrial applications. General principle of such vapor
preparation is facile — it is a simple evaporation. The most demanding part of the whole process
is the ensuring of the quantitative evaporation of precisely defined amount of the initial liquid
chemical (especially low volatile and high boiling) in order to minimize the error of the final
vapor concentration as much as possible. This contribution presents the new instrument which
was developed within the framework of the research project “VI20172020059 Smart textile
against CBRN compounds” of the Czech Republic Security research program. This instrument is
able to generate the precise vapor concentrations of the broad spectrum of organic compounds
in a wide concentration range. The instrument can be used for testing and calibration of many
analytical methods, instruments and detectors and also in the development process of novel
sensors, materials, sorbents and catalysts or even for many industrial applications.

Key words: vapor generation, precise concentration, calibration, testing
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PERSONAL MONITORING SYSTEM DESIGNED TO IMPROVE THE SAFETY
AND AGILITY OF THE INTEGRATED RESCUE SYSTEM
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Abstrakt

Prispévek shrnuje prlibéiné vysledky vyzkumu a vyvoje systému, ktery je zaméren na zvyseni
bezpelnosti zasahujicich slozek integrovaného zachranného systému pfi feSeni mimoradné
udalosti ¢i krizové situace a na podporu jejich vycviku. Prislusnici pfedevsim zakladnich slozek
integrovaného zachranného systému jsou ve své praci vystaveni znacnému fyzickému a
psychickému zatizeni. Nadmérny stres a Unava, nejenom Ze pfimo ohrozuji jejich zdravi, ale
mohou negativné ovlivnit okamzitou schopnost rychle a spravné se rozhodnout v kritické
situaci. Perspektivni moznosti, jak témto situacim predchazet, jsou osobni dohledové systémy,
které monitoruji a v realném c¢ase automaticky vyhodnocuji vybrané fyziologické parametry
snimané z téla v kombinaci s parametry z okolniho prostredi.

Kli¢ovd slova: dohledovy systém, monitorovani, integrovany zdchranny systém

Abstract

The article summarizes ongoing results of the research and development of a system focused
on enhancing the safety of teams participating in the integrated rescue system managing
extraordinary events or crisis situations, and on the support in the course of training. Primarily
members of the basic components of the Integrated Rescue System are exposed to
considerable physical and psychological burdens. Excessive stress and fatigue, not only dire ctly
threatens their health, but can also negatively affect their immediate ability to quickly and
accurately make decisions in critical situations. Perspective ways such situations to some extent
can be prevented are with personal surveillance systems which monitor in real time and
automatically evaluate selected physiological parameters sensed from the body in combination
with parameters of the environment.

Key words: Surveillance system, Monitoring, Integrated Rescue System
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EFEKT SUBSTRATU NA VYSLEDEK PCR

EFFECT OF SUBSTRATE ON THE RESULT OF PCR
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Abstrakt

Metoda PCR nebo jeji varianty napf. gPCR nebo RT-qPCR dnes patfi mezi béiné vyuzivané
metody v fadé obord. Metodu zaloZzenou na amplifikaci cilového Useku nukleové kyseliny Ize
mj. vyuzit i pro detekci biologickych agens zafazenych do skupiny potencialné zneuzitelnych pro
bioteroristicky Utok. Citlivost a specificita metody je vykoupena pomérné nizkou toleranci
k inhibitordm obsazenym ve vzorku. V predklddaném prispévku jsou diskutovany faktory
ovliviujici PCR reakci v pfipadé vyuziti pro detekci vysoce rizikovych a rizikovych b-agens.

Klicovd slova: detekce, izolace, inhibitory, PCR

Abstract

The PCR method or variants of this method, e.g. qPCR or RT-gPCR, are commonly used in a
number of fields. A method based on amplification of the target nucleic acid segment can,
among other things, be used to detect biological agents included in the group potentially
abusive for bioterrorist attack. The sensitivity and specificity of the method is redeemed by
relatively low tolerance to the inhibitors contained in the sample. In the present paper, factors
influencing the PCR reaction are discussed when used to detect high-risk and risk biological
agents.

Key words: detection, isolation, inhibitors, PCR
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Abstrakt

Mykotoxiny predstavuji vyznamné riziko pfi plisfiové kontaminaci potravin rostlinného pivodu,
pripadné pfi sekundarni kontaminaci Zivocisnych produktd po zkrmovani kontaminované pice.
JelikoZ vétSina mykotoxinl musi pro uplatnéni svého ucinku prekonat plazmatickou membranu,
Ize predpokladat, Ze jsou tyto nezfidka amfifilni latky schopny plazmatickou membranou
prochdazet nebo ji narusit. V rdmci této prace jsme nechali vybrané mykotoxiny interagovat
s pripravenymi fosfolipidovymi biomembranovymi vacky o rdzném sloZeni a povrchovém
naboji. Pro vyhodnoceni miry interakce byla vyuZita metoda liposomalni elektrokinetické
chromatografie. Ziskané vysledky prokazaly, Ze velikost interakce zavisi na slozeni biomembran
a chemickém prostredi, ve kterém interakce probiha. Spravnym vybérem interakéniho systému
bylo mozno rozseparovat smési zkoumanych mykotoxind.

Kli¢ovd slova: mykotoxin, biomembrdna, interakce

Abstract

Mycotoxins are a major risk due to fungi contaminated vegetable food products and also due
to accumulation of mycotoxins in animal food products from feeding a contaminated fodder.
To generate its toxic effect, the particular toxin has to pass the barrier of cytoplasmic
membrane. Therefore, it can be anticipated that the toxins, usually bearing amphiphilic
gualities, has an ability to pass or disrupt plasmatic membrane. In the presented work, the
selected mycotoxins were left to interact with prepared phospholipid biomembrane vesicles
with various phospholipid composition and surface net charge. The interaction was evaluated
using the method of liposomal electrokinetic chromatography. The acquired data proved that
the interaction intensity is connected to particular composition of the biomembrane as well as
it is connected to the chemical composition of the solution in which the interaction takes part
in. By selection of the right interaction system we were able to separate the investigated
mycotoxins from mixture of compounds.

Key words: mycotoxin, biomembrane, interaction
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Abstract

Ochrana sebe sama a svych blizkych nebo boj o lidsky Zivot, at uz o nas vlastni nebo Zivot cizi,
je jednou z neprekrocitelnych priorit lidské bytosti. Pfi feSeni otdzky bezpecnosti je velmi tézké
zhodnotit spolecenskou pfijatelnost rizika, pfi zasazeni Uzemi jak pfirodnim, antropogennim
nebo kombinovanym vlivem. Problematika dekontaminace je celosvétové velmi aktualni a jeji
vyznam se razantné zvySil po sarinovém Utoku v Tokiu 1995. ZdvaZnost problematiky
dekontaminace zasahujicich slozek, ale i obyvatelstva a hmotnych struktur ukdzala i udalost
nedavné doby. Cilem projektu VH20172020011 v rdmci Bezpeénostniho vyzkumu MVCR je
zjisténi vhodnych dekontaminacnich Cinidel, postupl a opatreni, které by bylo mozné pouzit
pro dekontaminaci osob s rliznym typem a zdvaznosti zranéni. Tyto procesy jsou klicové pro
minimalizaci ¢asu pobytu pacienta v misté nestésti a maximalni zefektivnéni systému triage,
zahajeni lé¢by a maximalizaci efektivity transportu a zahdjeni nemocnicni faze 1écby. Partnerem
projektu je Statni Ustav pro jadernou, chemickou a biologickou ochranu (dale jen ,,SUJCHBO®).

Klicovd slova: dekontaminace; zranény,; CBRN.

Abstract

The protection of ourselves and our next of kin or the fight for a human life, either our own or
for anybody else, is one of the undisputable priorities of a human being. While addressing the
safety and security issue, it is extremely difficult to assess the social acceptability of risk when
subject to natural, anthropogenous or combined hazards.

Aim: In this paper we would like to address the security and safety management, activities and
organization of the incident site in the course of decontamination of the large number
of affected and, in particular, injured individuals. Globally, the issue of decontamination is very
topical and its importance has significantly increased after the sarin attack in Tokyo in 1995.
We decided to analyse this topic since we are a members of the research team which is to find
suitable decontaminants that could be used to decontaminate individuals with various types
and severity of injuries. These processes are the key to minimize the time the patient stays
at the incident site and to maximize triage system efficiency, initiate treatment and maximize
transport efficiency and initiate the hospital stage of treatment. This project is carried out
in partnership with the National Institute for Nuclear, Chemical and Biological Protection.

Key words: decontamination; injury; CBRN

© SUJCHBO, v. v. i., Kamennd, Ceskd republika, 13.-15. 11. 2018
ISBN 978-80-270-4852-6 E43m


mailto:rfilipcikova@gmail.com

HAZMAT PROTECT 2018

VYUZITI HRM ANALYZY PRI IDENTIFIKACI PATOGENU

USE OF THE HRM ANALYSIS IN PATHOGEN IDENTIFICATION
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Abstrakt

Analyza HRM — analyza kfivek tani svysokym rozliSenim — predstavuje post-PCR metodu
umozniujici odliseni podle sekvence amplikonu. Amplikon je tedy analyzovan hned po
dokonceni real-time PCR vtom samém pfistroji bez nutnosti dalSich manipulaci se vzorky.
V reakci jsou pouzivana interkalacni barviva tzv. tfeti generace a specidlni software nezbytny
pro analyzu hrubych dat. Pro predvedeni uzite¢nosti analyzy HRM byly vybrany vzorky viru
klistové encefalitidy (TBEV) a bakterii Brucella sp. jakozto zastupci patogennich biologickych
agens. TBEV zahrnuje tfi rlzné subtypy spojené s rozmanitym pribéhem onemocnéni, mezi
Brucella sp. je fazeno velké mnozstvi geneticky blizce pribuznych druhl, z nichz nékteré
predstavuji pro clovéka velké riziko. Proto je analyza HRM vtomto pripadé zamérena
na odliSeni B. abortus, B. melitensis a B. suis od ostatnich brucel.

Klicovd slova: analyza HRM, patogen, odliseni, TBEV, Brucella

Abstract

The HRM — high resolution melting — analysis represents a post-PCR method enabling the
differentiation according to the sequence of the amplicon. Thus, the amplicon is analyzed right
after the real-time PCR in the same machine without further manipulation with samples. The
so-called third generation intercalating dyes are used in the reaction, and special software for
the analysis of raw data is essential. To demonstrate the usefulness of the HRM analysis, tick-
borne encephalitis virus (TBEV) and Brucella sp. were chosen as examples of pathogenic
biological agents. The forth involves three distinct subtypes connected with a varied course of
the disease, the latter comprises a high number of genetically closely related species, although
some of them possess a high risk for humans. Accordingly, the HRM analysis was selected to
distinguish B. abortus, B. melitensis and B. suis from the rest of Brucella sp.

Key words: HRM analysis, pathogen, differentiation, TBEV, Brucella
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BEZPECNOSTI OBYVATELSTVA

NEW GENERATION OF PORTABLE MONITORS FOR PROVISION
OF POPULATION PROTECTION
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Abstrakt

Jednou ze soucasnych bezpecnostnich hrozeb je moznost zneuZiti radioaktivniho materidlu pfi
masovych akcich, v podzemni dopravé (metro), udalostech s Ucasti chranénych osob nebo
nelegdlniho prevozu takového materidlu. Pro rychly screening velkého poctu osob nebo
techniky je nutno pouzit rychlé a dostate¢né velkoobjemové detektory s mozZnou
spektrometrickou odezvou. Toto umozniuji nové velkoobjemové portdlové detektory
s plastovymi scintilatory, které jsou schopné detekovat gama s dostate¢nou ucinnosti a
rychlosti. Plastové detektory maji po fadu let vyznamné vyuziti jako radiac¢ni monitorovaci
portaly pro kontrolu vozidel. Pro dalsi aplikace (skenovani osob pfi prdchodu na hromadné
akce, pojizdné skeny vozidel, ...) se jako perspektivni mozZnost jevi vyuziti plastovych
scintilacnich detektord mensich rozmérd. Prestoze plastové detektory vykazuji spektrometrické
vlastnosti pfi detekci zareni gama, nelze je pouzivat pfimo k identifikaci nuklidd, jsou ale velmi
vhodné jako signalni detektory pro monitorovani prochazejicich osob (napf. na letisti,..), jsou
ale dostatecné citlivé, Ize vyrobit pomérné veliké objemy krystall a zaroven jsou cenové
dostupné. VySe zminéné (zejména cena a rdzné velikosti krystal) a jednoduchost obsluhy
mohou byt velmi uZite¢né v prvni fazi monitorovani mimoradné radiacni situace, kdy je
nejdllezitéjsi stanoveni prikonu davkového ekvivalentu a nikoliv stanoveni aktivit jednotlivych
nuklidd. Dalsi vyhodou by byla mozna i jejich rychld vymeéna v pripadé kontaminace na rozdil od
drahych monitorovacich systéma se scintilaénimi nebo i polovodi¢ovymi spektrometrickymi
detektory.

Poster predstavuje testy moZznosti vyuZiti plastového detektoru pfi sledovani prochazejicich
osob. Na zdakladé kalibraci pomoci bodovych a plosnych zdroji byly odhadnuty minimalni
aktivity, které je detektor jiz schopen zachytit pfi pridchodu kolem néj ve vzdalenosti do nékolika
metra.

Poster je vypracovén na zakladé projektu Ministerstva vnitra CR ID: VI20172020104.

Klicova slova: velkoobjemové portdlové detektory, detekce gama zdreni
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UDALOSTI PODLEHAJICI MZP (WHO 2005)

THE REAL PLACES OF IDENTIFCATION OF PERSONS WITH A HIGHLY
CONTAGIOUS DISEASE AND CONNECTIONS DITIONS LINKED TO THE
UNIFIED APPROACH ACCORDING TO INTERNATIONAL HEALTH
REGULATIONS (WHO 2005)
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Abstrakt

Ptiklady vyskytu osob s podezfenim na VNN a mista identifikace podléhajici MZP (WHO 2005).
Postupy a koordinace slozek IZS a vladnich slozek. Nutnost vytvoreni Gcinného systému pro
rychlou reakci, zavedeni metodiky k vycviku a spravné postupy krizového managementu.
V¢asna identifikace vyskytu pacienta s podezfenim na VNN: docasna karanténa v izolacni
komore, pfijezd biohazard tymu a umisténi pacienta do transportniho izolac¢niho prostfedku
(TIP) v podtlakovém rezimu, nasledny transport do specializovaného zdravotnického zafizeni.
Dekontaminace biohazard tymu a TIP pfed transportem do specializovaného ZZ, umisténi do
izolaéni podtlakové jednotky bioboxu a ndsledna hospitalizace. VSe zohlednéno na bezpecnost
vSech zasahujicich slozek s pouzitim OOP a ochranu obyvatelstva.

Klicovd slova: VNN — vysoce nebezpecnd ndkaza, identifikace, metodika, krizovy management,
docasnd izolace, transport, dekontaminace, pouZziti OOP a ochrana obyvatelstva

Abstract

Examples of the occurrence of persons suspected with a highly contagious disease and
identification points subject to the International Health Regulations (WHO 2005). Procedures
and coordination of the IRS and government departments. Necessity of an effective, rapid
response system, the introduction of a training methodology, and the proper technique of crisis
management. Early identification of a patient suspected with highly contagious disease:
temporary quarantine in the isolation chamber, arrival of the biohazard team and placement
of the patient into the transport isolation device under the negative pressure, ensuring
transport to a specialized medical facility. Decontamination of the biohazard team and the
transport isolation device prior to transport to a specialized hospital, placement in an isolation
biobox unit and subsequent hospitalization. All taken into account the safety of all intervening
bodies using PPE and protection of the population.

Key words: highly contagious disease, identification, methodology, crisis management,
temporary isolation, transport, decontamination, PPE use and population protection
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Abstract

Pfi detekci a identifikaci pfipadnych rizikovych biologickych agens by bylo potfeba provést
inaktivaci téchto agens, zejména z divodu sniZeni rizika pro laboratorni persondl. Rada
inaktivacnich postupl vsak znemozni detekci a identifikaci obvyklymi metodami, jako je
kultivace a dalsi identifikace pomoci MALDI-TOF, molekuldrné biologickymi metodami nebo
serologickymi metodami. Proto byly hledany takové postupy inaktivace, které by umoznily
naslednou rychlou a spolehlivou detekci a identifikaci biologickych agens. Na vzorcich
lyofilizovanych sporulujicich B-agens byl zkouman vliv inaktivace zahfatim nebo expozici param
peroxidu vodiku na naslednou detekci pomoci hmotnostni spektrometrie a molekuldrné
biologickych metod. Bylo zjiSténo, Ze pfi zahtati suchych vzork( na 60 °C na 30 min a expozici
param peroxidu vodiku (300 ppm) byla inaktivace rychla a efektivni, a zaroven nedochdzelo
k ovlivnéni hmotnostnich spekter ani citlivosti PCR detekce.

Klicovd slova: detekce biologickych agens, inaktivace biologickych agens, izoelektrickd fokusace
celych bunék, IEF, MALDI-TOF

Abstract

Prior to the detection and identification of potential hazardous biologic agents it would be
worthy to inactivate the agents mainly for eliminating the risk for laboratory personnel.
However, many of the inactivation procedures disable the detection and identification by
common methods such as cultivation followed by MALDI-TOF, molecular biological methods or
serologic methods. Therefore, we searched for such inactivation procedures which would
enable consequent reliable and fast detection and identidication of the B-agents. Using samples
of lyophilizated sporulating B-agents we studied the effect of inactivation by heating and by
exposure to hydrogen peroxide vapors. We found that heating of the dry samples at 60 °C na
30 min and exposure to hydrogen peroxide vapors (300 ppm) ensured effective and fast
inactivation which did not affect neither the mass spectras nor the sensitivity of PCR detection.

Key words: detection of biological agents, inactivation of B-agents, isoelectric focusation of
whole cells, IEF, MALDI-TOF
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Abstrakt

Aflatoxiny jsou vysoce toxické latky produkované plisnémi rodu Aspergillus. Mizeme je najit
v potravinach jako je obili, ofechy, susené ovoce nebo mlécné produkty. Aflatoxiny G1, G2 a
B1, B2 vykazuji kancerogenni, mutagenni a teratogenni ucinky. V soucasné dobé se pro
screening celkovych aflatoxini béZzné pouZivd ELISA. Zatimco vysoce uc¢innd kapalinova
chromatografie s UV nebo fluorescenéni detekci umoziuje identifikovat a kvantifikovat
jednotlivé formy aflatoxin(. Pro rychlou a Uc¢innou separaci aflatoxinC byly hodnoceny tfi kratké
naplriové kolony (2.6 um SpeedCore RP18-Amide, 2.6 um SpeedCore C18/PFP and 3 um Fortis
H20; 50 x 2.1 mm). Na koloné Fortis H,O (50 x 2.1 mm) byla ziskana izokraticka separace
aflatoxin(i v dobé kratsi nez 4.5 min (teplota kolony 50 °C, mobilni faze 50%metanol a 50% voda
s 0.5% kyseliny octové, pratok mobilni faze 0.2 ml/min).

Kli¢ovd slova: aflatoxiny, HPLC, reverzni fdze

Abstract

Aflatoxins are highly toxic secondary metabolites produced by variety of species belonging to
genus Aspergillus. They can be found in different food sources such as grains, nuts, dried fruits,
and milk products. Aflatoxin analogues G1, G2 and B1, B2 show carcinogenic, mutagenic and
teratogenic effects. The screening of total aflatoxins is routinely performed by ELISA. The high
performance liquid chromatography with UV or fluorescence detection enables to identify and
quantify individual aflatoxin analogues. Three short particle-packed columns (2.6 um
SpeedCore RP18-Amide, 2.6 um SpeedCore C18/PFP and 3 um Fortis H20; 50 x 2.1 mm) were
compared for the rapid and efficient chromatographic separation of aflatoxin G1, G2, B1, and
B2 analogues. The column Fortis H20 (50 x 2.1 mm) enabled the isocratic chromatographic
separation of aflatoxin analogues in the total analysis time less than 4.5 min when column
temperature 50 °C and mobile phase 50% methanol and 50% water containing 0.5% of acetic
acid at flow rate of 0.2 mL/min were applied to the analysis.

Key words: aflatoxins, HPLC, reversed phase
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Abstrakt

Jsou uvedeny zakladni informace o pfipravé a vlastnostech nanovrstev z dotovanych vodivych
polymer( (PANI, PPy) a moznosti jejich vyuZiti jako detekéni vrstvy plynovych senzorl. Je
popsana priprava a pouzité platformy pro hrebinkové a QCM nanosenzory a zplsob pripravy
detekcnich vrstev z vodivych polymerd. Pripravené senzory jsou vyhodnoceny jak z hlediska
pocatecni vodivosti, tak z hlediska zmény vodivosti pfi expozici plynnymi Skodlivinami. Je
posuzovana citlivost, rychlost i stabilita detekce pro rzné plyny a pary. Cilem je vyuziti takto
pfipravenych senzorl k monitorovani permeace tékavych organickych latek (VOCs) bariérovymi
materialy.

Klicova slova: vodivy polymer, senzor, hfebinkovy senzor, QCM, polyanilin, polypyrol

Abstract

Basic information related to the preparation and properties of nano-layers from subsidized
conductive polymers (PANI, PPy) and the possibilities of their use as gas detection sensors is
instroduced. The preparation and the used platform for comb and QCM nanosensors and the
method for the preparation of conductive polymer detection layers are described. Prepared
sensors are evaluated for both the initial conductivity and the change in conductivity when
exposed to gaseous harmful substances. Sensitivity, speed and stability of detection for
different gases and vapours are assessed. The aim is the employment of prepared sensors for
monitoring the permeation of volatile organic compounds (VOCs) through barrier materials.

Key words: conductive polymer, sensor, comb, sensor, QCM, polyaniline, polypyrrole
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Abstrakt

Predkladany pfispévek pFindsi vysledky plynné dekontaminace haly o objemu 200 m3 pomoci
par peroxidu vodiku. Peroxidové pary byly generovany jednoduchou autonomni metodou.
Prostor byl kontaminovan sporami Geobacillus stearothermophylus a sarinem. Byly pouZity
neporézni i porézni podkladové materidly. Bylo dosaZzeno sterility 98 az 100 % testovanych
kupdnl. V pfipadé sarinu bylo dosazeno az 95 %-ni degradace na lakované oceli a na
sadrokartonu.

Byly rovnéz testovany dalsi konstrukéni materidly a jejich vliv na prlbéh a efektivitu
dekontaminace. Byly pouZity rdzné kupony (lakovana ocel, drevo, sadrokarton, beton, atd.)
natfené suspenzi antibiotik-rezistentnimi mikroorganismy. Testované materidly byly dale
znecistény krvi, prachem, nebo tukem, pro testovani vlivu znecisténi povrchu.

Klicovd slova: dekontaminace, peroxid vodiku, mikrobidlni rezistence, sarin, biologickd
kontaminace, chemickd kontaminace

Abstract

It is presented results of the gaseous decontamination of the 200 m3 room by the vapor of
hydrogen peroxide. Gaseous hydrogen peroxide was generated by a simple autonomous
method. The area was contaminated by spores of Geobacillus stearothermophylus and by
sarine. The decontamination underwent on dense and porous materials. We reached sterility
of 98 to 100% test spots. A degree of degradation of sarin on painted steel and plasterboard
was up to 95 %.

It was also tested decontamination on various construction materials to study the course and
effectiveness of decontamination. It was used various test coupons (painted steel, wood,
plasterboard, concrete, etc.) stained by the suspension of antibiotic-resistant microorganisms.
The tested materials were further soiled by blood, dust, or grease to follow the effect of surface
impurities.

Key words: decontamination, hydrogen peroxide, microbial resistance, sarine, biological
contamination, chemical contamination
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Abstrakt

Bariérové vrstvy hraji klicovou roli v mnoha oborech lidské ¢innosti (v mediciné, polygrafii,
automobilovém, textilnim nebo potravinarském prdmyslu, aj.). In-line depozice tenkych
hydrofilnich plazmové-polymernich vrstev slouzicich jako bariérova vrstva probihala na
flexibilni polymerni materidly (PET, LDPE a PVC fdlie) v povrchovém bariérovém vyboji za
atmosférického tlaku. Pracovnim plynem byla smés dusiku a propan-butanu. Homogenni
hydrofilni film vykazoval dobrou soudrznost se substratem a zachoval si svoji kvalitu i po
nékolikamési¢nim skladovani. Jako jedna z aplikaci hydrofilnich bariérovych vrstev byla
testovana i Uprava povrchu PVC folie. Diky pfitomnosti vrstvy doslo k vyraznému poklesu
vymyvani ftaldtd z PVC do okolniho prostredi.

Klicova slova: bariérové vrstvy, depozice, plasma

Abstract

Barrier layers play key role in many fields of human work (in medicine, printing, in automobile,
textile and food industries, etc.). In-line deposition of thin hydrophilic plasma-polymer films
serving as a barrier layer was applied to flexible polymeric substrates (PET, LDPE and PVC foils)
in atmospheric pressure surface barrier discharge. Mixture of nitrogen and propane-butane
was used as a working gas. Homogenous hydrophilic film has good adhesion to the substrate
and quality of these films was kept even after a several months of storage. As one of the
applications, hydrophilic barrier layer on PVC foil was created. Due to the layer, phtalate
leaching was reduced significantly from the PVC to the environment.

Key words: plasma, barrier films, deposition
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PRIPRAVA A PREDIKCE GRADIENTU MOBILNI FAZE
PRO MINIATURIZOVANY KAPALINOVY CHROMATOGRAF

GENERATION AND PREDICTION OF MOBILE PHASE GRADIENT FOR
MINIATURIZED LIQUID CHROMATOGRAPHY SYSTEM
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Abstrakt

Vyvinuli jsme jednoduchou alternativu ke slozitym a objemnym bindrnim gradientovym
pumpam pro kapalinovou chromatografii na kapilarnich separacnich kolondach. Sklada se pouze
z jednopistové pumpy napojené pomoci kapilary, kterd slouzi jako gradientova smycka, na
centralni port selekéniho ventilu. Gradient se vytvari fizenym privodem rlznych rozpoustédel
toku. Pro dosazeni linedrniho gradientu je nutné urcité nastaveni objemu a rychlosti nasati
jednotlivych rozpoustédel do gradientové smycky. Pro predikci vysledného profilu gradient byl
vyuzit modifikovany Taylorlv model disperze. Efektivni koeficienty pro disperzi jednotlivych
rozhrani binarnich smési byly experimentdlné stanoveny a pouzity pro predikci gradientu
vzniklého disperzi nékolika koncentracnich rozhrani. Tento pfistup poskytuje dostatecnou
kvalitativni shodu modelovych a experimentdlnich dat pro odhad profilu gradientu.

Klicovad slova: miniaturizovany kapalinovy chromatograf, tvorba gradientu mobilni fdze, disperze
parabolickym tokem

Abstract

We have developed a simple alternative to the complex and bulky binary gradient pumps for
capillary liquid chromatography. It consists of a single-piston pump connected with a central
port of selector valve via a capillary which serves as a gradient loop. Gradient is created when
different solvents are successively introduced into the gradient loop and created concentration
boundaries are dispersed due to parabolic flow profile. Volume of solvents and flow rate must
be set properly to achieve linear gradient. Thus a Taylor’s dispersion model was modified for
prediction of gradient profile. Effective dispersion coefficients for a single boundary dispersion
were determined experimentally and used as inputs for prediction of gradient created by
dispersion of multiple concentration boundaries. Qualitative agreement between model and
experimental data is sufficient for gradient profile estimation.

Key words: miniaturized liquid chromatography system, mobile phase gradient generation,
dispersion due to parabolic flow profile
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Abstrakt

Pfi pouziti specidlnich ochrannych odévl dojde ¢asto k omezeni odvodu tepla z lidského téla,
konvekci, radiaci ale hlavné omezenim vyparovani potu z pokozky, diky ¢emu maze dojit k jeho
prehrati. Pravé kvali ochrané zdravi Clovéka pfi praci v specialnich odévech jsou vyvijeny
predikéni modely tepelné zatéze a fyziologie do kterych je nutno tyto skutecnosti zahrnout, a
to v podobé parametr(l odévl pracovnika. Jednim z dulezZitych parametr( odévid je vyparny
odpor, ktery charakterizuje schopnost odévu propustit vodnou paru a tim nepfimo vyjadiuje
také to, do jaké miry bude omezeno vyparovani potu z pokozky. Vyhodou méreni této veli¢iny
pomoci simulace poceni na tepelnych manekynech je zahrnuti tvaru lidského téla, a tedy i
vzniklych vzduchovych mezer v odévné sestavé. Vtomto pfispévku je shrnuta metodika
simulace poceni na ,suchém” tepelném manekynovi za pouZiti pfed vihéené pokozky
manekyna, nasledné jeji aplikace v praxi a proméreni jedné odévné sestavy.

Kli¢ova slova: vyparny odpor, tepelny manekyn, ochranné odévy,

Abstract

Heat transfer from human body through convection, radiation or mainly through sweat
evaporation from skin is often restricted when protective clothing is used, which may result in
human’s body overheating in certain cases. Thus, it is important to include this into heat strain
or physiological predictive models as input data in form of clothing parameters. Purpose of this
predictive models is to protect human’s health and to predict a maximum exposure time while
using protective clothing. One of the most important clothing parameters is evaporative
resistance, which characterize the ability of clothing ensembles to allow vapour to go through
itself. This also indirectly defines the level of sweat evaporation restriction from the skin. The
main advantage of measuring evaporative resistance by means of thermal manikins is that it
takes into consideration the shape of a human body and thus also air layers in measured
clothing. There are following things presented in this article - the methodology of evaporative
resistance measurement on dry manikin using pre-wetted skin and its application on one
clothing ensemble.

Key words: evaporative resistance, thermal manikin, protective clothing
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Abstrakt

Spole¢nost DEKONTA, a. s. ve spolupraci se SUJCHBO, v. v. i. vyvinula tfi nové prototypy
dekontaminacnich zafizeni urcenych pro dekontaminaci chemickych, biologickych a
radioaktivnich latek v dopravni infrastrukture se zamérenim na praiské metro. Tfi prototypy
zahrnuji prenosné a mobilni dekontaminacni zafizeni pro wvnitfni i vnéjsi pouziti a
velkoobjemové dekontaminacni zafizeni uréené pro dekontaminaci vnitfnich prostor metra —
nastupist a tuneld.

Klicova slova: prenosné dekontaminacni zafizeni, mobilni dekontaminancni zafizeni,
dekontaminace dopravni infrastruktury

Abstract

New three prototypes of equipment designed to decontaminate chemical, biological and ra-
dioactive substances in the transport infrastructure, focused on the Prague Metro have been
developed by DEKONTA a.s. in cooperation with SUJCHBO v.v.i. The three prototypes cover
portable and mobile decontamination device for indoor and outdoor use, and a large-volume
decontamination equipment for decontamination of internal spaces of platforms and subway
tunnels.

Key words: portable decontamination equipment, mobile decontamination equipment,
decontamination of transport infrastructure
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Abstrakt

Izola¢ni podtlakovy stan ES-56 LP je produktem vyvoje firmy EGO Zlin. Je urcen k izolaci a |1é¢bé
vétsiho poctu osob s podezienim na VNN. Izolaéni komora stanu tvofi karanténni prostor na
principu podtlaku, ktery je vytvaren dvéma filtroventila¢nimi jednotkami s HEPA filtry a UV
lampou. Prostor izola¢ni komory muize byt vytapén nebo ochlazovan bez naruseni podtlaku
uvniti komory. Integrovany dekontaminaéni modul umoznuje dekontaminaci zdravotnického
persondlu po opusténi izolacni komory. Podrobné informace o principu ochrany i technickych
parametrech podtlakového stanu a prislusenstvi je soucdsti posteru.

Klicova slova: podtlakovy stan, izolacni komora, dekontaminacni modul, HEPA filtr

Abstract

Isolation negative pressure tent ES-56 LP is a product of EGO Zlin's development. It is designed
toisolate and treat more people with suspicion of a highly contagious disease. The tent isolation
chamber provides a quarantine space based on negative pressure, which is created by two
filter-ventilation units with HEPA filters and UV lamp. The isolation chamber space may be
heated or cooled without disrupting the negative pressure inside the chamber. The integrated
decontamination module enables the decontamination of medical personnel after leaving the
isolation chamber. Detailed information on the principle of protection and technical
parameters of the isolation negative pressure tent and accessories are part of our poster.

Key words: negative pressure tent, isolation chamber, decontamination module, HEPA filter
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