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HAZMAT PROTECT 2022

4. ro¢nik védecké konference o ochrané proti CBRN latkam

HAZMAT PROTECT 2022

SUJCHBO, v. v. i., Kamennd, Cesk4 republika
14. - 15. z4fi 2022

PROGRAM

14. 9. 2022

9.30-10.30 Slavnostni zahajeni a Uvodni prednasky

Moderator: Ing. Lukas Kralik
Soudasnd bezpe&nostni situace vs. pfipravenost a reakce SUICHBO, v. v. i.
Ing. Toma$ Dropa, MBA — feditel SUICHBO, v. v. i.
Spolupréce HZS se SUJCHBO a dal3imi subjekty pfi zajistovani
pfipravenosti a feSeni mimoradnych udalosti

plk. Ing. Petr O%lejsek, Ph.D. — ndméstek GR HZS CR pro IZS a operaéni
fizeni

10.30-11.00  Realita CBRN udalosti
Moderator: Ing. Lukas Kralik
Zasah v byté s vyskytem nebezpecnych latek
Ing. Jifi Sykora — HZS Jihomoravského kraje
Vyklizeni nebezpecénych latek z rodinného domu v Nedvédici
Mgr. Pavel Kukleta — HZS Jihomoravského kraje

11.00-11.15 Prestavka

11.15-12.45  Detekce a identifikace 1
Moderator: Mgr. Jakub Vanék, Ph. D.
Mobilni detekce a identifikace 4. Generace BCHL (novichoktl) a PBAS
(farmaceutickych latek vyuzitelnych jako BCHL)
doc. Ing. Tomas Cernohorsky, CSc. — Univerzita Pardubice

© SUIJCHBO, v. v. i., Kamennd, Ceska republika, 14.—15. 9. 2022
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12.45-14.00
12.45-14.30
14.30-15.30
15.30-15.50

Metrohm identifikace nebezpecénych latek v terénu, faleSnych potravin v
obchodé a tézkych kovl ve vodé

Milan Libansky, Ph.D. — Metrohm, Praha

XRF spektrometry a RAMAN spektrometry

Ing. Pavel Sevéik, BAS Rudice, s. r. o.
Nové moZnosti a limitace Stand OFF Ramanovy spektrometrie pfi
identifikaci nebezpecnych latek

doc. Ing. Toma$ Cernohorsky, CSc. —RMI, s. r. o.
PFenosny kapalinovy chromatograf a jeho potencial pro stanoveni
nebezpecnych chemickych latek

Ing. Jozef Sestak, Ph. D., Ustav analytické chemie AV CR, Brno
Vyvoj Cipu pro separaci biologickych agens pomoci izoelektrické fokusace
v rozbihavém toku

Mgr. Filip Du$a, Ph.D. — Ustav analytické chemie AV CR, Brno

Obéd

Posterova sekce + vystava firem

ZkuSenosti s Covid-19
Moderator: prof. Ing. Pavel Otfisal, Ph.D., MBA

Jak zméfit acinnost zachytu viru SARS-CoV-2
Ing. Vladimir Zdimal, Dr., CSc. — Ustav chemickych procesti AV CR, Praha

Systém testovani respiratorl proti virdm a dalSim biologickym hrozbam
Mgr. Petr Otdhal, Ph.D. — SUJCHBO, v. v. i., Kamenna
Dekontaminace koronaviru v podminkéach HZS CR — zku$enosti, testovani,
vybaveni
pplk. Ing. Jiti Maté&jka, MV-GR HZS CR, Praha
Zdokonalovani osobnich ochrannych prostredk( aneb zpUsob, jak byt
vice v bezpedi

kpt. doc. RNDr. Klara Kubelkova, Ph. D., Fakulta vojenského zdravotnictvi
Univerzity obrany, Hradec Kralové

Prestavka
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15.50-16.20  Vliv CBRN latek na organismus
Moderator: prof. MUDr. Leo$ Navratil, CSc., MBA, dr. h. c.
Novy software vyuZivajici umélé neuronové sité pro automatickou
kvantifikaci radiacniho poSkozeni DNA a tridz ozarenych

RNDr. Martin Falk, Ph.D., RNDr. Iva Falkova, Ph.D. — Biofyzikalni Ustav AV
CR Brno

Vnitini kontaminace Sr(85) a Cs(134) a jejich distribuce v organismu v
kombinaci s celotélovym ozarenim gama

Mgr. Lenka Andrejsova, Ph.D., Fakulta vojenského zdravotnictvi Univerzity
obrany, Hradec Kralové

16.20—-17.20  Ochrana proti CBRN latkam
Moderator: prof. Dr. Ing. AleS Dudacek

Aplikace uhlikové adsorpéni textilie na zachyt nebezpecnych latek
Ing. Jifi Slabotinsky, CSc. — Dekonta CBRN, s. r. 0., Brno
VyuZiti membrany z polymernich nanovlaken dotovanych nanostribrem
k ochrané proti Covid-19
RNDr. Vladimir Obsel, CSc., DEZA — Detekce a zachyt Skodlivin, Brno
Prostfedky pro ochranu dychacich organ( RESMASK a RESFACE a jejich
designova a vyrobni realizace
prof. Ing. Pavel Otfisal, Ph.D., MBA — Fakulta télesné kultury, Univerzita
Palackého v Olomouci
Testovani propustnosti lehkych protichemickych oblekl v zavislosti na jejich
konstrukénim reseni
Bc. Ondfej Salai — Fakulta biomedicinského inzenyrstvi, CVUT v Praze

17.20-19.00 Pfesun do Hotelu u Milina

19.00-22.00 Konferencni vecer v Hotelu u Milina
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15.9. 2022

8.30-9.30 Detekce a identifikace 2
Moderator: Ing. Lukas Kralik
Pfiprava chemirezistentnich plynovych senzorud s detekéni vrstvou na bazi
nanostrukturovanych oxidl kov(
RNDr. Vladimir Obsel, CSc., DEZA — Detekce a zachyt skodlivin, Brno
Vliv biogennich iontl na formovani enzym-inhibitorového komplexu
u cholinesteraz
Megr. Jii Zeravik, Ing. Monika Hoskovcovda — Univerzita obrany, Brno
Detekce a ovéreni obohaceni uranovych materiall pomoci pfenosného
neutronového generatoru a méfeni zpozdénych neutron(
Ing. Toma$ Bily, Ph.D. — Fakulta jadernd a fyzikalné inzenyrska, CVUT v
Praze
Detekce vybusnin pomoci pfenosného neutronového generatoru
doc. Dr. RNDr. Petr Alexa — Fakulta jadernd a fyzikalné inzenyrskd, CVUT v
Praze

9.30-9.45 Prestavka

9.45-10.30 Dekontaminace CBRN latek
Moderator: pplk. Ing. Jifi Matéjka

CaviPlasma: Technologie pro dekontaminaci elektrickym vybojem v
hydrodynamické kavitaci v aplikaénim méfitku

Dr. Jan Cech — Ustav fyzikalni elektroniky P¥F MU Brno

Dekontaminace nebezpecného vnitfniho ovzdusi pomoci inovativni
technologie PLASMICAT

Ing. Jifi Krouzek, Ph.D. — Dekonta, a. s., StehelCeves

Metodika dekontaminace zranénych osob po kontaminaci nebezpecnou
latkou

Ing. Michal Hruby — HZS Olomouckého kraje

10.30-10.45  Prestavka + presun ven/do haly

10.45-11.45  Staticka ukazka zafizeni na dekontaminaci zranénych osob
11.30-13.30  Posterova sekce + vystava firem

12.00-13.30 Obéd

© SUIJCHBO, v. v. i., Kamenna, Ceskd republika, 14.-15. 9. 2022
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13.30-14.45  Vzdélavani a vycviky v oblasti CBRN latek
Moderator: Ing. Kamila Lunerova, Ph.D.
OPCW "Capacity-Building and Training Programmes" v reZii Ceské republiky
Ing. Ladislava Navratilova, Ph.D. — Institut ochrany obyvatelstva, Lazné
Bohdanec
Chemicka havarie v provozu likvidace nebezpecénych odpadt
MUDr. Petr Mokrejs, ZZS Libereckého kraje

Prediktor tepelného stresu pro odhad bezpec¢né doby zatéZze v ochrannych
odévech

Ing. Jan Pokorny, Ph.D. — Fakulta strojniho inZenyrstvi, VUT v Brné
Porovnani fyziologickych parametru pfi pracovné-tepelné zatézi pomoci
invazivniho a neinvazivniho méreni

Mgr. Jaromir Sobotka, Ph.D. — Dekonta CBRN, s. r. 0. Brno
Validita odhadu metabolické aktivity pomoci komeréné dostupnych
chytrych hodinek pfi nizké a vysoké zatézi

Ing. Barbora Kopeckovd — Fakulta strojniho inZzenyrstvi, VUT v Brné

14.45-15.00  Prestavka

15.00 — 15.45 Detekce a identifikace 3
Moderator: Mgr. Jakub Vanék, Ph. D.

Mikrosyntézy a analyticka data pro OCAD 2017 — 2019
Ing. Vladislava Talandova — VVU Brno, s.p.

Overenie vplyvu teploty skladovania na funkénost detekénych trubiciek
Ing. Peter Brti$ — VSB -TUO Ostrava, Fakulta bezpe&nostniho inzenyrstvi

Méreni obsahu radionuklidd mobilnim detektorem RT-50
Mgr. Michaela Kozlovska — SUJCHBO, v. v. i., Kamenna

15.45 - 16.00 Ukonceni konference

© SUIJCHBO, v. v. i., Kamenna, Ceskd republika, 14.-15. 9. 2022
ISBN 978-80-11-01902-0
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POSTEROVA SEKCE

CaviPlasma: Technologie pro dekontaminaci elektrickym vybojem v hydrodynamické kavitaci v
aplikacnim méfitku
Dr. Jan Cech — Ustav fyzikalni elektroniky P¥F MU Brno

Biochemicka analyza organofosforovych sloucenin pomoci nejznaméjsich reaktivator(
acetylcholinesterazy s vyuzitim umélych neuronovych siti

Ing. Monika Hoskovcova — Univerzita obrany, Brno

Technické feSeni dekontaminace a dezinfekce v kritické infrastruktufe
Mgr. Jakub Kanta — Dekonta, a. s., Stehelceves

Detekce toxickych plynd oxidaéni povahy na chemirezistorech
Ing. Jan Kejzlar — Vysoka Skola chemicko- technologicka, Praha

Moznosti detekce a identifikace radionuklid( pfi terénnim méreni
Ale$ Kratochvil — SUJCHBO, v. v. i. Kamenna

Silné a slabé stranky rtznych systém( pro dalkovy monitoring tepelné zatéze pracovniku
v ochrannych odévech
RNDr. Michal Masin, Ph.D. — SUJCHBO, v. v. i, Kamenna

Seminal plasma as a noninvasive sensitive diagnostic matrix for the evaluation of PFAS exposure
in firefighters

Ing. Jana Navratilova, Ph.D. — RECETOX — Masarykova univerzita Brno

Uprava zafizeni KONDUKTOTEST pro zji$tovani odolnosti bariérovych materiald va¢i permeaci
malo tékavych kyselin a zasad

RNDr. Vladimir Obsel, CSc. — DEZA — Detekce a zachyt Skodlivin, Brno

Vyvoj novych filtratné-sorpénich materialt
RNDr. Vladimir Obsel, CSc. — DEZA — Detekce a zachyt Skodlivin, Brno

Modelovani disperze nebezpecnych latek v interiéru pomoci COMSOL Multiphysics
Ing. Markéta Svedova — VSCHT Praha

Generovani standardnich smési par chemickych latek pro testovani a kalibrace

Mgr. Jakub Vanék, Ph.D., Ing. Jan Cupak, Mgr. Jan Vojtéch — SUJCHBO,v. v. i. Brno, OZM
Research, Hrochlv Tynec

Zmény v programu vyhrazeny.

© SUIJCHBO, v. v. i., Kamenna, Ceskd republika, 14.-15. 9. 2022
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PARTNERI — PARTNERS
Hlavni partnefi konference Hazmat Protect 2022

Spole¢nost  zabyvajici  vyvojem  prostfedkd  pro  detekce
pramyslovych toxickych latek a bojovych chemickych latek (BCHL) a
pro dekontaminace chemickych kontaminantl, zejména BCHL.
Vyrobky spolec¢nosti slouzi uzivatelim ve vice nez 50 zemich svéta.

- = Company belonging to a group of regular suppliers of products and

W BWEW W scrvices 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.

WWWw.oritest.cz

Fakulta vojenského zdravotnictvi UO je centrem zdravotnického
vzdélavani profesionald ACR. Svou pedagogickou, védecko-
vyzkumnou, vyvojovou a expertizni ¢innosti pIné pokryva potreby
ACR voblasti pfipravy zdravotnickych profesionald viech
odbornosti, v€etné zdravotnické informatiky, védy a vyzkumu.

Faculty of Military Health Sciences of University od Defence is
a centre of medical education and research of the Czech Army.
The scope of pedagogic, scientific, research, development and
expert activities completely covers the needs of the troops
concerning medical professional training in all specializations,
medical informatics, science and research.

[
q
>

|

(o, ] |
|

https://www.unob.cz

Metrohm je mezindrodni spolecnost poskytujici FfeSeni pro
chemickou analyzu v Siroké fadé primyslovych odvétvich. Nase
ruéni systémy jsou uréeny pro identifikaci toxickych a nebezpecnych
chemikalii, vybusnin, prekurzor( a vychozich materiald. Mezi nase
zakazniky patfi armadni tymy, Hazmat tymy, celnici a slozky
integrovanych zachrannych systémU po celém svété.

L2 Metrohm

Ceska republika

Metrohm is an international company providing chemical analysis
solutions for a variety of industries. Our handheld identification
systems are purpose built for the identification of toxic and
hazardous chemicals, explosives, precursors and starting materials.
Our customers include military, customs, first responder and
hazmat teams, and law enforcement.

www.metrohm.cz

© SUJCHBO, v. v. i., Kamenna, Ceska republika, 14.—15. 9. 2022
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Partnefi

Dodavatel Siroké palety mobilnich pfistrojl pro CBRNe analyzu
“ a detekci (chemickou, radiacni, biologickou a vybusnin).
“ RMI Supplier of mobile instruments for CBRNe detection
and analysis.

WWW.rmi.cz

Firma OZM Research s.r.o. se zabyvad vyvojem a vyrobou
laboratornich zafizeni, které slouzi pro méfeni vlastnosti
energetickych materiald.

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

WWW.0zZm.Cz

Spolecnost pro implementaci prvk( Industry 4.0 s dlouhodobou
zkusenosti s komplexni realizaci Ffidicich a monitorovacich
systémU pro dekontaminacni zafizeni, neutralizacni kolony a
snizovani spotieb energetickych médii pomoci inteligentniho
centralniho fizeni s moZnosti dalkového pfistupu z mobilnich
zafizeni a internetu.

®
EXAKT Company for the implementation of Industry 4.0 elements
\/ with long-term experience with the complex implementation
of control and monitoring systems for decontamination
equipment, neutralization columns and reducing energy media

consumption using intelligent central control with remote
access from mobile devices and the Internet.

www.exakt.pb.cz

Spole¢nost poskytujici komplexni sluzby v oblasti prevence
a feSeni hrozeb CBRN, vyvoj a testovani nejnovéjsich
dekontaminacnich zarizeni a prostredk.

DEKONTA QGQ A company providing comprehensive services in the field of

CBRN threat prevention and response, development and
testing of the latest decontamination equipment and devices.

www.dekontacbrn.cz

© SUJCHBO, v. v. i., Kamennd, Ceska republika, 14.~15. 9. 2022
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Firma BAS Rudice s.r.o. je dodavatelem detekéni a analytické
techniky na principu ramanovy spektrometrie, rentgenové
fluorescence a rentgenovych zobrazovacut (backscatter). Pdsobi
na trhu v CR a SR a dodava komplexn{ Fedeni na kli¢.

®
M Company BAS Rudice is distributor of raman spectroscopy

Rudice s.r.o. instruments, ED-XRF spectrometers both hand held and
bench top and also mobile backscatters.

www.bas.cz

© SUJCHBO, v. v. i., Kamennd, Ceska republika, 14.~15. 9. 2022
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PREDNASKY

DETEKCE VYBUSNIN POMOCI PRENOSNEHO NEUTRONOVEHO
GENERATORU

DETECTION OF EXPLOSIVES USING A PORTABLE NEUTRON GENERATOR

Petr Alexa®*, Radim Uhlar?

?Katedra fyziky, FEI VSB-TUO, 17. listopadu 2174/15, 708 00 Ostrava, Ceskd republika
*Korespondujici autor. e-mail: petr.alexa@vsb.cz, tel.: +420 607 683 702

Abstrakt

Prenosny fuzni neutronovy generdtor MP320 emituje rychlé neutrony o energii 14 MeV. Tyto
neutrony umoznuji nedestruktivni detekci lehkych prvkl (H, C, N, O, Cl), které jsou soucasti
vybusnin. Scintilaénim nebo polovodi¢ovym spektrometrem se detekuje promptni nebo
zpozdéné charakteristické gama zareni emitované jadry lehkych prvkd. Promptni méfeni je
neutronovém generatoru. Méreni zpozdéného gama zareni, vhodné zejména pro detekci N
a Cl, je rychlejsi (cca 5-10 min ozafovani a 10 minut méfeni) a citlivéjsi (pfi pouziti studnového
polovodi¢ového spektrometru detekce min. 0.5 g N).

Klicova slova: detekce vybusnin, rychlé neutrony, gama zdreni

Abstract

Portable fusion neutron generator MP320 emits 14 MeV fast neutrons that enable non-
destructive detection of light-elemental explosives constituents (H, C, N, O, Cl). A scintillation
or semiconductor spectrometer detects prompt or delayed characteristic gamma radiation
emitted by the irradiated light nuclei. The prompt measurement is more time-consuming
(approx. 60 min) and less sensitive due to a higher background caused by the running generator
while the delayed measurement, suitable especially for N and Cl detection, is faster (approx.
5 — 10 min irradiation and 10 min measurement) and more sensitive (using a semiconductor
well spectrometer the detection limit reaches 0.5 g of N).

Key words: explosives detection, fast neutrons, gamma radiation

© SUJCHBO, v. v. i., Kamennd, Ceska republika, 14.~15. 9. 2022
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VNITRNI KONTAMINACE SR(85) A CS(134) A JEJICH DISTRIBUCE
V ORGANISMU V KOMBINACI S CELOTELOVYM OZARENIM GAMA

INTERNAL CONTAMINATION OF SR(85) AND (CS(134) AND THEIR
DISTRIBUTION IN THE ORGANISM AFTER TOTAL BODY IRRADIATION

Lenka Andrejsova®*, Markéta Némcova?, Jifi Janda® a Zuzana Sinkorova?

2@ Fakulta vojenského zdravotnictvi Univerzity obrany v Brné, Trebesska 1575, 500 01 Hradec Kralové,
Ceska republika

®Ustav ochrany proti zbranim hromadného ni¢eni Univerzity obrany v Brng&, Sidlité Vita Nejedlého, 682
01 Vyskov

*Korespondujici autor. e-mail: lenka.andrejsova@unob.cz, tel.: +420 973 203 219

Abstrakt

Cilem studie bylo objasnit vzajemny biologicky efekt vnitfni kontaminace organismu
radionuklidy °Sr a $34Cs a celotélového ozafeni gama (TBI). Experimentalni TBI mysi model byl
intraperitonedlné kontaminovan kapalnymi radionuklidy *3*Cs a #Sr. Nasledné byla studovana
kinetika radionuklid( v biologickych tkanich kosti, zub( a svall v zavislosti na ¢ase 46 dni. Studie
prokdzala vliv TBI a pfitomnosti Sr na rychlost eliminace 134Cs z kostry a zubd. Sledovani zmén
v lymfocytech periferni krve, kostni difené a thymu prokdzalo nevyssi efekt velikosti
absorbované davky TBI.

Kli¢ova slova: vnitini kontaminace, stroncium, cesium

Abstract

The aim of the study was to clarify the mutual biological effect of internal contamination of the
organism with radionuclides #Sr and ***Cs and total gamma irradiation (TBI). The experimental
TBI mouse model was intraperitoneal contaminated with liquid radionuclides '34Cs and 8>Sr.
Subsequently, the kinetics of radionuclides in biological tissues of bones, teeth and muscles
were studied in a time period of 46 days. The results demonstrated the effect of TBI and the
presence of &Sr on the rate of elimination of 3*Cs from the skeleton and teeth. Monitoring
changes in peripheral blood lymphocytes, bone marrow and thymus showed the highest effect
of the value of the absorbed dose of TBI.

Key words: internal contamination, stroncium, cesium
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VYUZITI GENERATORU NEUTRONU TYPU DD PRO OVEREN{ OBOHACENI
URANU

USE OF DD-NEUTRON GENERATOR FOR URANIUM ENRICHMENT
VERIFICATION

Tomas Bily #*, Ondfej Huml @
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Abstrakt

Prispévek se zabyva vyuzitim neutronového generatoru typu DD pro detekci obohaceného
uranu, ¢i ovéreni jeho obohaceni. Pfenosné uzaviené neutronové generdtory predstavuji
moderni elektronické neutronové zdroje o emisni Cetnosti srovnatelné s radionuklidovymi
zdroji. MoZnost pocitatem fizené emise a pulsniho provozu zdroje ho Cini zajimavym pro
nedestruktivni ovérovani sloZeni materiadld. Prispévek predstavuje aktivni zkoumani
makroskopickych vzork( uranovych materidld neutrony z generatoru a naslednou detekci
zpozdénych neutron, které vznikaji pfi rozpadu nékterych produktl stépeni uranu.

Klicova slova: DD generdtor neutront; obohaceni uranu

Abstract

The paper deals with the use of a DD neutron generator for the detection of enriched uranium
or for enrichment verification. Portable sealed neutron generators are modern electronic
neutron sources with emission rates comparable to radionuclide sources. The possibility of
computer-controlled emission and pulsed operation of the source makes it interesting for non-
destructive verification of material composition. This paper presents an active interrogation of
macroscopic samples of uranium materials by neutrons from the generator and subsequent
detection of delayed neutrons produced by the decay of some uranium fission products.

Key words: DD neutron generator; uranium enrichment
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CAVIPLASMA: TECHNOLOGIE PRO DEKONTAMINACI ELEKTRICKYM
VYBOJEM V HYDRODYNAMICKE KAVITACI V APLIKACNIM MERITKU

CAVIPLASMA: TECHNOLOGY FOR DECONTAMINATION USING
ELECTRIC DISCHARGE IN HYDRODYNAMIC CAVITATION

Jan Cech? *, Lubomir Proke$?, Pavel Stahel®, Jozef Rahel®, Pavel Rudolf’, Eligka
Marsalkova®, Blahoslav Marsalek®, Jan Flodr, Filip Razi¢ka?,
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Abstrakt

Potreba urgentni dekontaminace techniky, osob, ¢i zasazenych zdrojd se pri CBRN udalosti poji
obvykle s uZitim velkého objemu dekontaminacni latky na mistech s omezenou dostupnosti
zdroji. Predmétem prispévku je predstaveni technologie CaviPlasma generujici vysoce
biocidni/rozkladné kapalné prostfedi na bazi peroxidové chemie pomoci elektrického vyboje v
kavitaénim mraku v kapaliné (voda). Diky vysoké robustnosti, objemové rychlosti v fadu m3/
hod, nizké energetické ndroc¢nosti (= 1 kWh/m3), vysoké vytézinosti (= 9,5 gH,0,/kWh) a
zavislosti pouze na prisunu elektrické energie a vody, je CaviPlasma atraktivnim kandidatem
pro vyvoj robustni dekontaminaéni/biocidni jednotky snadno pouzitelné jednotkami 1ZS/ACR
p¥imo v zasazeném prostfedi. U¢innost technologie bude pFestavena na studii dekontaminace
vody od sinic, ¢i fas a eliminaci patogent obsazenych ve stérech z nemocni¢niho prostredi.

Klicovd slova: dekontaminace, sinice, patogeny, voda, elektricky vyboj, vysoko objemovy

Abstract

The need of urgent decontamination of the technique, persons or contaminated resources
during the CBRN event is usually associated with bulk volumes of decontamination agent at the
places with limited accessibility of sources. Herein, we present the CaviPlasma technology
generating highly biocide/decomposition liquid environment based on peroxide chemistry
using electric discharge in cavitation cloud in liquid (water). Due to highly robust design,
volume rate (in m3/h), low energy demands (= 1 kWh/m3), high vyields (= 9,5 gH,0,/kWh) and
dependency on the electric energy and water only, the CaviPlasma is an attractive candidate
for development of robust decontamination/biocide unit easily usable by IRS/FRS/Czech Army
troups directly in the contaminated environment. The effectiveness of the technology will be
presented on the study of decontamination blue-green alga and elimination of pathogens
found in smear samples from hospital environment.

Key words: decontamination, blue-green alga, pathogens, water, ekectric discharge, bulk
volume
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MOBILNI DETEKCE A IDENTIFIKACE 4. GENERACE BCHL (NOVITCHOKU)
A PBAS (FARMACEUTICKYCH LATEK VYUZITELNYCH JAKO BCHL)

FAST DETECTION OF 4TH GENERATION OF CW AGENTS (NOVITCHOKS)
AND PBAS (PHARMACEUTICAL BASED CW AGENTS)

Tomas Cernohorsky 2*

2 Ustav environmentélniho a chemického inZenyrstvi, Fakulta chemicko-technologickd, Univerzita
Pardubice, Ceska republika
*Korespondujici autor. e-mail: tomas.cernohorsky@upcel.cz, tel.: +420 731 159 529

Abstrakt

Prednaska se zabyva vyuZitim mobilniho detekéniho systému zaloZzeného na HPMS (hmotnostni
spektrometrie za zvySeného tlaku) v kombinaci s kolizné indukovanou disociaci (CID) pfi
atmosférické ionizaci vzorku. Tato technika umoznuje rychlou a dostatecné robustni detekci
organickych molekul az do m/z 450 a to s nanogramovou citlivosti. Diky pouziti CID je mozné
rozlisit i latky o velmi podobné nebo i shodné molekulové hmotnosti. PFi spojeni s termalni
desorpci nebo aerosolovou kolekci je pak mozné analyzovat i malo tékavé latky rozptylené
formou aerosolu nebo zachycené na povrchu materidld. Techniku je tak mozné vyuzit pro
terénni detekci novych hrozeb v oblasti bojovych chemickych latek. Jednd se o latky typu
Novitchok (4. generace BCHL) a farmaceutické latky zneuzitelné jako BCHL (nejc¢astéji derivaty
Fentanylu).

Klicovd slova: Hmotnostni spektrometrie, HPMS, Novitchok, PBAs, Fentanyl, derivdaty Fentanylu

Abstract

The lecture will present the capabilities of a mobile detection system based on HPMS (High
Pressure Mass Spectrometry) in combination with Collisionally Induced Dissociation (CID) and
atmospheric ionization of the sample. This technique enables fast and sufficiently robust
detection of organic molecules up to m /z 450 with nanogram sensitivity. Thanks to the use of
CID, itis possible to distinguish substances with very similar or even identical molecular weights.
When combined with thermal desorption or aerosol collection, it is then possible to analyze
even low volatile substances dispersed in the form of an aerosol or trapped on the surface of
materials. The technology can thus be used for field detection of new threats like new
generation of chemical warfare agents: Novitchok (4th generation BCHL) and pharmaceuticals
based agents that can be misused as CW (most often Fentanyl derivatives).

Key words: Mass Spectrometry, HPMS, Novitchok, PBAs, Fentanyl, Fentanyl analogs
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NOVE MOZNOSTI A LIMITACE STAND OFF RAMANOVY SPEKTROMETRIE
PRI IDENTIFIKACI NEBEZPECNYCH LATEK

NEW CAPABILITIES AND LIMITATIONS OF STAND OFF RAMAN
SPECTROMETRY FOR IDENTIFICATION OF HAZARDOUS MATERIALS.

Tomas Cernohorsky 2*

2 Ustav environmentalniho a chemického inZenyrstvi, Fakulta chemicko-technologickd, Univerzita
Pardubice
*Korespondujici autor. e-mail: tomas.cernohorsky@upcel.cz, tel.: +420 731 159 529

Abstrakt

Prednaska se zabyva novymi moznostmi bezkontaktni detekce nebezpecénych latek s vyuzitim
Stand OFF Ramanovy spektrometrie. V pfednasce jsou shrnuty zakladni principy Stand OFF
Ramanovy spektrometrie, pouZivana technicka rfeseni a popis nového komeréné dostupného
systému Pendar X-10. Ten pfindsi po mnoha letech zasadni vylepSeni technologie a fesi
doposud problematické body pfi pouZivdni Ramanovy spektrometrie u specifickych
nebezpecénych vzork( (vybusniny, vysoce toxické latky, drogy). Jedna se zejména o 1) méreni
bez manipulace se vzorkem, 2) schopnost bezpecné mérit i termicky velmi citlivé vzorky, 3)
schopnost méfit i extrémné fluoreskujici vzorky. V pfednasce jsou shrnuty pfiklady realnych
méreni problematickych vzorkd a technickd omezeni soucasné techniky.

Klicovd slova: Ramanova spektrometrie, Stand OFF, vybusniny, drogy, vysoce toxické Idtky,
bojové chemické ldtky

Abstract

The lecture deals with new possibilities of non-contact distance detection of hazardous
substances using Stand OFF Raman spectrometry. The lecture summarizes the basic principles
of Stand OFF Raman spectrometry, current technical solutions and a description of the new
commercially available spectrometer Pendar X-10. This spectrometer brings a major
improvement in technology after many years and resolves previously problematic points in the
use of Raman spectrometry for specific hazardous samples (explosives, highly toxic substances,
drugs). These include 1) measurement without sample handling, 2) the ability to safely
measure even thermally very sensitive samples, 3) the ability to measure even extremely
fluorescent samples. The talk summarizes examples of real measurements of problematic
samples and the technical limitations of current technology.

Key words: Raman Spectrometry, Stand OFF, explosives, narcotics, highly toxic compounds, CW
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OVERENIE VPLYVU TEPLOTY SKLADOVANIA NA FUNKCNOST
DETEKCNYCH TRUBICIEK

VERIFICATION OF THE EFFECT OF STORAGE TEMPERATURE ON
THE FUNCTIONALITY OF DETECTION TUBES

Ales Dudacek?, Peter Brtis®*

@ Fakulta bezpecnostniho inzenyrstvi, Vysoka Skola banska — Technicka univerzita Ostrava, Lumirova
630/13, 700 30 Ostrava-Vyskovice
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Abstrakt

Prispevok sa zaoberd vplyvom skladovace] teploty na funkénost detekénych trubiciek.
Vychodiskom je sp6sob skladovania detekénych trubiciek v podmienkach Hasi¢ského a
zachranného zboru SR — vo vozidlach. Pésobenim pocasia na vozidlo pocas jeho pouzivania a
parkovania dochadza k nekontrolovanym zmenam teploty vo vozidle, ktoré pdsobia na
detekéné trubicky. Prva Cast prispevku je zamerana na skimanie zmien skladovacej teploty v
zavislosti od pocasia. Vysledky skimania ukazali, Ze m6Zze dochadzat k prekroceniu skladovacej
teploty uréenej vyrobcom v smere kladnych aj zdpornych teplét. Daldia ¢ast je zamerand na
pripravu vzoriek a metodiku testovania funkénosti detekénych trubiciek. Vzorky rbznych
detekénych trubiCiek pre priemyselné toxické latky a bojové chemické latky boli vystavené
roznym teplotam v rozsahu - 15/+ 50 °C a nasledne testované podla pripravenej metodiky.
Vysledky testovania nepreukazali negativny vplyv prekrocenia skladovacej teploty v uréenom
rozsahu na funkénost detekcnych trubiciek.

Klucové slova: detekcné trubicky, teplota skladovania, BCHL, PTL

Abstract

The article deals with the influence of storage temperature to the functionality of detection
tubes. The way of detection tubes storage in the Fire Department vehicles in Slovakia is the
starting point. Various weather conditions effect on the vehicles that are driven or parked and
some uncontrolled temperature changes inside the vehicles might occur and they consequently
influence detection tubes. The first part of the article examines temperature changes
depending upon the weather. The examination results show that storage temperature
designed by a manufacturer may be exceeded in both directions, positive or negative ones.
Another part focuses on samples preparation and testing methodology of detection tubes
functionality. The samples of various detection tubes for toxic industrial chemicals and chemical
warfare agents were exposed to various temperatures ranged - 15/+ 50 °C and then they were
tested according to the approved methodology. The testing results did not prove a negative
influence of the excessive storage temperature in a certain range to the detection tubes
functionality.

Key words: detection tubes, storage temperature, CWA, TIC
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VYVOJ CIPU PRO SEPARACI BIOLOGICKYCH AGENS POMOCI
IZOELEKTRICKE FOKUSACE V ROZBIHAVEM TOKU

DEVELOPMENT OF DIVERGENT-FLOW ISOELECRIC FOCUSATION CHIP
FOR SEPARATION OF BIOLOGICAL AGENTS

Filip Duga®*, Jii Salplachta?® Marie Hork&?, Kamila Lunerova®, Katefina Rosenbergova®,
Old¥ich Kubi¢ek®
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Abstrakt

Izoelektricka fokusace (IEF) je u¢innou metodou schopnou separovat jednotlivé druhy bakterii.
IEF v rozbihavém toku (DF-IEF) umoZnuje kontinudlné separovat vétsi objem vzorku
a separované analyty jimat do frakci k pozdéjsi analyze. Téchto vlastnosti bylo vyuZito pfi vyvoji
DF-IEF ¢ipu pro separaci biologickych agens (B-agens) inaktivovanych parami H,0,. Cip byl
navrzen pro separaci ve vertikalni poloze, ktera zabranila sedimentaci béZzné se vyskytujici
u bakterialnich vzorkd a znemoznujici Ucinnou separaci. Po optimalizaci separa¢ni metody za
vyuziti barevnych marker( izoelektrického bodu byla provedena separace Ctyr druh( B-agens.
Vsechny ziskané frakce byly ddle analyzovany pomoci hmotnostni spektrometrie s matrici
asistovanou laserovou desorpci/ionizaci (MALDI-MS). Hmotnostni spektra prokazala Gc¢innost
vyvinutého DF-IEF Cipu pro separaci inaktivovanych B-agens.

Klicovd slova: izoelektricka fokusace, B-agens, Cip

Abstract

Isoelectric focusing (IEF) is an efficient method for separation of different bacterium species.
Divergent flow format of IEF (DF-IEF) enables continual separation of large volumes of samples
and fractionation of the separated analytes for later analysis. The mentioned properties
enabled development of DF-IEF chip for separation of H,O; inactivated biological agents
(B-agents). The chip was designed to perform separation in vertical alignment which solved
issues connected with sedimentation of bacterial cells. The separation method was optimized
using colored markers of isoelectric point and four different B-agents were separated using the
DF-IEF chip. The obtained fractions were subsequently analyzed with matrix assisted laser
desorption/ionization mass spectrometry (MALDI-MS). The mass spectra proved that the
developed DF-IEF chip is an effective tool for separation of inactivated B-agents.

Key words: isoelectric focusing, B-agents, chip
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NOVY SOFTWARE VYUZIVAJICI UMELE NEURONOVE SITE PRO
AUTOMATICKOU KVANTIFIKACI RADIACNIHO POSKOZENI DNA A TRIAZ
OZARENYCH

NEW SOFTWARE BASED ON ARTIFICIAL NEURAL NETWORKS FOR

AUTOMATIC QUANTIFICATION OF DNA RADIATION DAMAGE AND
VICTIM TRIAGE

Martin Falk®*, Tomas VicarS, Jaromir Gumulec?, Iva Falkovd? Olga Kope¢nd? Eva
Pagacova?, R. Kolar<, Jifi Toufar?, Elham Parsimehr?, Lucie DobeSova?, Ema Huscavova?
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Abstrakt

Rychlé tridéni ozafenych obéti v rdmci mimoradnych radiacnich udalosti pfi absenci pfesnych
dozimetrickych méreni spoléhd na biologické markery. V nasem prispévku prezentujeme novy
software, DeepFoci, zaloZzeny na umélych neuronovych sitich a hlubokém uceni, ktery jsme
vyvinuli pro rychlou a plné automatickou detekci dvouretézcovych zlom( DNA (DSB),
manifestujicich se v burnikach jakoZto tzv. zafenim indukovana ohniska (IRIF). DSB predstavuji
Software umoziuje nejen rychlou a plné automatickou kvantifikaci IRIF, a tudiz odhad
absorbované davky zareni, ale také analyzu mikromorfologickych parametrd IRIF. Ta dovoluje
rozlisit expozici zareni s nizkym a vysokym linedrnim prenosem energie (LET), a pfipadné i
bojovym chemickym agens generujicim DSB.

Klicovd slova: software pro tridZ ozdrenych, biodosimetrie, zafenim indukovand ohniska (IRIF)

Abstract

Rapid classification of irradiated victims in the framework of mass radiation events in the
absence of accurate dosimetric measurements relies on biological markers. We present a new
software, DeepFoci, based on artificial neural networks and deep learning, which we developed
for fast and fully automatic detection of DNA double-strand breaks (DSBs), manifesting in cells
as so-called radiation-induced foci (IRIFs). DSBs represent the most severe type of radiation
damage to DNA, and IRIF is therefore an important biodosimetric marker. The software enables
not only fast and fully automatic quantification of IRIF and therefore estimation of absorbed
radiation dose, but also analysis of micromorphological parameters of IRIF. This makes it
possible to differentiate exposure to radiation with low and high linear energy transfer (LET),
and possibly also combat chemical agents generating DSBs.

Key words: software for radiation victim triage, biodosimetry, ionizing radiation-induced foci
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METODIKA DEKONTAMINACE ZRANENYCH OSOB PO KONTAMINACI
NEBEZPECNOU LATKOU

METHOD FOR DECONTAMINATION OF INJURED PERSONS AFTER
CONTAMINATION BY DANGEROUS AGENTS

Michal Hruby®*, Martin Danis$?, Radek Buryanek?®
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*Korespondujici autor. e-mail: michalihruby@gmail.cz

Abstrakt

Prispévek referuje o projektu bezpecnostniho vyzkumu, jehoZ vysledkem je metodika pro
dekontaminace zranénych osob kontaminovanych nebezpecnou latkou. Metodika stanovuje
zasady dekontaminace zranéného pacienta ze strategického i taktického odborného hlediska,
postupy pfi provadéni vlastni dekontaminace i s ohledem na moznd zranéni zasazenych osob.
Ddle jsou soucasti metodik poZadavky na zakladni materidlni, technické a vécné vybaveni,
postupy pro pouzivani osobnich ochrannych prostfedkl a naklddani s kontaminovanymi
pfedmeéty. Postupy v metodice jsou upraveny zvlast pro pfednemocni¢ni neodkladnou péci a
pro nemocni¢ni neodkladnou péci. Hlavni cilovou skupinou jsou slozky IZS: zdravotnicti
pracovnici, pfisludnici HZS CR, Policie CR, pracovnici organt ochrany vefejného zdravi a také
Skolitelé, vedouci pracovnici ZZS a nemocnic poskytujicich akutni lGzkovou péci.

Klicovad slova: dekontaminace, zranénd osoba, metodika, pfednemocnicni neodkladnd péce,
nemocnicni neodkladnd péce, integrovany zdchranny systém

Abstract

The presentation refers on a project of security research resulting in the method for
decontamination of injured persons contaminated by dangerous agents. The method describes
principles for decontamination of injured patient in the strategic as well as tactic expert
terms, performing the decontamination with respect to the victims' injuries. Moreover, the
method covers material and technical equipment, using of protective equipment and
handling the contaminated properties. The processes are adjusted for pre-urgent hospital
treatment and for urgent hospital care. The main target group are sections of Integrated
Rescue System: medical staff, members of Fire Rescue Service of the Czech Republic, Police of
the Czech Republic, personnel of public health authority as well as lecturers, management of
emergency medical services or hospitals providing urgent in-patient treatment.

Key words: decontamination, injured person, method, pre-urgent hospital treatment, hospital
urgent care, Integrated Rescue System
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VALIDITA ODHADU METABOLICKE AKTIVITY POMOCI KOMERCNE
DOSTUPNYCH CHYTRYCH HODINEK PRI NiZKE A VYSOKE ZATEZI

VALIDITY OF COMMERCIALLY AVAILABLE SMARTWATCHES WHEN
ESTIMATING ENERGY EXPENDITURE DURING LOW AND HIGHT ACTIVITY
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Abstrakt

Tato studie je zamérena na validitu odhadu energetického vydeje komercné dostupnych
chytrych hodinek pfi nizké a vysoké aktivité. Pro méreni byly vybrany tfi typy chytrych hodinek:
Apple Watch Series 4, Garmin Fenix 6 Pro Glass a Fitbit Inspire a bylo definovano a zméreno 11
testovacich pripadd. Vysledky méreni pro zvolené aktivity byly porovnany s tabulkovymi
hodnotami metabolické aktivity v normé& CSN EN 1SO 8996 a s vysledkem z Kompendia
pohybovych aktivit. Pro pfipad, kdy byl velky rozdil mezi hodnotami z normy a kompendia, byla
vytvorena navic referenéni hodnota rychlosti metabolismu. Vysledky ukazaly, Ze chytré hodinky
Garmin méfily celkovou metabolickou aktivitu nejpresnéji. Apple watch vykazovaly minimalni
hodnotu rozptylu pro opakovana méreni, ale vyrazné nadhodnocovaly hodnotu energetického

svvs

Klicovd slova: metabolickd aktivita, sporttestr, CSN EN SO 8996, validacni studie, odhad
metabolické aktivity

Abstract

This study is focused on the validity of estimation energy expenditure by commercially available
smartwatches during low and high activity. Three types of smartwatches were selected: Apple
Watch Series 4, Garmin Fenix 6 Pro Glass, and Fitbit Inspire, and 11 test cases were defined.
The results of the measurement were compared with the tabulated values of metabolic activity
in the norm CSN EN SO 8996 and with the result from Compendium of Physical Activities. For
the case where there was a large difference between the values from norm and the
compendium the reference value of metabolic rate was created. The results showed that
Garmin smartwatch measured overall metabolic activity most accurately. The Apple watch
showed a minimal value of variance for repeated measurements but significantly
overestimated the value of energy expenditure for low and medium activity. The Fitbit watch
showed the lowest measurement accuracy.

Key words: metabolic rate, sporttester, CSN EN SO 8996, validation study, estimation

of metabolic rate
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MEREN{ OBSAHU RADIONUKLIDU MOBILNIM DETEKTOREM RT-50

RADIONUCLIDES” CONTENT MEASUREMENT USING A MOBILE RT-50
DETECTOR

Michaela Kozlovska®*, Petr Otahal®

2Statni Ustav jaderné, chemické a biologické ochrany, v. v. i., Kamennd 71, 262 31 Milin, Ceska republika
*Korespondujici autor. e-mail: kozlovska@sujchbo.cz, tel.: +420 318 600 217

Abstrakt

Prispévek pojednava o vyuzitelnosti mobilniho Nal(Tl) spektrometru RT-50 k in-situ identifikaci
a kvantifikaci jak prirodnich, tak umélych radionuklidd v rlznych typech vzork(, odebiranych
vramci terénnich vyjezdl, spojenych a dohleddnim a identifikaci radioaktivnich latek
a jadernych materialQ. V prispévku jsou rovnéz prezentovany vysledky srovnavaciho méreni
obsahu radionuklidd v rlznych typech vzorkd, mérenych in-situ mobilnim Nal(Tl)
spektrometrem RT-50 a pfiruénim LaBrs spektrometrem INSPECTOR, a posléze v laboratofi
HPGe spektrometry.

Klicova slova: spektrometr RT-50, in-situ gamaspektrometrie, obsah radionuklidd

Abstract

The paper discusses a mobile Nal(Tl) spectrometer RT-50's applicability for in-situ
identification and quantification of natural and artificial radionuclides in various samples
collected during field trips in relation to tracing and identification of radioactive substances
and nuclear materials. The paper also presents the results of the comparative measurement
of the content of radionuclides in different types of samples, measured in-situ using a mobile
Nal (Tl) spectrometer RT-50 and a hand-held LaBr3 spectrometer INSPECTOR, and
subsequently using a laboratory HPGe spectrometers.

Key words: RT-50 spectrometer, in-situ gamma spectrometry, radionuclides’ content

© SUJCHBO, v. v. i., Kamennd, Ceska republika, 14.~15. 9. 2022
ISBN 978-80-11-01902-0 E23m



HAZMAT PROTECT 2022

DEKONTAMINACE NEBEZPECNEHO VNITRNIHO 0QVZDUSI POMOCI
INOVATIVNI TECHNOLOGIE PLASMICAT

HAZARDOUS INDOOR AIR DECONTAMINATION USING INNOVATIVE
PLASMICAT TECHNOLOGY

Jifi Krouzek®®*, Pavel Masin?, Radek Skarohlid®, Veronika Rippelova®, Michal Dymak¢,
Martin Urban®
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Abstrakt

Prispévek predstavuje zakladni parametry inovativni technologie s potencidlem uplatnit se
v bezpecnostni oblasti pfi dekontaminaci vzduchu po rozsifeni nebezpecného agens.
Technologie Plasmicat vyuZziva unikatniho patentovaného postupu zaloZzeného na vyuZiti
mikrovinného zareni pfi postupné oxidaci vzdusSnych polutantl spomoci plazmatu
a katalytického systému. Modelové pilotni testy nejprve s béznymi zastupci latek ze skupiny
VOCs a prvotni simulace nebezpecného uniku potvrdily efektivitu nového postupu a odhalily
zakladni vykonové parametry a dil¢i aspekty pfip. budouciho nasazeni v praxi. V souc¢asnosti
vyvojovy tym pfipravuje podrobnéjsi testovani rdznych krizovych scénafll z oblasti havarii,
terorismu, infekci ¢i pozard, které bude probihat v nadchazejicich mésicich za Ucelem nalezeni
optimalni konfigurace pro budouci aplikaci technologie v téchto bezpecnostnich sférach.

Klicovd slova: CBRN, prumyslovd havdrie, nizko-teplotni plazma, katalytickd oxidace, vnitrfni
ovzdusi, kontaminace vzduchu

Abstract

The contribution introduces characteristics of an innovative technology, which has potential to
be implemented in security area in air decontamination after indoor hazardous substance
releases. The Plasmicat technology is based on the unique patented process of the application
of microwave irradiation in multi-step oxidation of air pollutants using plasma and catalytic
system. First, model pilot tests decomposing common VOC representatives, and then initial
hazardous release simulations too confirmed the efficiency of new technique and revealed
fundamental power parameters or the partial aspects of potential future industrial application
of the technology. Currently, research team prepares detailed tests of various crisis scenarios
from the field of industrial incidents, terrorism, infections or fires. These tests will be performed
in following months and their aim is to search for optimal setup of the future applications.

Key words: CBRN, industrial accident, low-temperature plasma, catalytic oxidation, indoor air,
air pollution
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ZDOKONALOVANI OSOBNICH OCHRANNYCH PROSTREDKU ANEB
ZPUSOB, JAK BYT VICE V BEZPECI

IMPROVING PERSONAL PROTECTIVE EQUIPMENT, OR WAYS TO BE
MORE SAFE

Klara Kubelkova*, Ales Macela
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*Korespondujici autor. e-mail: klara.kubelkova@unob.cz, tel.: +420 973 255 193

Abstrakt

Osobni ochranné prostfedky (OOP) nemaji a nemohou mit vzhledem ke své konstrukci casto
pozadovanou ucinnost. Jejich Ucinnost Ize zvysit dvéma zplsoby. Prvnim z nich je eliminace
Zivotaschopnosti infekénich agens, které jsou obsaZeny ve vzduchu proudicim kolem OOP.
Druhou moznosti, jak zvydit G€innost OOP, je vyvoj biologicky aktivnich OOP. Ustfednf
myslenkou, jak vyuzit a implementovat tyto moznosti, je pouZzit povrch (nebo kompozit) OOP,
ktery bude doplnén aktivni latkou zabranujici Zivotaschopnosti mikrobl a k vyvoji vhodnych
technik pro hodnoceni okamzité baktericidni aktivity tkanin. K tomuto Ucelu Ize pouZit dva
testovaci rezimy, prvni rezim zaloZeny na vodné mikrobidlni suspenzi a druhy zaloZeny na
aplikaci biologického aerosolu.

Klicovd slova: dekontaminace, baktericidni aktivita, osobni ochranné prostiedky

Abstract

Personal protective equipment (PPE) do not and cannot have, due to its construction,
the required efficiency. There are two ways to increase their efficiency. The first one is to
eliminate the viability of infectious agens, which are contained in the air that flows around
the PPE. The second possibility how to increase the effectiveness of PPE is to develop
the biologically active PPE. The central idea of how to use and implement these options is to
use the surface (or the composite) of the PPE that will be complemented with the substance
active against the viable microbes to develop the appropriate techniques for evaluating
the immediate bactericidal activity of fabrics. For this purpose, using two testing modes,
the first mode based on an aqueous microbial suspension, and the second one based on the
application of a biological aerosol can be applied.

Key words: decontamination, bactericidal activity, personal protective equipment.
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10 TUN NEVHODNE SKLADOVANYCH NEBEZPECNYCH LATEK
V RODINNEM DOME V NEDVEDICI

10 TONS OF INAPROPRIATELY STORED DANGEROUS SUBSTANCES IN
THE FAMILY HOUSE IN NEDVEDICE

Pavel Kukleta®*, Jifi Sykora®
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*Korespondujici autor. e-mail: pavel kukleta@firebrno.cz, tel.: +420 724607063

Abstrakt

Nevhodné skladované nebezpecné latky pfedstavuji velky problém zejména z hlediska ohrozeni
0sob a Zivotniho prostredi. Velkokapacitnim skladovanim téchto latek v objektech, uréenych
pro jiné Ucely - typicky rodinné domy ¢i vyrobni prostory nelegalnich varen drog, které v
dnesni dobé nachazime ve vsech typech objektl - vznikd rada rizik. Tato rizika plynou nejen z
vlastnosti nebezpecnych latek (vybusnost, hoflavost, toxicita, radioaktivita), ale i ze
skutecnosti, Ze latky nejsou v téchto pripadech fadné zabezpeleny proti nepovolanym
osobam. Poslednim rizikem je skuteCnost, Ze v pfipadé opusténi skladu majitelem musi slozky
integrovaného zachranného systému provést komplexni prlzkum objektu. V clanku je
popsana udalost, kdy bylo po umrti majitele v objektu rodinného domu v Nedvédici, jeho
pozemku a pfistavbach nalezeno a zlikvidovano vice jak 10 tun chemickych latek.

Klicovd slova: nevhodné skladovadni, nebezpecné latky, ohroZzeni obyvatel a Zivotniho prostred|,
integrovany zdachranny systém

Abstract

Improperly stored hazardous substances represent a major problem, especially of endangering
people and the environment. The large-capacity storage of these substances in buildings
intended for other purposes - typically family homes or illegal production facilities for drug
factories, which nowadays can be found in all types of buildings - creates a number of risks.
These risks arise not only from the properties of dangerous substances (explosiveness,
flammability, toxicity, radioactivity), but also from the fact, that the substances are not properly
secured against unauthorized persons in these cases. The last risk is the fact that if the storage
is abandoned by its owner, the Integrated rescue system units must conduct a comprehensive
survey of the building. This article describes the event when, after the death of the owner, more
than 10 tons of chemical substances were found and disposed of in the object and land of the
family house in Nedvédice.

Key words: inappropriate storage, dangerous substances, danger to residents and the
environment, integrated rescue system
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METROHM IDENTIFIKACE NEZPECNYCH LATEK V TERENU, FALESNYCH
POTRAVIN V OBCHODE A TEZKYCH KOVU VE VODE

METROHM  IDENTIFICATION OF ILLICIT SUBSTANCES IN-SITU,
ADULTERATED FOOD IN THE SUPERMARKET AND HEAVY METALS IN
WATER

Milan Libansky

Metrohm Ceska republika s.r.o., Na Harfé 935/5¢, 190 00 Praha, Ceska republika
Korespondujici autor. e-mail: milan.libansky@metrohm.cz, tel.: +420 720 020 520

Abstrakt

Jak zamezit kontaktu s nebezpeclnou latkou vterénu? Jak snadno a rychle identifikovat
nebezpecné latky v potravinarském primyslu? Jak stanovit stopové mnozstvi tézkych kovd ve
vodach? Redenim jsou prenosné ramanovy spektrometry a voltametry od spoleénosti
Metrohm. Co konkrétné pfistroje umi? Napfiklad pfenosny 946 VA Analyzer umi stanovit arsen,
rtut, méd, olovo a zinek v koncentracich pod 1 ppb. V podobnych koncentracich méfi i nas
spektrometr MISA vyuZivajici SERS technologii. MISA je vyuZitelny pro identifikaci
pesticidi/herbicidd (thiabendazol, carbendazim, thiram), barviv (difenylamin, rhodamin B,
erythrosin B), umélych cukrt (aspartam) a mnoho dalsiho v potravinarstvi. Mimo potravinarsky
pramysl vam s identifikaci nebezpecnych latek bez nezéadouci fluorescence hravé poslouzi nové
rucni spektrometry MIRA XTR a TacticlD Mobile.

Klicova slova: Ramanova spektroskopie, voltametrie, MIRA XTR, MISA, TacticlD Mobile,
nebezpecné Idtky

Abstract

How to avoid contact with dangerous substances in the field? How to identify illicit substances
in food industry, quick and easy? How to determine trace amounts of heavy metals in the
water? Metrohm portable Raman spectrometers and voltammeters are the solution.
What can devices handle? Portable 946 VA Analyzer can determine arsenic, mercury, copper,
lead and zinc in concentrations below 1 ppb. Our MISA spectrometer using SERS technology
copy the same concentration leves as well. MISA is usable for the identification of
pesticides/herbicides (thiabendazole, carbendazime, thirame), dyes (diphenylamine,
rhodamine B, erythrosine B), artificial sugars (aspartame) and many others in the food industry.
Outside the food industry, new hand-held spectrometers MIRA XTR and TacticlD Mobile will
playfully help you to identify hazardous substances.

Key words: Raman Spectroscopy, voltammetry, MIRA XTR, MISA, TacticlD Mobile, illicit
substances
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DEKONTAMINACE KORONAVIRU V PODMINKACH HZS CR: ZKUSENOST],
TESTOVANI, VYBAVENI

DECONTAMINATION OF THE CORONAVIRUS BY FRS CR: EXPERIENCE,
TESTS, EQUIPMENT

Jifi Matéjka

Ministerstvo vnitra - Generalni feditelstvi HZS CR, Kloknerova 26, 148 01 Praha 414, Ceska

republika Korespondujici autor. e-mail: jiri.matejka@hzscr.cz, tel.: +420 724 178 073

Abstrakt

V souvislosti s pandemii COVID-19 uskuteénil HZS CR ve spolupraci se Statnim zdravotnim
Ustavem a fadou dalSich subjektd rozsahlé testovani dekontaminacéni Gcinnosti v realnych
podminkdch. Testovani bylo zaméreno zejména na ovéreni baktericidni, fungicidni a virucidni
ucinnosti pfi dekontaminaci kontaminovanych povrchd (sklo, kov, plast, textil) za vyuZiti
modelovych mikroorganism(. Prakticky byla provérena ucinnost vice nez 60 dekontaminacnich
postupll za vyuziti generator ozénu, germicidnich lamp a generdtord suché mlhy vytvarejici
jemny aerosol dezinfekénich pripravka. Vysledky ukazuji, Ze pfi optimalizaci podminek (zejména
vhodny vybér generatoru suché mlhy a dezinfekéniho pripravku, doby aplikace a expozice)
muze byt aplikace suchou mlhou Gc¢innym dopliikovym dekontaminacnim ndstrojem
k dikladné mokré mechanické dekontaminaci.

Kli¢ova slova: dekontaminace, koronavirus, COVID-19, SARS-CoV-2, suchd miha, testovdni

Abstract

During the COVID-19 pandemic, the Fire Rescue Service of the Czech Republic in cooperation
with the State Health Institute and other institutions realized large tests of decontamination
effectiveness in real conditions. The tests were mainly focused on verification of bactericidal,
fungicidal and virucidal effectiveness in case of the decontamination of contaminated surfaces
(glass, metal, plastic, textiles) using exemplary microorganisms. The effectiveness of more than
60 decontamination procedures has been practically tested using ozone generators, germicidal
lamps and dry fog generators, which generate a gentle aerosol of disinfectants. The results
show that dry fog application can be an effective additional decontamination tool to thorough
wet mechanical decontamination. The optimization of decontamination is crucial, e.g.
the choice of dry fog generator and disinfectant, application time and exposure time.

Key words: decontamination, coronavirus, COVID-19, SARS-CoV-2, dry fog, tests
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OPCW , CAPACITY-BUILDING AND TRAINING PROGRAMMES“ V REZII
CESKE REPUBLIKY

OPCW ,,CAPACITY-BUILDING AND TRAINING PROGRAMMES” DIRECTED
BY THE CZECH REPUBLIC

Ladislava Navratilova®*
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*Korespondujici autor. e-mail: ladislava.navratilova@ioolb.izscr.cz, tel.: +420 773 789 898

Abstrakt

Ceskd republika je jednim ze zaklddajicich statll Organizace pro zdkaz chemickych zbrani
(OPCW), ktery je jiz od vzniku Organizace v roce 1997 aktivni jak ve vycvikovych ¢innostech, tak
v projektech budovani kapacit chemické ochrany v méné rozvinutych oblastech. Dlouhodobym
partnerem OPCW je Institut ochrany obyvatelstva, zafizeni MV - generalniho feditelstvi
Hasi¢ského zachranného sboru Ceské republiky, ktery organizuje vycviky OPCW jiz od roku
1999, a to od zakladniho stupné aZ po v soucasnosti provozovany vycvik nejvyssiho stupné
nazvany ,, Vycvikovy kurz pomoci a ochrany pro instruktory”. Od roku 2016 se Institut podili také
na projektech budovani kapacit chemické ochrany pfimo v dotéenych statech, a to v Ugandé,
kde se podafilo vybudovat regionalni vycvikovou akademii pro staty Vychodoafrického
spolecenstvi, a v Paraguayi, kde Institut pravidelné potrada ,PokrocCily kurz havarijni
pfipravenosti pro pfislusniky zachrannych slozek Paraguaye”.

Klicovd slova: OPCW, vycvik, chemickd ochrana, havarijni pfipravenost

Abstract

The Czech Republic is one of the founding members of the Organization for the Prohibition
of Chemical Weapons (OPCW), which has been active since the establishment of the OPCW
in 1997 in both training activities and chemical protection capacity-building programmes in less
developed countries. The long-term partner of the OPCW is the Population Protection
Institute, a part of the General Directorate of Fire Rescue Service of the Czech Republic, which
has been organizing OPCW training courses since 1999, from the basic level to the currently
operated top-level trainings called "International Assistance and Protection Training Course
for Instructors". Since 2016, the Institute has been also involved in chemical protection
capacity-building programmes directly in the countries concerned, namely in Uganda, where
a regional training academy for the East African Community was established, and in Paraguay,
where the Institute regularly organizes an "Advanced Course on Emergency Preparedness for
First Responders from Paraguay".

Key words: OPCW, training, chemical protection, emergency preparedness
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MOZNOSTI VYUZITI NANOMEMBRANY Z POLYMERNICH NANOVLAKEN
DOTOVANYCH NANOSTRIBREM K OCHRANE PROTI COVID 19

POSSIBILITIES OF NANOMEMBRANE FROM POLYMERIC NANOFIBERS
DOPED BY NANOSILVER USE FOR PROTECTION AGAINST COVID-19
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Abstrakt

Byl vyvinut prodysny textilni materidl chranény uzitnym vzorem ¢. 31375 ze dne 20.4.2017
pfipraveny termickym spojovanim nanomembrany z polymernich nanovlaken obsahujicich
nanostfibro s netkanou nebo struto, pfipadné adsorpcni textilii z PES bicovldken bez poufZiti
pojiv. Pfipraveny materidl s antimikrobidlnimi vlastnostmi na urovni FFP2-FFP3 Uclinné
zachycuje nejen submikronové c¢astice, véetné virl, ale pfi vhodné kombinaci komponent
i toxické plyny a pary toxickych latek. Tento material byl vyuzit ke konstrukci respirator( a filtrd
ur¢enych k ochrané proti COVID-19. Je uvedena specifikace materialu, zplsoby jeho zpracovani
a konstrukéni Feseni dosud realizovanych respiratort a filtrd. Jsou diskutovany poZzadované
parametry a vysledky dosazené pfi jejich hodnoceni.

Kli¢ovd slova: Nanomembrdna, polymerni nanovldkno, nanostfibro, netkand textilie, bicovidkno,
bakterie, vir, ucinnost zachytu, tlakovd ztrdta, respirdtor, filtr

Abstract

A breathable textile material protected by utility model No. 31375 dated 20 April 2017,
prepared by thermally bonding a nanomembrane made of polymer nanofibers containing
nanosilver with a nonwoven or struto fabric occasionally adsorption textile made of PES
bicofibers without the use of binders, was developed. The prepared material with antimicrobial
properties at the level of FFP2-FFP3 effectively captures not only submicron particles, including
viruses, but also in a suitable combination of components even toxic gases and vapors of toxic
substances. This material was used for the construction of respirators and filters intended for
protection against COVID-19. The specification of the material, methods of its processing and
the design solution of respirators and filters implemented so far are given. The specification of
the material, methods of its processing and the design solution of respirators and filters
implemented so far are given. The required parameters and the results obtained in their
evaluation are discussed.

Key words: Nanomembrane, polymer nanofiber, nanosilver, non-woven fabric, bicofiber,
bacteria, virus, capture efficiency, pressure drop, respirator, filter
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PRIPRAVA CHEMIREZISTIVNICH PLYNOVYCH SENZORU S DETEKCNI
VRSTVOU NA BAZI NANOSTRUKTUROVANYCH OXIDU KOVU

PREPARATION CHEMIRESISTIVE ROOM TEMPERATURE GAS SENSORS
BASED ON NANOSTRUCTURED METAL OXIDES
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Abstrakt

Byly pfipraveny chemirezistivni plynové senzory s vodivostni detekci a rlznou velikosti
a usporadanim IDE planarni hfebinkové platformy s hybridni nebo r@zné strukturovanou
detekéni vrstvou na bazi oxidd kovl. Byl ovérovan vliv velikosti pouzité IDE platformy
a strukturovani detekéni vrstvy na citlivost a reverzibilitu senzoru. Byla zjiStovana odezva
pfipravenych senzor( pro rlzné koncentrace vybranych toxickych plyn0 a par v zavislosti
na podminkdch mérfeni. Pro sledovani zmény vodivosti senzorl bylo pouZito zafizeni
KONDUKTOTEST vlastni konstrukce. Cilem tohoto vyzkumu bylo zlepSit vlastnosti stavajiciho
plynového senzoru pro detekci H,S s pouzitim hybridni (nanostrukturované) vrstvy na bazi
oxidl kovl a nasledné tyto poznatky vyuZzit i k detekci jinych toxickych plynl a par. K tomuto
ucelu byly pfipraveny dalsi typy IDE platforem, na které byla detekéni vrstva aplikovana.

Klicovd slova: Plynovy senzor, oxidy kovd, detekcni vrstva, hfebinkovad platforma, nanostruktura

Abstract

Chemiresistive gas sensors with conductivity detection and different sizes and arrangements
of IDE planar comb platforms with hybrid or differently structured metal oxide-based detection
layers were prepared. The effect of the size of the IDE platform used and the structuring of
the detection layer on the sensitivity and reversibility of the sensor was verified. The response
of the prepared sensors was investigated for different concentrations of selected toxic gases
and vapors depending on the measurement conditions. The KONDUKTOTEST device of our own
design was used to monitor the change in conductivity of the sensors. The aim of this
research was to improve the properties of an existing gas sensor for H,S detection using a
hybrid (nanostructured) metal oxide-based layer and subsequently apply these findings to the
detection of other toxic gases and vapors. For this purpose, other types of IDE platforms were
prepared on which the detection layer was applied.

Key words: Gas sensor, metal oxides, detection layer, comb platform, nanostructure
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SYSTEM TESTOVANI RESPIRATORU PROTI VIRUM A DALSIM
BIOLOGICKYM HROZBAM

SYSTEM FOR TESTING OF RESPIRATORS AGAINST VIRUSES AND OTHER
BIOLOGIC THREATS
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*Korespondujici autor, e-mail: otahal@sujchbo.cz, tel.: +420 318 600 346

Abstrakt

Prispévek je zaméren na prezentaci technologicky vyspélého systému pro testovani velikostné
rozlisené filtracni uc¢innosti osobnich ochrannych prostfedktd dychacich cest uzivanych zejména
pracovniky IZS proti plvodcim virovych infekénich onemocnéni. Testovaci aparatura vytvorena
v ramci fesSeného projektu vychazi z oblasti vyzkumu generovani vhodné aerosolové atmosféry
v oblasti submikronové velikosti ¢astic simulujicich fyzikaIni vlastnosti vird.

Kli¢ovd slova: aerosol, Covid-19, filtracni ucinnost

Abstract

The paper is focused on the presentation of a technologically advanced system for testing the
filtration efficiency of personal respiratory protective equipment, used primarily by IZS workers
against the agents of viral infectious diseases. The test equipment created as part of the
ongoing project is based on research into the generation of a suitable aerosol atmosphere
in the size range of submicron-sized particles simulating the physical properties of viruses.

Key words: aerosol, Covid-19, filtration efficiency
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PROSTREDKY PRO OCHRANU DYCHACICH ORGANU RESMASK A
RESFACE A JEJICH DESIGNOVA A VYROBNI REALIZACE

DEVICES FOR BREATHING ORGANS PROTECTION RESMASK AND
RESFACE AND THEIR DESIGN AND PRODUCTION REALIZATION

Pavel Otfisal®*, Vladimir Obgel®

2 Fakulta télesné kultury, Univerzita Palackého v Olomouci, tfida Miru 117 771 11 Olomouc, Ceska
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*Korespondujici autor. e-mail: pavel.otrisal@upol.cz, tel.: +420 585 636 163

Abstrakt

Byl navrzen design a podminky pro vyrobu prostfedkd na ochranu dychacich organi RESMASK
a RESFACE jako reakce na nedostatecné zabezpeceni prostredky ochrany dychacich organd
zasahujiciho personalu v takzvané prvni linii a pro béZné obyvatelstvo v dobé ohrozeni Ceské
republiky nejenom pandemii koronaviru COVID-19, ale i nasledné v souvislosti s existenci
nékterych antropogennich a technogennich hrozeb. Navrzené technické feSeni vychazi ze
soucasnych poznatk( realizace primyslového designu a nejnovéjsich poznatkl o kvalitnich
bariérovych materidlech na bazi silikont bez vedlejsich alergickych reakci. Clanek rovné?
poukazuje na mozné zpUsoby realizace spoluprace mezi spole¢nostmi zabyvajicimi se vyrobou
jednotlivych funkénich dilG a filtracnich materidlll a navrhuje mozné zplsoby organizace
soucinnosti pfi finalizaci produkt(.

Kliovd slova: RESMASK, RESFACE, ochrana dychacich orgdnd, filtr, silikon, Armdda Ceské
republiky, primyslovy design

Abstract

The design and conditions for production of RESMASK and RESFACE respiratory protective
equipment were proposed as a reaction on the insufficient provision of respiratory protective
equipment for personnel in the so-called first line and for the general population at the time of
not only the Czech Republic threat of the COVID-19 coronavirus pandemic and subsequently in
connection with the existence of some anthropogenic and technogenic threats. The proposed
technical solution is based on current knowledge of the implementation of the industrial design
and the latest knowledge about quality of barrier materials based on silicones without possible
allergic reactions. The article also points out possible ways of implementing cooperation
between companies engaged in the production of individual functional parts and filter
materials and suggests possible ways of organizing cooperation in finalizing products.

Key words: RESMASK, RESFACE, breathing organs protection, filter, silicone, Army of the Czech
Republic, industrial design
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V OCHRANNYCH ODEVECH

PREDICTOR OF THERMAL STRESS FOR THE SAFETY TIME ESTIMATION
OF EXPOSURE IN PROTECTIVE SUITS
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Abstrakt

V Excelu byl vytvoren nastroj PTS (Prediktor tepelného stresu), ktery vyuzivd predpocitané
vysledky modelu FMTK (Fyziologicky model tepelného komfortu). Jedna se o model pfenosu
tepla mezi ¢lovékem a okolim, ktery napomahad |épe predvidat rizika prehfati organismu pfi
pouzivani ochrannych odévd za danych podminek. Jadro nastroje PTS je tvoreno vyhledavaci
tabulkou s 11664 predpocitanymi scénari zohledrujici variantni teplotu okoli (5 az 45 °C),
relativni vlhkost, rychlost proudéni vzduchu, metabolickou aktivitu ¢lovéka pfi vykondvané
¢innosti (1 az 8,5 met) a typ odévu definovany vyparovacim a tepelnym odporem odévu. Pro
vytvoreni PTS bylo zméfeno pomoci tepelného manekyna (VUT) celkem 6 skladeb ochrannych
odévi véetné hasicskych a protichemickych, dale byly v téchto odévech provedeny se skupinou
probandl testy tepelné zatéZe (SUJCHBO). Vysledky PTS a FMTK byli ovéfeny pomoci
laboratornich testll i terénniho testu. Vyhodou PTS je znac¢né zjednoduseni vstupl oproti
pfimému pouziti FMTK.

Klicova slova: predikce, tepelny stres, ochranné odévy, vyparovaci a tepelny odpor odévu

Abstract

The PTS tool (Predictor of Thermal Stress) was created in the Excel application based on the
simulations of the FMTK model (Physiological model of thermal comfort) — model of heat
transfer between human and ambient environment aimed for better understanding and
anticipation of the risks associated with overheating in protective suits in pre-given conditions.
The core of the PTS tool consists of a look-up table with pre-calculated 11664 scenarios
covering variant ambient temperature (5 to 45 °C), relative humidity, air velocity metabolic rate
(1 to 8.5 met) and the type of clothing defined by evaporation and thermal resistances. On
purpose of PTS creation, six protective clothing ensembles including firefighter and chemical
protective suits were measured by thermal manikin (VUT) and used for tests of thermal strain
with group of probands (SUJCHBO). Result of PTS and FMTK were checked by laboratory tests
and field test. The advantage of PTS is the considerable simpler usage compared to the FMTK.

Key words: prediction, thermal stress, protective suits, evaporative and thermal resistance
of protective clothing
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TESTOVANI PROPUSTNOSTI LEHKYCH CHEMICKYCH OBLEKU

PERMEABILITY TESTING OF LIGHT CHEMICAL SUITS
Ondrej Salai
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* Korespondujici autor. e-mail: ondrej.salai@gmail.com

Abstrakt

Pfedmétem vyzkumu je ovéreni deklarovanych ochrannych vlastnosti vybranych typd
kompletd lehkych protichemickych oblek( v ndvaznosti na jejich konstrukéni a technické
feSeni. Teoretickd ¢dst bude zamérena na popis, charakteristiku a kategorizaci jednotlivych
typQ lehkych chemickych ochrannych oblekd dle pfislunych norem CSN, véetné jejich
prehledu. Dale budou definovany jednotlivé konstrukéni prvky chemickych oblek(, u kterych se
pfedpoklada vliv na jejich ochranné vlastnosti a bude popsan mechanismus pronikani toxickych
latek ochrannymi materidly. V praktické c¢dasti budou testovany vybrané obleky dle testd
stanoveni tésnosti protichemickych odévl — Lucie a stanoveni rezistenéni doby -
Mikrotest/Minitest. Vystupem méreni budou hodnoty koncentrace testovaci latky namérené
v prostoru pod krycim materidlem zkousenych oblek{. Vyzkum je souc¢asti mé diplomové prace
vypracovavané na CVUT, Fakulté biomedicinského inZenyrstvi, obor Civilni nouzové planovani.
Zarover bych timto rad podékoval SUJCHBO, v.v.i, jmenovité Ing. Martinu Urbanovi, vedoucimu
mé diplomové prace a Ing. Markété Weisheitelové, Ph.D. za mozZznost tento vyzkum uskutecnit.

Klicova slova: lehky chemicky oblek, propustnost, rezistenc¢ni doba

Abstract

The subject of the research is the verification of the of the declared protective properties of
selected types of sets of light chemical suits in connection with their structural and technical
solution. The theoretical part will focus on the description, characteristics, and categorization
of individual types of light chemical protective suits according to the relevant CSN standards,
including their overview. Furthermore, individual structural elements of chemical suits, which
are expected to influence their protective characteristics, will be defined and the mechanism
of penetration of toxic substances through protective materials will be described. In the
practical part, selected suits will be tested according to the tests for determining the tightness
of anti-chemical clothing - Lucie and determining the resistance time - Mikrotest / Minitest. The
output of the measurement will be the values of the concentration of the test substance
measured in the space under the covering material of the tested suits. The research is part of
my diploma thesis prepared at the CTU, Faculty of Biomedical Engineering, field of Civil
Emergency Planning. At the same time, | would like to thank National Institute for Nuclear,
Chemical and Biological Protection, namely Ing. Martin Urban, supervisor of my thesis and Ing.
Marketa Weisheitelova, Ph.D. for the opportunity to realise this research.

Key words: protective chemical suits, penetration, permeation, resistance time
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APPLICATION OF CARBON ADSORPTION TEXTILES FOR CAPTURE OF
HAZARDOUS SUBSTANCES

Jifi Slabotinsky*?, Jaromir Sobotka?, Jakub Vanék?, Pavel Castulik®

@ DEKONTA CBRN s.r.o., Videnska 102, Brno 619 00
®SUJCHBO, v.v.i., tf. Kpt. Jarose 5, Brno 602 00

¢ DEKONTA a.s., Videnska 102, Brno 619 00
*Korespondujici autor: jiri.slabotinsky@dekontacbrn.cz; tel: +420 734 320 547

Abstrakt

K zachytu nebezpecnych latek se v ochrannych maskdach i odévech standardné vyuziva jako
adsorbent aktivni uhli. At uz je to v granulované formé (ochranné filtry) nebo praskové ci
syntetické (ochranné odévy). Mnozstvi a kvalita musi respektovat pozadavky ochranné
ucinnosti. Ke sniZzeni potfebného mnozstvi, a tim i snizeni hmotnosti, pfi stejné Ucinnosti maze
prispivat adsorpéni uhlikova textilie. Prispévek popisuje zakonitosti adsorpce a vliv struktury
adsorpéni textilie na rychlost zachytu a tim i na rezistencni dobu filtru nebo textilu pfi
predpokladanych podminkach jejich pouziti.

Klicovd slova: aktivni uhli, adsorpcni uhlikové textilie, protichemickd ochrana osob

Abstract

Activated carbon is usually used as an adsorbent in protective masks and clothing to capture
dangerous substances. Whether it is in granular form (protective filters), powdered, or
synthetic (protective clothing), quantity and quality must respect the requirements of
protective effectiveness. Adsorptive carbon fabric can contribute to reducing the required
carbon amount and thus to weight reduction with the same efficiency. The paper describes
adsorption laws and the adsorption fabric structure influence on the capture rate, and thus also
on the resistance time of filter or textile under the assumed conditions of their use.

Key words: activated carbon, adsorptive carbon textiles, anti-chemical personal protection
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HEAT LOAD USING INVASIVE AND NON-INVASIVE MEASUREMENTS
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Abstrakt

Pfi pracovné-tepelné zatézi clovéka je Cast generované metabolické energie odvadéna do
vnéjsiho prostredi sadlanim a chlazenim pfi odparovani potu. Osoby pracujici v osobnich
ochrannych odévech, které omezuji pfestup tepla a odvod potu pro termoregulaci do okoli jsou
vystaveny riziku hypertermie z divodu akumulace metabolického tepla uvnitf organismu. Pro
zvySeni bezpecnosti prace a ochrany zdravi je zadouci sledovat fyziologické funkce osob pfi
praci, kterymi jsou srde¢ni frekvence a teplota télesného jadra. Pro tyto Ucely byla porovnana
spolehlivost technologie neinvazivniho méreni teploty télesného jadra pomoci senzoru CORE
s tradi¢ni invazivni technologii rektdlni sondy. Vysledky porovnani jsou pfislibem vyuziti
neinvazivnihno méreni teploty pro monitorovani osob v osobnich ochrannych odévech
v realnych podminkach.

Klicovd slova: Neinvazivni méfeni, Pracovné-tepelnd zatéZ, Teplota jadra téla, Senzor CORE
Abstract

During an occupational heat load, part of the generated metabolic energy is transferred to the
ambient environment by radiation and cooling through sweat evaporation. Persons working in
personal protective equipment (PPE) that limit heat transfer and sweat dissipation for
thermoregulation to the environment are at high risk of hyperthermia due to the metabolic
heat accumulation within the body. Therefore, it is desirable to monitor the physiological
workload functions of persons, such as heart rate and core body temperature, to improve
occupational safety and health protection. For this purpose, we compared the reliability of the
non-invasive core body temperature measurement technology using the CORE sensor with the
traditional invasive rectal probe technology. The results show promise for using non-invasive
temperature measurement for monitoring people in PPE under real-world conditions.

Keywords: Core body temperature, CORE sensor, Non-invasive measurements, Occupational

heat stress
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ZASAH V BYTE S VYSKYTEM NEBEZPECNYCH LATEK

INTERVENTION IN AN APARTMENT WITH THE PRESENCE
OF DANGEROUS SUBSTANCES
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Abstrakt

V prosinci roku 2019 si policie CR vyzadala prostfednictvim operaéniho stiediska hasicd
Jihomoravského kraje soucinnost pfi ndlezu nezjisténych chemickych latek v byté fadového
domu. Na misto uddlosti byly vyslany dvé mistné pfislusné jednotky pozarni ochrany
a vyjezdova skupina chemické laboratore z TisSnova. Po pfijezdu vyjezdové skupiny chemické
laboratore TiSnov na misto udalosti bylo zjiSténo, Ze se v byté nachdzi osoba bez zndmek Zivota,
velké mnozstvi neznamych chemickych latek a ndstrazny vybusny systém. Z toho dlvodu
se vyckalo prijezdu Pyrotechnické sluzby CR, kterd provedla pyrotechnicky prizkum. Nésledné
probéhl chemicky aradiologicky prazkum pfislusniku laboratore ve spolupraci
s pyrotechnikem. Pfitomto prizkumu bylo nalezeno vice nez 20 beden s chemickych latek
a dalsi vybusné latky schopné devastovat diim a pfilehlé okoli.

Klicova slova: nebezpecné Idtky, organické peroxidy, integrovany zdchranny systém (1ZS)

Abstract

In December 2019, the police requested the cooperation of firefighters after the discovery
of unknown chemical substances in an apartment of a terraced house. Two fire protection units
and a specialized chemical laboratory unit from Tisnov were dispatched to the scene of the
intervention. After the arrival of the chemical laboratory unit at the scene of the intervention,
it was found that there was a person without signs of life in the apartment, a large amount of
unknown chemical substances and an improvised explosive device. For that reason, we waited
for the arrival of the pyrotechnic service, who carried out a pyrotechnic survey. Subsequently,
a chemical and radiological survey was performed by members of the chemical laboratory
in cooperation with the pyrotechnician. During the survey, more than 20 boxes with chemicals
and other explosive substances capable of destroying the house and the surrounding area were
found.

Key words: dangerous substances, organic peroxides, integrated rescue system (IRS)
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Abstrakt

Pokrok v technologiich mikrocipU, baterii a LED diod v poslednich dvou dekadach jiz umoziiuje
vyvoj prenosnych pristrojl, které dokdZzou uspokojit naro¢né pozadavky moderni kapalinové
chromatografie (HPLC). Postupné rozsifeni prenosnych HPLC lze olekavat vsude tam, kde
v misté odbéru vzorku postaci jeho rychld a snadna Uprava s naslednou kratkou HPLC analyzou.

NaSe vyzkumna skupina vyvinula koncept prfenosného HPLC, jehoZ zakladem je jednoduché
hydraulické schéma a origindlni opticky detektor umozniujici soucasnou detekci absorbujicich i
fluoreskujicich latek po jejich separaci na mikrokoloné. V oblasti analyzy nebezpecnych latek
v terénnich podminkach mize tento typ pristroje rozsitit interval sledovanych latek o ty, které
z nejrdznéjsich fyzikalnich/fyzikalné-chemickych dlvodl nelze detekovat/stanovit pomoci
pfenosnych pristrojd pracujicich na jinych principech (napf. toxiny bakterii a sinic).

Klicova slova: pfenosny kapalinovy chromatograf, opticky detektor, toxiny

Abstract

Progress in technology of microchips, batteries and LEDs in the last two decades enable
development of portable instruments which can satisfy the requirements of modern liquid
chromatography (LC). Application of portable LC is advantageous if simple and rapid sample
treatment procedure followed by a short HPLC run can be executed in the point of sampling.
Our research group have developed a concept of portable HPLC based on simple hydraulic
scheme and a unique optical detector for simultaneous detection of absorbance and
fluorescence of compounds eluted off microcolumn. Considering in-field analysis of hazardous
substances, this instrument can be advantageous for analysis of compounds which are difficult
to detect and quantify by other contemporary portable instruments utilizing different working
principles due to incompatibility with their physico-chemical properties (e. g. microbial toxins).

Key words: portable liquid chromatograph, optical detector, toxins
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Abstrakt

Prispévek volné navazuje na prezentaci z roku 2016, kdy byl v rdmci posterové sekce konference
HAZMAT 2016 ukazan podil VVU Brno, s. p. (dfive VTUO Brno) na tvorbé a rozgifovani Centralni
analytické databaze OPCW (OCAD) za obdobi 1993 — 2016. Jsou zde popsany prace provedené
v letech 2017-2019, kdy byly pipravovany latky skupiny 1. A. 02 Seznamu Umluvy o chemickém
odzbrojeni a porizena jejich analytickd data. Cilem prace je predvést moznosti selektivni
identifikace jednotlivych homologickych fad (N,N-dimethyl-, N,N-diethyl, N,N-dipropy! resp.
N,N-diisopropyl- fosforamidokyanidatl) na zakladé jejich spektralnich dat. Jsou uvedeny
charakteristické hmotnostni fragmenty pro tyto skupiny latek. Je popsana infracervena
spektrometrie tabunovych derivatl, uvedeny hlavni charakteristické pasy v IR spektrech
dialkylfosforamidokyanidatd a zddraznén vyznam vzajemné komplementarity metod GC/MS a
GC/FT-IR.

Klicovd slova: hmotnostni spektra, infracervend spektra, chromatografické retencni indexy,
tabunové derivdty, mikrosyntézy, fragmentace, identifikace, databdze, Umluva o chemickém
odzbrojeni.

Abstract

The paper follows the contribution of VVU Brno (formerly VTUO Brno) to the formation and
enlargement of Central Analytic Database OPCW (OCAD) from 1993 to 2016 and was presented
in the poster section of the HAZMAT 2016 Conference. When describing the performed work
(2017 —2019), we paid particular attention to the substances 1. A. 02 Schedule of the Chemical
Weapons Convention (also called “tabun derivatives”), whose data were obtained. The main
goal of the paper is to demonstrate the possibilities of the selective identification of
homologous series (N,N-dimethyl-, N,N-diethyl, N,N-dipropyl or N,N-diisopropyl-
phosphoroamidocyanidates) based on their spectral data, the characteristic mass fragments of
these groups of chemicals, and their fragmentation schemes are presented. The infrared
spectrometry of tabun derivatives is also described, the main characteristic bands in the IR
spectra of N,N-dialkyl phosphoroamidocyanidates are given and the importance of the mutual
complementarity of GC/MS and GC/FT-IR analytical methods is highlighted.

Key terms: mass spectra, infrared spectra, chromatographic retention indexes, tabun
derivatives, micro synthesis, fragmentation, identification, database, Chemical Weapons
Convention.
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MEASUREMENT OF THE FILTRATION EFFICIENCY OF RESPIRATORY
PROTECTIVE DEVICES

Vladimir Zdimal®*, Jakub Ondracek?
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Ceska republika
*Korespondujici autor. e-mail: zdimal@icpf.cas.cz, tel.: +420 220 390 246

Abstrakt

V soucasnosti je k dispozici mnoho osobnich ochrannych pracovnich prostredkd urcenych
k ochrané dychacich cest, které museji splfiovat pozadavky pfislusnych technickych norem.
V ptipadé filtracnich polomasek se jednd o normu CSN EN 149+A1l. Cilem testovéni, jeho?
vysledky shrnuje tento ¢lanek, bylo provéreni filtraéni Ucinnosti materidlu vybrané filtracni
polomasky, s jejimzZ pouZitim se v praxi mizeme Casto setkavat. V rdmci této prace jsme vyvinuli
alternativni zpUsob urceni filtracni Ucinnosti materidlu dané polomasky, a to v zavislosti
na velikosti C¢astic. Prace byla motivovana snahou provéfit Ucinnost respiratoru, bude-li
vystaven aerosolovym ¢asticim o rozmérech v Fadu desitek nanometr(, tedy zda by mélo smysl
dany ochranny prostifedek pouzit i na pracovistich zabyvajicich se produkci takzvanych
nanocastic ve formé aerosolu.

Klicovd slova: filtrace aerosold, filtracni polomaska, penetrace, monodisperzni aerosol

Abstract

Many personal protective equipment for respiratory protection is currently available and have
to meet requirements of the relevant technical standards. In the case of filtering half masks,
this is the standard EN 149+A1. The aim of the testing, the results of which are summarised in
this article, was to check the filtration efficiency of the material of a selected facemask, the use
of which is often encountered in practice. In this work, we have developed an alternative
method of determining the filtration efficiency of the material of a given facemask, depending
on the particle size. The work was motivated by the desire to examine the effectiveness of the
facemask when exposed to aerosol particles with dimensions of tens of nanometers, i.e.
whether it would make sense to use the protective device in workplaces dealing with the
production of so-called nanoparticles in the form of aerosol.

Key words: aerosol filtration, facemask, penetration, monodisperse aerosol
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VLIV BIOGENNICH IONTU NA FORMOVANI ENZYM-INHIBITOROVEHO
KOMPLEXU U CHOLINESTERAZ

THE IMPACT OF BIOGENIC [ONS ON CREATION OF THE
CHOLINESTERASE'S ENZYME-INHIBITOR COMPLEX

Jifi Zeravik?, Monika Hoskovcova®*

2 Univerzita obrany, Brno, Ustav ochrany proti zbranim hromadného niceni, Vita Nejedlého, 682 01,
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*Korespondujici autor. e-mail: monika.hoskovcova@unob.cz, tel.: +420 973 452 316

Abstrakt

Prispévek pojedndavd o plsobeni rlznych typl nervové paralytickych  latek
na acetylcholinesterdzu v pfitomnosti mono a bivalentnich kationtl biogennich prvka{.
Pro monitorovani aktivity enzymu po inkubaci smési NPL a urcenych iontl bylo vyuZito
Ellmanovy biochemické metody. Soucasti experimentl bylo srovnani vysledk( ziskanych
pomoci dvou rozdilnych semikvantitativnich metod. Aktivita enzymu byla méfena pomoci
biosenzoru Detehit a optimalizované metody pro multidetekéni zafizeni (Synergy H1IM, BioTek).

Klicova slova: acetylcholinesterdza, biochemickd metoda, Ellmanova metoda, nervové
paralytické latky, alkalické kovy, kovy alkalickych zemin

Abstract

The effects of different types of nerve agents on acetylcholinesterase in the presence of mono-
and bivalent cations of biogenic elements were described and discussed. Ellman's biochemical
method was utilized for monitoring an enzyme activity after incubation of a mixture of nerve
agent and selected ion. Two different semi-quantitative methods was used as a comparison for
the obtained results. The enzyme activity was measured using a Detehit biosensor and an
optimized method for a modular multimode reader (Synergy H1M, BioTek).

Key words: acetylcholinesterase, biochemical method, Ellman’s method, nerve agents, alkali
metals, alkaline earth metals
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POSTERY

BIOCHEMICKA ANALYZA ORGANOFOSFOROVYCH SLOUCENIN POMOCI
NEJZNAMEJSICH REAKTIVATORU ACETYLCHOLINESTERAZY S VYUZITIM
UMELYCH NEURONOVYCH SITi

BIOCHEMICAL ANALYSIS OF ORGANOPHOSPHATE AGENTS BY
ACETYLCHOLINESTERASE REACTIVATORS BY MEANS OF ARTIFICIAL
NEURON NETWORKS

Monika Hoskovcova®*

2 Univerzita obrany, Brno, Ustav ochrany proti zbranim hromadného ni¢eni, Vita Nejedlého, 682 01,
Vysgkov, Ceskd republika
*Korespondujici autor. e-mail: monika.hoskovcova@unob.cz, tel.: +420 973 452 316

Abstrakt

Biochemicka reakce je ¢asto vyuzivanou a velmi citlivou reakci k detekci organofosforovych
latek. Je zaloZend na inhibici cholinovych esterdz, tedy reakci skupinovou a neumoznuje odliseni
jednotlivcl. Z chromogennich modifikaci je nej¢astéji vyuzivana Ellmanova reakce, pomoci niz
je detekovan vznik prislusného thiolu, ktery se projevi barevnou zménou. Studie vyuziva Upravu
reakce pomoci mono a bispyridiniovych oxim( pro odliseni jednotlivych zadstupcl nervové
paralytickych latek. Jejich pouZiti je vSak nutné matematickym s vyhodnocenim. Pro ucely
rozliSeni jednotlivych inhibitor( esterdz jsou vyuzity Umélé neuronové sité.

Klicovd slova: organofosfdty, biochemické metody, Ellmanova reakce, umélé neuronové sité

Abstract

Biochemical analysis is very sensitive and often used method for organophosphate agents
detection. It is based on cholinesterase inhibition which is group reaction unable to distinguish
particular agents. Ellman’s reaction is the most often used chromogenic modification enable to
detect particular thiol formation manifested by colour change. The study describes
modification using mono and bispyridine oxims for distinguishing the particular representatives
of the nerve agents. However, the assessment must be supported by mathematical evaluation
by means of artificial neuron networks.

Key words: organophosphates, biochemical methods, Ellman’s reaction, artificial neuron
networks
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TECHNICKE RESENI DEKONTAMINACE A DEZINFEKCE V KRITICKE
INFRASTRUKTURE

TECHNICAL SOLUTION FOR DECONTAMINATION AND DISINFECTION IN
CRITICAL INFRASTRUCTURE

Jakub Kanta®*

2DEKONTA, a.s., Dietovice 109, 273 42 Stehel¢eves, Ceskd republika
*Korespondujici autor. e-mail: jakub.kanta@dekonta.cz, tel.: +420 724 071 724

Abstrakt

Projekt je zaméren na experimentalni vyvoj technologii pouZitelnych pro dekontaminaci kritické
infrastruktury, véetné osob a tvorbu metodiky téchto praci —standardniho operacniho postupu
pro zvladani situaci s vyskytem CBRN agens pfi zdsazich sloZek 1ZS v pfipadech terorist. ¢inQ,
v dlsledku havarie, ¢i diky pritomnosti infikovanych osob (COVID-19), s cilem zkvalitnit ochranu
obyvatelstva. Projekt navazuje na ukonceny projekt ,DEKMET” VI20162019031 a vlastni
vyzkum spolecnosti DEKONTA, a.s., zejména se zaméfenim na pénotvorné technologie,
rozsifeni fady dekontaminacénich zafizeni o bateriemi pohdanéné technologie a osobni
dekontaminaci (mlzné brany).

Klicovd slova: dekontaminace, CBRN, kritickd infrastruktura

Abstract

The project is focused on the experimental development of technologies usable for
decontamination of critical infrastructure, including people and the creation of a standard
operating procedure for managing situations with the occurrence of CBRN agents n terrorist
acts, as a result of an accident or due to the presence of infected persons (COVID-19), in order
to improve the protection of the population. The project follows up on the completed project
"DEKMET" V120162019031 and DEKONTA, a.s.'s own research, focusing on foam technologies,
expansion of a scale of decontamination equipment with battery-powered technology and
personal decontamination (fog gates).

Key words: decontamination, CBRN, critical infrastructure
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DETEKCE TOXICKYCH PLYNU OXIDACN{ POVAHY NA
CHEMIREZISTORECH

DETECTION OF TOXIC GASES OF OXIDATIVE CHARACTER USING
CHEMIREZISTORES

Jiff Vacik?, Vasuly Lavrentiev?, Pavel Horak?, Roman Yatskiv®, Jan Grym®, Ladislav Fiser,
Martin Hruska®, Premysl Fit¢, Jan Kejzlar®*, Martin Vriata®
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Abstrakt

Chemirezistory zaloZené na bazi tenkych vrstev Li-dopovanych CuO-TiO2 heteropiechodd byly
pfipraveny pomoci dvou krokl: (1) opakovanym napraSovanim zakladnich prvkd za pomoci
iontového svazku a (ll) tepelnym Zihanim v pritoku vzduchu. Struktura a sloZeni pfipravenych
vrstev byla analyzovana za pomoci nékolika metod: RBS, NDP, SIMS a AFM. Senzorova odezva
byla promérena za pouziti specifické aparatury, operujici za kontinualniho prdtoku plynu.
Nejlepsi senzory, obsahujici okolo 15% Li atom(, mély detekéni limity nasledujici: NO2 = 0,5
ppm, O3 = 10 ppb a Cl2 = 0,1 ppm.

Klicovd slova: chemiresistory, Li-dopované CuO-TiO2 heteroprechody

Abstrakt

Chemirezistores based on thin layer Li-doped CuO-TiO2 heterojunctions were prepared in two
steps: (1) repeated dusting of basic elements using ion bundle, and (Il) heat annealing in air flow.
The structure and composition of prepared layers was analyzed using several methods: RBS,
NDP, SIMS, and AFM. Senzore response was measured using specific apparatus operating in
continuous gas flow. The best senzors containing ca. 15 % Li atoms showed detection limits as
follows: NO2 = 0.5 ppm, O3 = 10 ppb, ana CI2 = 0.1 ppm.

Key words: chemiresistores, Li-doped CuO-TiO2 heterojunctions
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MOZNOSTI DETEKCE A IDENTIFIKACE RADIONUKLIDU PRI TERENNIM
MERENI

POSIBILITIES OF DETECTION AND IDENTIFICATION OF RADIONUCLIDES
IN FIELD MEASUREMENTS

Ales Kratochvil?*, Michaela Kozlovska?®, Petr Otahal®

3 Statni Ustav jaderné, chemické a biologické ochrany, v. v. i., Kamenna 71, Milin 262 31, Ceska
republika

*Korespondujici autor. e-mail: kratochvil@sujchbo.cz, tel.: +420 318 600 210

Abstrakt

Pro detekci a identifikaci radionuklidd v terénu a zjisténi radiacni situace se pouziva letecky
prazkum pomoci UAV a metody pozemni. Leteckym prizkumem se stanovuji hodnoty pfikonu
prostorového davkového ekvivalentu zareni gama H*(10) (PPDE) v rGznych vyskach nad
terénem a urci se poloha bodovych zdroji radiace (GPS souradnice) a rozloZzeni plosné
kontaminace radionuklidy. Pochozi méfeni upresni radiacni situaci v terénu a ve vybranych
bodech jsou zméfena spektra zareni gama pro detekci a identifikaci radionuklidd. Provadi se
méreni plosné kontaminace filtr( z odbéru vzdusnin. Méri se ploSna aktivita povrch( v oboru
alfa, beta a gama zéfeni. V terénu odebrané pevné i kapalné vzorky a filtry lze na misté
analyzovat terénnim spektrometrem. Ten detekuje a identifikuje radionuklidy a urci jejich
hmotnostni ¢i objemovou aktivitu.

Klicova slova: terénni méreni, detekce a identifikace radionuklidi, PPDE

Abstract

Both aerial surveys via UAV and ground surveys are used for in-situ radionuclides' detection
and identification and radiation situation determination. The aerial survey determines input
values of the ambient dose equivalent rate of gamma radiation H*(10) (ADER) at different
heights above the terrain. Moreover, it determines the position of point sources of radiation
(GPS coordinates) and the distribution of radionuclides' surface contamination. Walking
measurements will specify the radiation situation in the field, and gamma radiation spectra are
measured at selected points to detect and identify radionuclides. Air sampling is carried out,
and subsequently, surface contamination of the filters from air sampling is measured.
The surface activity of surfaces in alpha, beta and gamma radiation modes is measured. A
mobile spectrometer can analyse field-collected solid and liquid samples and filters in situ. It
detects and identifies radionuclides and determines their mass or volume activities.

Key words: field measurement, radionuclides’ detection and identification, ADER

© SUJCHBO, v. v. i., Kamenna, Ceska republika, 14.—15. 9. 2022
ISBN 978-80-11-01902-0 m46m



HAZMAT PROTECT 2022

SILNE A SLABE STRANKY RUZNYCH SYSTEMU PRO DALKOVY
MONITORING TEPELNE ZATEZE PRACOVNIKU V OCHRANNYCH
ODEVECH

STRENGTHS AND WEAKNESSES OF VARIOUS SYSTEMS FOR REMOTE
MONITORING OF THE HEAT STRESS OF WORKERS IN PPE

Michal Magin®*, Kamila Lunerova?, Jaromir Sobotka®, Pavel Castulik®
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Abstrakt

Jednim z kritickych faktor( pfi praci v osobnich ochrannych prostredcich (OOP) je schopnost
téla zbavovat se tepla vznikajiciho pfi svalové praci a metabolické aktivité. V neventilovanych a
malo prodysnych ochrannych odévech je proces ochlazovani téla pocenim omezen diky bariére
odévu mezi télem pracovnika a vnéjsim prostfedim v dlsledku nasyceni vnitfniho prostoru
odévu vodnimi parami. Osoby pracujici v OOP se tak mohou rychle prehrat. Proto je vhodné
teplotu télesného jadra monitorovat, aby nedoslo k prekroceni bezpecéné hranice dané
narizenim vlady ¢. 361/2007 Sb., které pripousti pri kratkodobé zatézi vzestup teploty télesného
jadra 0 0,8 °C. Pfispévek popisuje a srovndva vyhody a slabiny tfi rozdilnych metod vzdaleného
monitorovani teploty télesného jadra na zakladé praktickych zkusenosti ziskanych pfi testech
tepelné zatéze se zapojenim dobrovolnik{.

Klicovd slova: ochranny odév, teplota télesného jddra, vzdaleny monitoring

Abstract

One of the critical factors for work in personal protective equipment (PPE) is the body's ability
to dissipate heat generated by muscle work and metabolic activity. The process of body cooling
by sweating is limited in unventilated and low air-permeable PPEs owing to the clothing barrier
between the worker's body and the ambient environment, which impairs the sweat
evaporation due to the saturation of the inner space of the garment with water vapor. Thus,
people working in PPE can quickly overheat. Therefore, it is appropriate to monitor the body
core temperature to comply the safety limit given by government regulation no. 361/2007 Coll.,
allowing the body's core temperature increase by 0.8 °C. This paper describes and compares
the advantages and weaknesses of three different methods for remote monitoring of body core
temperature based on practical experience gained during the tests of thermal strain with
involvement of volunteers.

Key words: protective clothing, body core temperature, remote momitoring
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SEMENNA PLAZMA JAKO NEINVAZIVNI DIAGNOSTICKA MATRICE PRO
SLEDOVANI EXPOZICE PFAS U HASICU

SEMINAL PLASMA AS A NONINVASIVE SENSITIVE DIAGNOSTIC MATRIX
FOR THE EVALUATION OF PFAS EXPOSURE IN FIREFIGHTERS
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Abstract

For decades, firefighters have used aqueous film-forming foam (AFFF) to extinguish specific
types of fires, such as aviation and hydrocarbon fuel fires. Some of the AFFF formulations
contains per- and polyfluoroalkyl substances (PFAS), a class of chemicals that have been widely
used in a variety of every day products beyond firefighting foams. PFAS are resistant and
accumulate in the environment and in humans. Firefighters are exposed during their service to
PFAS to a much greater extent than the general population. It has been proven that the use of
AFFF has had serious unintended consequences for both the firefighters who used it and the
communities they protect. To monitor the exposure in humans, the matrix of choice is blood.
In this work, we employed the human seminal plasma as an alternative matrix to blood to
monitor for PFAS exposure. We developed and validated analytical method based on solid
phase extraction followed by LC/MSMS to detect selected PFAS in human seminal fluid. Due to
the lack of the relevant certified reference material, the validation criteria of the method were
assessed in pool of spiked seminal plasma samples. The developed method is being applied to
screen for the PFAS exposure in professional firefighters.

Key words: PFAS, seminal plasma, occupational exposure
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UPRAVA ZARIZENI KONDUKTOTEST PRO ZJISTOVANI ODOLNOSTI
BARIEROVYCH MATERIALU VUCI PERMEACI MALO TEKAVYCH KYSELIN
A ZASAD

MODIFICATION OF THE KONDUKTOTEST DEVICE FOR DETERMINING
THE RESISTANCE OF BARRIER MATERIALS AGAINST PERMEATION OF
LOW-VOLATILE ACIDS AND BASES

Vladimir Ob%el®?, Pavel Otfisal®
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Abstrakt

Byla vyreSena nahrada soucasného subjektivniho zpUsobu vizualniho sledovani okamziku
praniku (rezistenéni doby) malo tékavych kyselin nebo zasad konstrukénimi materialy
ochrannych prostfedkd objektivnim stanovenim okamziku prdaniku zkusSebni kapaliny
s acidobazickymi vlastnostmi pomoci zafizeni KONDUKTOTEST s automatickym zdznamem
i zpracovani generovanych permeacnich dat, popsanym jiz dfive. K tomuto Ucelu byla stavajici
permeacni cela se zabudovanym vodivostnim senzorem, pouzivand ke sledovani permeace
tékavych kyselin nebo zdsad (napf. HCl nebo NH4OH) nahrazena inovovanou permeacni celou,
umoziujici sledovani priniku i netékavych nebo malo tékavych kyselin nebo zdsad (napf. H2SO4
nebo roztok NaOH).

Klicova slova: KONDUKTOTEST, permeacni cela, permeace, penetrace, rezistencni doba,
tékavost, kyselina, zdsada, bariérovy materidl

Abstract

Replacement of the current subjective method of visual monitoring of the time of penetration
(breakthrough time) of low volatile acids or bases through the construction materials of
protective devices by objective determination of the time of penetration of the test liquid with
acid-base properties using the KONDUKTOTEST device with automatic recording and
processing of the generated permeation data, described earlier, has been solved. For this
purpose, the existing permeation cell with built-in conductivity sensor, used to monitor the
permeation of volatile acids or bases (for example, HCl or NH4OH), was replaced by an
innovative permeation cell, allowing the monitoring of the permeation of non-volatile or low-
volatile acids or bases (for example, H,SO4 or NaOH solution).

Key words: KONDUKTOTEST, permeation cell, permeation, penetration, breakthrough time,
volatility, acid, base, barrier material
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DEVELOPMENT OF NEW FILTER-SORPTION MATERIALS
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Abstrakt

V ptispévku jsou vedeny zadkladni informace o parametrech soucasnych filtri “‘pro ochranné
masky a diskutovany poZadavky na jejich modernizaci. Na zakladé rozsahlé reserse jsou dale
popsany vybrané typy novych sorpcnich a filtracnich materidl( a rozebirdny moznosti jejich
pouZziti k ochrané dychacich orgdnt. Byla vyresena nova konstrukce vymeénné sorpcni a filtracni
vlozky pro filtry ochrannych masek. Dale jsou diskutovany moznosti vyuziti nové vyvijenych
materiall i pro jiné typy filtr( a respirator(. Z nékterych vyvijenych materiald byly zhotoveny
i funkéni vzorky a proméreny jejich filtracni a sorpéni vlastnosti.

Klicovd slova: Filtr, filtracni materidl, sorpcni material, ochrannd maska, moderni sorbent

Abstract

The paper provides basic information on the parameters of current filters for protective masks
and discusses the requirements for their modernization. On the basis of extensive research,
selected types of new sorption and filter materials are described and the possibilities of their
use for respiratory protection are discussed. A new design of replaceable sorption and filtration
liners for protective mask filters is addressed. The possibilities of using the newly developed
materials for other types of filters and respirators are also discussed. Functional samples of
some of the developed materials were also made and their filtration and sorption properties
were measured.

Key words: Filter, filter material, sorbent material, protective mask, modern sorbent
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Abstrakt

Unik toxického plynu ve vnitfnim prostfedi primyslového objektu ¢asto vede k zdvaznému
dopadu na lidské zdravi a Zivotni prostfedi. Pro zabezpeceni daného prostoru a potencidlné
exponovanych osob je klicové ucinné navrzeni a optimalizace dekontaminacni technologie,
k cemuz muze byt vyuZito komplexnich numerickych simulaci. Cilem prace bylo provedeni
numerickych simulaci krizovych scéndard uniku zvolenych kontaminantt ve vnitfnich prostorech
pramyslového objektu. Tento vyzkum slouzi jako podpora pfi verifikaci uplatnéni technologie
Plazmicat pro CiSténi nebezpecnych vzdusin, kdy s pomoci téchto simulaci budou specifikovany
nékteré klicové parametry pilotnich testd technologie pfi rdznych krizovych scénafich.
Matematické simulace jsou zaloZzeny na aplikaci vypocetniho ndstroje COMSOL Multiphysics.

Klicovd slova: plynny kontaminant, disperze, vnitini prostredi, CFD, dekontaminacni technologie

Abstract

Toxic gas leakage in the indoor environment of an industrial facility often has serious impacts
on human health and the environment. Effective design and optimization of decontamination
technology is crucial to protect the area and potentially exposed persons, for which complex
numerical simulations can be used. This work aimed to perform numerical simulations of
accident scenarios for the release of selected contaminants in indoor areas of an industrial
facility. This research serves as a support for the verification of the application of Plazmicat
technology for hazardous air cleanup, where with the help of these simulations some key
parameters of pilot tests of the technology will be specified in different crisis scenarios.
Mathematical simulations are based on the application of the COMSOL Multiphysics calculation
tool.

Key words: gas contaminant, dispersion, indoor environment, CFD, decontamination technology

© SUJCHBO, v. v. i., Kamenna, Ceska republika, 14.—15. 9. 2022
ISBN 978-80-11-01902-0 m5lm



HAZMAT PROTECT 2022

GENEROVANI STANDARDNICH SMESI PAR CHEMICKYCH LATEK PRO
TESTOVANI A KALIBRACE

GENERATION OF STANDARD CHEMICAL VAPOR MIXTURES FOR
TESTING AND CALIBRATIONS

Jakub Vanék®*, Jan Cupdk®, Jan Vojtéch®

2Statn{ Ustav jaderné, chemické a biologické ochrany, v.v.i., tf. Kpt. Jaro$e 5, Brno 602 00, Ceska rep.
b0ZM Research, s.r.o., Blizfovice 32, 538 62 Hroch(iv Tynec, Ceska republika
*Korespondujici autor, e-mail: vanek@sujchbo.cz, tel.: +420 545 218 278

Abstrakt

Priprava standard( smési par a plynl pfesného slozeni a koncentrace je ddlezitym tématem ve
vseobecné chemické praxi. Oblast jejich aplikaci pomérné Sirokd, saha od zakladnich kalibraci
analytické instrumentace, monitorovani kvality ovzdusi, katalytickych a adsorpcnich studii,
chemické syntézy, toxikologie, |ékafskych a farmakologickych aplikaci az po specidlni oblasti,
jako je vyzkum a vyvoj v oblasti osobnich ochrannych prostfedkd a testovani jejich Ucinnosti
proti pldsobeni toxickych a vysoce toxickych chemickych latek. Tento prispévek popisuje
vyvinuty generator (GCM), ktery kombinuje presné davkovani kapalné faze pomoci
plynotésnych injekénich stfikacek s jejim naslednym kvantitativnim odparfenim a smichanim s
fedicim plynem ve specidlné navrzené temperované odparovaci komofe. GCM dokaze
produkovat presné, stabilni a opakovatelné koncentrace smési chemickych par VOC a SVOC.
Prezentované vysledky demonstruji pouziti GCM ve spojeni s GC a FTIR instrumentaci pro
testovani a hodnoceni novych bariérovych, textilnich a filtracnich materialé pouzivanych pro
vyrobu chemickych ochrannych prostredk.

Klicovd slova: kalibracni smés par, standard, generdtor, ochranné prostredky, testovani

Abstract

Preparation of various gas standards or mixtures of precise composition and concentration is
still very important topic in general chemical practice. The field of gas standards application is
relatively wide, ranging from basic calibrations of analytical instrumentation, air quality
monitoring, catalytic and adsorption studies, chemical synthesis, toxicology, medicinal and
pharmacological applications to special areas like the research and development of new
personal protective equipment and testing of its efficiency against toxic and highly toxic
chemical compounds. This contribution describes the developed generator device (GCM) that
combines precise dosing of the liquid phase using gas-tight syringes followed by its quantitative
evaporation and mixing with diluent gas inside a specially designed tempered evaporation
chamber. GCM can produce precise, stable, and repeatable concentrations of VOC and SVOC
chemical vapor mixtures. Presented results demonstrate the application of the GCM coupled
to GC and FTIR instrumentation for the testing and evaluation of new barrier, textile and
filtration materials used for the fabrication of chemical protective equipment.

Key words: calibration vapor mixture, standard, generator, protective equipment, testing
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RUCNI RAMANUV SPEKTROMETR
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OKAMZITA A SPOLEHLIVA
IDENTIFIKACE DROG
A JEJICH PREKURZORU

Novy Raman spektrometr Progeny CQL
s laserem 1064 nm eliminujicim fluorescenci mﬁny,
OkamZzité a spolehlivé identifikace diky laseru N Eif.'iﬂé’é .
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