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PEROXIDOVA DEKONTAMINACNI SMES

PEROXIDE DECONTAMINATION MIXTURE

Marek Andrle®*, Ales Levicek?, Ivo Dujicek?

2 Vojensky vyzkumny Ustav, s. p., Veslarska 230, 637 00 Brno, Ceska republika
*Korespondujici autor; e-mail: andrle@vvubrno.cz, tel.: +420 532 191 385

Abstrakt

V pfispévku je popisovana peroxidova dekontaminacni smés, ktera obsahuje organicka
rozpoustédla, vodorozpustné pufracni a alkalické komponenty. Jeji dekontaminaéni funkce je
zaloZena na ucinku peroxidu vodiku, ktery je aktivovan molybdenanem. Pfispévek popisuje
hlavni vysledky experimentl, které byly orientovany na ovéreni dekontaminacéni uUcinnosti
peroxidové smési na vybranych povrsich vojenské techniky a stanoveni fyzikalnich parametrt
pfipravené smési.

Klicova slova: bojovd chemickd ldtka, dekontaminace, peroxid vodiku

Abstract

The article deals with decontamination mixture consisting of organic solvents, water soluble
buffering additives and alkaline components. Decontamination activity of the mixture is based
on hydrogen peroxide being activated by molybdate. The experiments were focused
on measuring decontamination efficiency of military surfaces and measuring physical
properties of the mixture.

Key words: chemical warfare agent, decontamination, hydrogen peroxide
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VLIV OCHRANNYCH PROSTREDKU NA UZIVATELE

INFLUENCE OF PROTECTIVE MEANS ON USERS

Sarka Bernatikova®*, Veronika Bor(ivkova®, Ladislav Janodik?, Kristyna Kachlikova?,
Petra Novakova?®

@ Vysoka skola barska - Technickd univerzita Ostrava, Fakulta bezpecnostniho inzenyrstvi, Lumirova
13/630, 700 30 Ostrava - Vy$kovice, Ceska republika

b HZS Kralovéhradeckého kraje; Nabtezi U Privozu 122/4; 500 03 Hradec Kralové; Ceska republika

*Korespondujici autor; e-mail: sarka.bernatikova@vsb.cz, tel.: +420 596 992 867

Abstrakt

Prispévek popisuje metody testovani a vyhodnoceni vysledkd testovani vlivu ochrannych
prostfedkl — chladici vesty a izolaéniho transportniho prostfedku na organismus. Jsou zde
charakterizovany zkousené ochranné prostifedky, mozZnosti jejich pouziti, metody testovani
a vyhodnoceni projev( fyziologické reakce organismu probandu pfi uZiti téchto prostfedkd.
Pfi prvnim testovani, v pfipadé chladicich vest, byla testovana jejich ucinnost pfi pracovné
tepelné zatézi pri uZiti protichemického odévu a nasledné bylo provedeno porovndavani
s projevy organismu pfi zatézi bez chladici vesty. Druha ¢ast experimentl shrnuje vysledky
testovani transportnich izolacnich prostfedkd na organismus probandu pfi simulaci zvySené
télesné teploty probanda.

Kli¢ova slova: transportni izolacni prostfedek, chladici vesta, rektdlni teplota, srdecni frekvence

Abstract

The paper describes the methods for testing and evaluating the results of testing the influence
of protective equipment - cooling vests and Patient isolation units- on the body. There are
characterized tested protective equipment, the possibility of their usage, methods of testing
and evaluating physiological reactions of the organism of probands with the use of these
funds.

During the first test were tested effectiveness of cooling vests in the work thermal load during
use of chemical protective clothing, and subsequently was done comparing with the response
of the body at a load without the cooling vest. The second part of the experiments summarized
the results of testing of the patient isolation units to the insulating body probands when
simulating elevated body temperature proband.

Key words: the patient isolation units, cooling vest, rectal temperature, heart rate
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PRINOSY OOP VYTVORENYCH V PROJEKTU IFREACT PRO BEZPECNOST A
PRACOVNI CINNOSTI ZACHRANARU V CBRN PROSTREDI

HOW IFREACT PPE WILL CONTRIBUTE TO FRS" SAFETY AND EFFICIENCY
IN PERFORMING THEIR TASKS IN A CBRNE ENVIRONMENT

Catherine Bertrand?®”, Eric Lecarpentier?

@ Hospital Henri Mordor, SAMU 94, 51 Av. Du Mal de Tassigny, F-94010 Creteil Val-de-Marne, France
*Corresponding author; e-mail: catherine.bertrand@hmn.aphp.fr

Abstract

Over the last decade, security against various risks including terrorism, natural disasters and
crime has gained relevance within the European Community, so that numerous Security
Research and Development Projects were funded by the European Commission within
the Seventh Framework Programme for Research and Technological Development FP7. One of
the projects with an impact on the preparedness of civilian First Responders (FRs) for CBRN
risks was IFREACT (Improved First Responder Ensembles against CBRN terrorism).
The objective of IFREACT project was to innovate and create new PPE to equip civilian First
Responders while dealing with CBRN events, which may be accidents or deliberate attacks.
The IFREACT focused on developing a robust, economical and user-friendly PPE i. e. giving
higher levels of comfort achieved by lower body burden (physiological and respiratory),
maintaining good protection parameters for civilian responders working for a limited period
of time in the warm zone of a CBRN event (6 hours). The development of an IFREACT ensemble
consisted of adequate airway protection and skin protection with integrated communication
means, and alternatively supplemeted with miniaturized prototype biocollector enabling
monitoring the bio-environment with 6 hour collection efficiency. The objective was attained,
the IFREACT prototypes are easy-to-wear PPE equipped with safe hands-free communication
equipment.

Key words: CBRNE Threats, emergency preparedness, crisis management, first responders, personal
protection equipment, training.
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EVAKUACNI PROSTREDKY PRO DETI

EVACUATION MEANS FOR CHILDREN

Zdenék Cab2*

2 Skolni a vzdélavaci zaFizeni HZS CR, Frydek-Mistek, Ceska republika
*Korespondujici autor; e-mail: zdenek.cab@svzfm.izscr.cz

Abstrakt

Prispévek analyzuje soucasny stav zachrannych a evakuacnich prostredk(l pro zachranu déti,
pouzivanych u zachrannych sbord na tzemi CR, vtzv. ,prvém sledu”, to znamend pro
okamzitou zachranu ¢i evakuaci u mimoradné udalosti. Zaroven se prace zabyva ndvrhem,
konstrukci a odzkousenim takovéhoto technického prostfedku, zejména pro zachranu
novorozencU a batolat, jenz by byl prostfedkem multifunkénim. Na pozafisti je nutno pocitat
s celou fadou aspektl pti evakuaci nebo zachrané malych déti, jez mohou ovlivnit jejich
dychdni, celotélovou ochranu ditéte, a které zabranuji nasazeni filtrac¢nich dychacich pfistroja
pouzivanych u HZS CR. Mezi tyto aspekty fadime predevsim vyvin toxickych zplodin hofeni,
silné zakoureni, jenz ztéZuje orientaci a kontrolu zachranfovaného ditéte, moZnost zasazeni
plamennym horenim, salavym teplem ¢i vyskyt nelinedrnich jevl pfi evakuaci nebo zachrané.
Idedlnim feSenim by byla pfenosna pretlakova brasna, zasobovana tlakovym vzduchem,
v nehoflavém provedeni a s odolnosti proti NBC latkam.

Klicova slova: technicky prostredek, evakuace, zdchrana, déti, détskd prenosnd evakuacni brasna

Abstract

The article analyses actual situation regarding rescue and evacuation means for children used
by rescue teams in Czech Republic in ,first wave”, i. e. for immediate rescue or evacuation
during emegency events. Moreover, the article describes proposal designs and testing of such
a multifunctional technical mean intended mainly for rescue of infants and toddlers. There is
a lot of aspects which has to be considered during evacuation or rescue of little children from
the fire site. They may affect child’s breathing or whole body injury and make the usage of
ordinary protective means with filters used by FRS CR impossible. The aspects include mainly
toxic combustibles emissions, heavy smoke, bad orientation and control of the child, risk of
flame or radiant heat injury, as well as occurence of non-linear effects during the evacuation
or rescue. The ideal solution may be a portable over-pressure bag supplied with pressure air
made of non-flammable and NBC protective material.

Key words: technical mean, evacuation, rescue, children, portable evacuation bag for children
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IMPLEMENTACE AKCNIHO PLANU EU PRO CBRN LATKY — VYZVY
V OBLASTI RIZEN{ A TECHNOLOGI|

EUROPEAN CBRN ACTION PLAN IMPLEMENTAION — OPERATIONALAND
TECHNOLOGICAL CHALLENGES

Pavel Castulik®*

@ RECETOX, Masaryk University Brno, Czech Republic, CBRNE consultant
*Corresponding author; e-mail: pacastulik@seznam.cz

Abstract

Threats to the society such as industrial and natural disasters, armed conflicts, terrorism,
pandemics are constantly increasing, and through on-going globalisation, the impacts of
incidents have increasingly cross-border, even global consequences.

Efficient protection of citizens through anticipation, deterrence, preparedness, response and
adaptation to crisis situations — in other words, maintaining disaster resilience — faces new
challenges. Collaboration between national, European and international stakeholders
requires unified processes and management systems as well as technical, procedural,
operational and semantic interoperability. The EU CBRN Action Plan was adopted in December
2009 by the EU Council and aims to overall goal to reduce the threat of, and damage from
CBRN incidents of accidental, natural and intentional origin, including terrorist acts. The Action
Plan contributes to the implementation of the EU Counter Terrorism Strategy and is in line
with the Internal Security Strategy. Process of future standardisation for CBRNE technologies,
operations and procedures need to be implemented also for consolidation of the R&D
programs such as HORIZON 2020 and related projects to improve CBRNE disaster resilience in
accordance with the EU CBRN Action Plan.

Key words: EU CBRN Action Plan, HORIZON 2020
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NAMETY PRO POSTUP PYROTECHNICKE SLUZBY PRI ZNESKODNOVANI
IMPROVIZOVANYCH ZARIZENT URCENYCH K SIRENT CBRN LATEK

CHALLENGES OF EXPLOSIVE ORDNANCE DISPOSAL SERVICES FOR
MITIGATION OF CBRN IMPROVISED DEVICES

Pavel Castulik®*

@ RECETOX, Masaryk University Brno, Czech Republic, CBRNE consultant
*Korespondujici autor; e-mail: pacastulik@seznam.cz

Abstract

Combination of CBRN material with explosives as the CBRN Explosive Improvised Explosive
Devices (CBRN-IED) represents entirely a new category significantly distinguished from
conventional Improvised Explosive Devices (I-ED). This requires different approaches
for mitigation and neutralization of CBRN-IEDs and in adjustment of a new safety measures
for first responders and the Explosive Ordnance Disposal (EOD) personnel in particular.

In order to understand behaviour of chemical fill dispersion by the explosion, amount
of explosive charge and its position in the Chem-IED liquid thickened chemical simulant were
studied and optimised. Trials with the Chem-IED filled with liquid simulants in closed and open
air space demonstrated the evidence of simplicity for intentional dissemination of hazardous
material such as chemical, biological and radiological substances. Further comprehensive R&D
activities on the CBRN-IEDs are recommended in order to improve mitigation
countermeasures and protection against for the benefit of the first responder community and
general population.

Key words: CBRN explosive improvised explosive devices
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STANOVENI REZIDUI BCHL PO DEKONTAMINACI PEVNYCH MATERIALU

DETERMINATION OF CWA RESIDUES AFTER DECONTAMINATION
OF SOLID MATERIALS

Tomas Dropa?®’, Markéta Weisheitelova?, Martin Urban?

aStatni Ustav jaderné, chemické a biologické ochrany, v. v. i., Kamennd 71, 262 31 Milin, Ceska republika
*Korespondujici autor; e-mail: dropa@sujchbo.cz, tel.: +420 318 627 164

Abstrakt

Prispévek popisuje techniky identifikace a kvantifikace residui vybranych bojovych chemickych
l[atek stanovenych na pevnych materidlech po dekontaminaci, tzv. zbytkovou kontaminaci,
a/nebo ndsledné uvolfiovani kontaminantu z materidlu, tzv. sekunddrni kontaminaci.
Popisované experimenty se provadéji za ucelem posuzovani Uclinnosti technickych
dekontaminacnich prostfedkll a dekontaminantl. K realizaci experimentl v redlnych
podminkdch jsou v SUJCHBO vyuZivany specifické analytické a instrumentdlni postupy
a prosttedky unikatniho pracovisté velkoobjemové testovaci haly.

Klicova slova: dekontaminace, bojové chemické latky, GC-MS

Abstract

The paper describes techniques of identification and quantification of selected CWAs residues
remaining on solid materials after decontamination, called residual contamination, and/or
contaminants subsequently releasing from material, called secondary contamination.
Described experiments were performed to evaluate the efficiency of technical
decontamination means and decontaminants. To perform described experiments in real
conditions, SUICHBO specialists use specific analytical and instrumental procedures and
unique large-volume testing hall.

Key words: decontamination, chemical warfare agents, GC-MS
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SUBLIMACNI DEPOZICE SORPCNICH NANOSTRUKTUR NA VLAKNA
A TKANINY

SUBLIMATION  DEPOSITION ~ OF  SORPTION  PHOTOCATALYTIC
NANOSTRUCTURES TO FIBRES AND FABRICS

Richard Dvorsky?*, Tomas Dropa®, Karel Klouda®., Pavel Man¢ikd, Jiti Bednar?, Ladislav
Svoboda®, Dalibor Matysekf, Soria Studentova®

2Katedra Fyziky, VSB-Technickd univerzita Ostrava, 17. listopadu 15/2172, 708 33 Ostrava-Poruba, CR

b Statni Gstav jaderné, chemické a biologické ochrany, v.v.i., Kamennd 71, 262 31 Milin, CR

¢ Regionalni Materialové technologické vyzkumné centrum, VSB-TUO, 17. listopadu 15/2172, 708 33
Ostrava-Poruba, CR

4 Centrum nanotechnologii, VSB-TUO, 17. listopadu 15/2172, 708 33 Ostrava-Poruba, CR

¢ Katedra chemie, VSB-Technicka univerzita Ostrava, 17. listopadu 15/2172, 708 33 Ostrava-Poruba,
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fInstitute of Clean Technologies for Mining, Utilization of Raw Materials for Energy Use, VSB-Technicka
univerzita Ostrava, 17. listopadu 15/2172, 708 33 Ostrava-Poruba, CR

*Korespondujici autor; e-mail: richard.dvorsky@vsb.cz, tel.: +420 731 186 696

Abstrakt

Prace referuje o aplikaci nové patentované technologie fizené sublimace pfi depozici karbon-
silikatovych sorpcnich fotokatalytickych nanostruktur na nosna vldkna a tkaniny. Karbon-
silikatové nanostruktury, pfipravené syntézou ve formeé vodni gelové suspenze jsou po spojeni
s vlaknitymi nosici velmi rychle zamrazeny rychlosti minimalné 10* K/s. Nasledné je zamrazend
soustava podrobena fizené sublimaci molekul vody za vzniku nanostruktury s vysokym sorpcnim
povrchem, ktera je fixovdna na vldknitém materialu, nebo tkaniné. Pfedbéiné testy takto
impregnovaného materialu potvrzuji jeho dobrou fotokatalytickou a sorpéni Uéinnost.

Kli¢ova slova: sublimace, depozice, sorpce, fotokatalyza, vidkna, tkanina

Abstract

The work reports on the application of the new patented technology of controlled sublimation
for deposition of carbon-silicate sorption photocatalytic nanostructures on carrier fibers and
fabrics. Carbon-silicate nanostructures prepared by synthesis in the form of an aqueous gel
suspension, after the connection with the carrier fibers rapidly frozen rate of at least 10* K/s.
Subsequently, the assembly is subjected to cryo-controlled sublimation of water molecules to
form nanostructures with high sorptive surface which is fixed on the fibrous material or fabric.
Preliminary testing of the impregnated material confirmed its good stability and sorption
efficiency

Key words: deposition, sublimation, sorption, fibers, textile
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DETEKCE TOXICKYCH AEROSOLU POMOCI PASIVNICH DETEKCNICH
PAPIRKU

DETECTION OF TOXIC AEROSOLS BY USE OF PASSIVE DETECTION
PAPERS

Michal Dymak?”, Vladimir Pitschmann®

3Statni Ustav jaderné, chemické a biologické ochrany, v. v. i., Kamennd 71, 262 31 Milin, Ceska republika
®Qritest, s. r. 0., Staropramenna 17, 150 00 Praha 5, Ceska republika
*Korespondujici autor; e-mail: dymak@sujchbo.cz, tel.: +420 318 600 225

Abstrakt

Prispévek se zabyva problematikou detekce chemickych latek, z nichZ je hlavni pozornost
vénovana chemickym bojovym latkam, které se mohou vyskytovat a Sifit ve formé aerosolu. V
prvni ¢asti je vymezena oblast zdjmu na zakladni fakta, jak o aerosolech jako formé latky
v prostredi, tak i zakladni pojmy a definice v otdzce detekce chemickych latek. V dalsi ¢asti je
pfedstaven dosavadni postup analyzy jednoduchého detektoru ve formé detekéniho papirku,
schopného detekovat chemické latky ve formé aerosold.

Klicova slova: detekce, aerosol, toxicita

Abstract

This contribution focuses on detection of chemical substances where group of chemical
warfare agents — particularly, those which can exist and distribute in atmosphere as aerosols.
In a first part there are basic facts about aerosols as a type of a matter as well as basic terms
and definitions in a field of detection of chemical agents. In a later part there is introduction
of a progress in analysis of a detection paper which should be able to detect chemical agents
in a form of an aerosol.

Key words: detection, aerosol, toxicity
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STANOVEN| TEPELNYCH ODPORU RUKAVIC POMOCI TEPELNEHO
MANEKYNA

ESTIMATION OF GLOVES THERMAL RESISTANCES BY MEANS
OF THERMAL MANIKIN

Jan Fiser®*, Katerina Pidrova®, Robert Toma®

@ Odbor termomechaniky a techniky prostfedi, Energeticky uUstav, FSI VUT v Brné, Technickd 2,
616 69 Brno, CR
*Korespondujici autor; e-mail: fiser@fme.vutbr.cz, tel.: +420 54114 3242

Abstrakt

Prispévek se zabyvda testovanim tepelnych vlastnosti rukavic pomoci tepelného manekyna
Newtona a klimatické komory FSI, VUT v Brné. StéZejnim bodem je ndvrh a ovéreni méfici
metodiky, kterd vychazi z normy CSN EN 511. Navrh byl nasledné provéFen p¥i opakovanych
mérenich na 5 rlznych vzorcich rukavic s cilem ovéfit opakovatelnost méreni a stanovit
nejistoty méreni. U mérenych vzorkl je ddle uveden i ndstin mozZnosti jejich pouziti
pfi konkrétnich c¢innostech a teplotach okolniho vzduchu v souladu s postupem uvedenym
v CSN EN 511.

Klicovd slova: rukavice, tepelny odpor, tepelny manekyn, CSN EN 511

Abstract

The paper deals with the testing of thermal properties of gloves using a thermal manikin
Newton and climatic chamber of FME, BUT. The main point is the design and verification of
measuring methodology, which is based on the standard CSN EN 511. The proposal was
subsequently verified by repeated measurements on 5 different samples of gloves to check
the repeatability of measurements and determine the measurement uncertainty. For each
measured sample, the paper also outline the possibility of its use in specific activities and
ambient temperatures in accordance with the procedure defined in EN 511.

Key words: gloves, thermal resistance, thermal manikin, EN 511
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TEPELNY MANEKYN — MOZNOSTI VYUZITIA PRE TESTOVANIE
OCHRANNYCH PROSTRIEDKOV

THERMAL MANIKIN — UTILISATION IN PROTECTIVE EQUIPMENT
TESTING

Milos Fojtlin®*, Jan FiSer?

@ Odbor termomechaniky a techniky prostfedi, Fakulta strojniho inZenyrstvi, Vysoké uceni technické
v Brné, Technicka 2, 61669, Brno, Ceska republika
*Korespondujici autor; e-mail: milos.fojtlin@vutbr.cz, tel.: +420 54114 3242

Abstrakt

Tepelny manekyn je zariadenie, ktoré bolo povodne vyvinuté za Ucelom testovania tepelne
izola¢nych vlastnosti odevov. Funkcionalita tejto skupiny zariadeni v si¢asnosti presahuje svoj
povodny zamer a je vhodna nie len pre testy odevov, ale i pre vyhodnocovanie tepelného
komfortu os6b. Za hlavné vyhody tepelnych manekynov su povazované: (a) najpresnejsia
aproximacia tepelného spravania ludského tela; (b) opakovatelnost merania; (c) vylucenie
subjektivnych vplyvov na meranie; (d) vyuzZitie i v extrémnych tepelnych podmienkach.
V prispevku je predstaveny tepelny manekyn Newton spolu s moznostami pracoviska Odboru
termomechaniky a techniky prostfedi na Vysokém uceni technickém v Brné. Newton
disponuje 34 individudlne regulovatelnymi zonami, z ktorych je mozné vyhodnocovat tepelny
tok do okolitého prostredia. K doplnkovej vybave manekyna patri systém dychania
s programovatelnym objemom dychu.

Klicova slova: tepelny manekyn, tepelny komfort, osobné ochranné prostriedky

Abstract

Thermal manikins are measurement devices that were primarily designed to test thermal
properties of garments. Nowadays, functionality of the manikins has overrun its former
purpose. They are suitable not only to test the garments, but also to evaluate human thermal
comfort. The main four advantages of the manikins over human test subjects are as follows:
(a) the most credible approximation of heat transfer from a human body; (b) measurement
repeatability; (c) exclusion of a subjective influence on the measurement; (d) applicability
in extreme thermal environments. In this paper, a Newton type thermal manikin is introduced
together with a technical background of the environmental laboratories of Department
of Thermomechanics and Environmental Engineering, Brno University of Technology. Further,
the Newton comprises 34 independently controlled zones, which enable detailed
measurement of heat flux to the ambient environment. In addition, it is equipped with
a system of artificial breathing with programmable volume and frequency of breath.

Key words: thermal manikin, thermal comfort, personal safety equipment
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OCHRANNE PROTICHEMICKE OBLEKY — VYLEPSENE OBLEKANI A
SVLEKANI PLYNOUCI Z PRAKTICKEHO VYCVIKU DEKONTA A HZS CR

CHEMICAL PROTECTIVE SUITS — IMPROVED PROCEDURE OF DONNING
AND DOFFING BASED ON PRACTICAL EXERCISE EXPERIENCE
OF DEKONTA AND FRS

Lukas Groulik®*

2 Dekonta, a. s., Ceska republika
*Korespondujici autor; e-mail: groulik@dekonta.cz

Abstrakt

V Cervnu probéhl prakticky vycvik ¢lent JPO DEKONTA spolecné s ¢leny JPO HZS Pardubického
a Kralovehradeckého kraje. Soucasti tohoto Skoleni byla i inovovand metoda oblékani
a svlékani jednorazovych protichemickych oblek(i s ohledem na moznou kontaminaci B-agens
(v reakci na potencialni skutecné hrozby - Ebola, virus Zika atd.). Pfispévek popisuje postup
oblékani a svlékani lehkého jednorazového protichemického obleku.

Klicovd slova: lehky jednordzovy protichemicky oblek, oblékdni a sviékani OOP, prakticky vycvik

Abstract

Practical training of firefighting units od DEKONTA and FRS of Pardubice Region and Hradec
Kralové Region was held in June. As a part of the training, there was an improved procedure
of donning and doffing of light disposable chemical protective suits practised in regards of
possible contamination of B-agents as a reaction for potential threads as Ebola or Zika viruses
etc. The article describes the procedure of donning and doffing of light disposable chemical
protective suits.

Key words: light disposable protective suit, donning and doffing of PPE, practical training
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RESEN{ PROBLEMATIKY DEKONTAMINACE A OCHRANY POVRCHU PRED
KONTAMINACI NA ODBORU JADERNE OCHRANY SUJCHBO, v. v. i.

ISSUES OF DECONTAMINATION AND SURFACE PROTECTION AGAINST
RADIOACTIVE CONTAMINATION

Josef Holedek®, Petr Otahal®

aStatni Ustav jaderné, chemické a biologické ochrany, v. v. i., Kamenna 71, 262 31 Milin, CR
*Korespondujici autor; e-mail: holecek@sujchbo.cz, tel.: +420 318 600 229

Abstrakt

V rdmci vyzkumného ukolu byla na Odboru jaderné ochrany feSena problematika ochrany
a dekontaminace povrch( stavebnich materidld. Pfi hledani alternativnich dekontaminacnich
postupl byly hleddny takové postupy, které CiStény povrch neposkodi a nevyprodukuji mnoho
odpadu. V souladu s touto filozofii byly zkoumany postupy vyuzivajici vyuziti snimatelnych
lak(i ¢i nanaseni dekontaminacnich C¢inidel ve formé pény. Pro stanoveni ucinnosti
dekontaminace bylo pouzito kratkodobych radioizotop(. ZpUsob nanaseni radioizotopu vedl|
k nutnosti zhotoveni specidlni kontaminacni lavice, zajistujici ochranu okoli kontaminace.
Pti hledani reSeni dekontaminace byl kladen dliraz na vyuziti stdvajicich material(i v ramci
dekontaminacniho postupu. Pfi tomto hledani bylo zjisténo, Ze béiné dostupné snimatelné
laky Ize pouZit jak k dekontaminaci ¢i ochrané pred kontaminaci, tak i k zabranéni druhotné
kontaminaci. PficemZ manipulace s témito laky respektive natéry je velmi snadnd a zjisténa
ucinnost vysoka. Soucasné s tim bylo zjisténo, Zze myci prostifedky pouzité ve formé pény lze
pouzit jako nadhradu specialnich dekontaminacnich cinidel.

Kli¢ova slova: dekontaminace povrchi, snimatelné laky, dekontaminacni péna

Abstract

The issue of protection and decontamination of building material surfaces was solved within
research project at Nuclear Safety Department of SUJICHBO. Procedures not damaging the
cleansed surface and producing little waste were searched in pursuance of looking for new
alternative decontamination procedures. Procedures using removable varnishes
or decontamination means in foam form were investigated in accordance with the above
mentioned philosophy. The efficiency was determined by using of short-term radioisotopes.
The way of radioisotope application lead to creating of special contamination board providing
protection of surrounding of contamination site. The emphasis was put on using of present
materials within innovated decontamination procedures. It was found that commonly
available removable varnishes are usable for decontamination and/or protection against
contamination as well as for preventing from secondary contamination. Moreover,
the manipulation with the varnishes is very easy and the establisehd efficiency is high. Besides
it was found, that cleansing detergents in foam form can be used as substitution of special
decontamination means.

Key words: surface decontamination, removable varnishes, decontamination foam
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NANOVLAKENNY KOMPOZITNI MATERIAL INTEGRUJICI
NANO/MIKROCASTICE MEZI VLAKNA

NANOFIBROUS COMPOSITE MATERIALS INTEGRATING NANO/MICRO
PARTICLES BETWEEN THE FIBRES

Jiti Chvojka?®, Petr Mike$?, Jifi Slabotinsky®, Jifi Pavlovsky®, Eva KuZelova Kostakova?, Filip
Sanetrnik®, Pavel Pokorny?, David Lukas®

2Technical University of Liberec, Studentska, Liberec, Czech Republic

® National Institute for NBC Protection, Kamenna 71, Milin, Czech Republic
¢VSB-Technical University of Ostrava, Czech Republic

*Corresponding author; e-mail: jiri.chvojka@tul.cz, tel.: +420 485 353 230

Abstract

This article deals with the continual incorporation of particles by the ultrasonic dispersion
in situ into a nanofibrous matrix produced by the electrospinning process. The new technology
is based on the use of the needleless electrospinning method in combination with
the ultrasound-enhanced dispersion of sub-micro or micro particles, which are deposited
between nanofibres onto the support material. The main advantage of use these two
technologies in time is the independence of particle-incorporation of the electrospinning
process. The sorbent particles are held in between the fibers and they remain uncovered by
polymer. Thanks to free surface of sorbent particles are maintained all their active properties.
Such materials can be simply cut with scissors without the releasing particles. Further
the authors present figures from the electron microscopy of the newly-designed
nanocomposite material and its morphological analysis, such as the particle distribution.
The material was used as a sorbent of bis(2-chlorethyl) sulfide (mustard gas) with a sorption
time greater than 240 minutes. This unique material has been developed to be used
for protection against chemical warfare agents; yet, it can be employed for several other
applications depending on the powder material dispersed onto the nanofibrous layer.

Key words: nanofibers, nanocomposite, particle-incorporation, protection material
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NEKTERE NOVE TYPY REAKTIVNICH SORBENTU PRO ROZKLAD VYSOCE
TOXICKYCH CHEMICKYCH LATEK

SOME NEW KINDS OF REACTIVE SORBENTS FOR DESTRUCTION OF
HIGHLY TOXIC CHEMICAL SUBSTANCES

Pavel Janos®*

2Univerzita J. E. Purkyné, Faculty of Environment, Kralovy Vysina 7, 400 96 Usti nad Labem, CR
*Korespondujici autor; e-mail: pavel.janos@ujep.cz; tel.: +420 475 284 154

Abstract

On contrary to conventional sorbents, which retain toxic substances on their surface without
altering their chemical structure and thus preserve their toxicity, the reactive sorbents are
capable to destroy the toxic substances or to convert them into less toxic residuals. Most
of the reactive sorbents are derived from the nanocrystalline metal oxides and their
effectiveness depends on their chemical and phase composition as well as on their physical
characteristics, which may be governed by a proper selection of the synthetic route. The Ti and
Mg oxides belong to the most promising reactive sorbents for the destruction of nerve gases
as well as blistering agents, although the nanocrystalline ceria provides some advantages
in the destruction of toxic organophosphates. Recently, some new kinds of reactive sorbents
were introduced, namely the materials derived from metal-organic frameworks (MOFs),
which were applied successfully for the degradation of toxic substances including chemical
warfare agents.

Key words: reactive sorbents, nanocrystalline metal oxides, metal-organic fraameworks (MOFs), toxic
compounds, decontamination
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MOZNOSTI APLIKACE SYSTEMU PRO DETEKCI CHEMICKYCH LATEK
NA BEZPILOTNI PROSTREDKY

POSSIBILITIES  TO  APPLY  CHEMICAL  DETECTOR  SYSTEMS
FOR UNMANNED AERIAL VEHICLES

Jiri Kadl¢ak®*, Pavel Dubina®

2Vojensky vyzkumny Ustav, s. p., Rybkova 8, 602 00 Brno, Ceska republika
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Abstrakt

Kritické zhodnoceni potencialnich prostfedkd pro detekci chemickych latek na zakladé
jednotlivych detekénich principd, konstrukéniho omezeni detekcnich systém( a potencidlnich
nosicl. MoZnosti vazby detekénich systému na systémy monitorovani chemické situace.

Klicova slova: detekce, BCHL, toxické slouceniny, bezpilotni prostredek, dron

Abstract

The critical evaluation of the potential means to detect chemical substances based on the
various detection principles, the design limitations of detection systems and potential carriers.
The possibilities to bind detection systems to systems for monitoring chemical situation.
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Abstract

There are several reasons why to continue in the development of novel acetylcholinesterase
(AChE) reactivators, which are generally used as antidotal treatment of organophosphorus
compounds intoxications (nerve agents or pesticides). Among them, antidotal preparedness
for the case of nerve agents misuse by terroristic groups became a priority.

At our institutes, we are focused already many years on the design, synthesis, in vitro and
in vivo evaluation of novel AChE reactivators — oximes. Within last few decades, many
promising compounds were considered to replace the standard oximes as a part
of an antidotal therapy. Unfortunately, none of them was able to treat every nerve agent
poisoning.

In this presentation, there will be shown structures of novel oximes which were prepared
within last ten years at our institute. Their biological activity and future direction in their
development will be discussed.

Also novel trends in development of novel AChE reactivators will be discussed.

This work was supported by the project of Czech Science Foundation - GA15-16701S.
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Abstrakt

Dekontaminace, jako proces odstrarfiovani ¢i neutralizace kontaminant(i, nahromadénych
na personalu ¢i vybaveni, je rozhodujici pro bezpe€nost a ochranu zdravi v prostiedi zatizeném
témito odpady. Stavajici dekontaminacni systém neni Ucinny, nespecificky ovliviiuje okolni
necilové materidly. Z tohoto dlvodu je vice nez naléhavé vybudovat pouzitelny
dekontaminacni systém, ktery by byl schopen prekonat soucasné dostupné technologie.

Klicova slova: dekontaminace

Abstract

Decontamination as a process of removing or neutralizing contaminants that have
accumulated on personnel and equipment is critical to health and safety at hazardous waste
sites. The existing decontamination system is not effective, nonspecifically affecting the
surrounding non-target materials. Therefore, it is the urgent matter to build up the usable
decontamination system surpassing the present technologies.

Key words: decontamination
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NEEDS AND POSSIBILITIES OF RAPID CONFIRMATION OF BWA
ABSENCE, THEIR DETECTION AND IDENTIFICATION

OldFich Kubi¢ek®*

aStatni Ustav jaderné, chemické a biologické ochrany, v. v. i., Kamenna 71, 262 31 Milin, CR
*Korespondujici autor; e-mail: kubicek@sujchbo.cz, tel.: +420 517 546 165

Abstract

Ve vyhlasce ¢. 474/2002 Sh. je vyjmenovano 97 biologickych agens, které je nutno sledovat.
Prace pojednéva o zkuenostech s touto detekci a identifikaci. Uvaha sméfuje, zda je to realné
mozné, zda je to potfeba a jakymi metodami to Ize zvladnout. Polemizovano je s tim jak vybirat
detekce na jednotliva biologicka agens a proc upfednostrovat testy na néktera pred jinymi.
Porovnava vyhody a nevyhody jednotlivych cest a metod, jeji praktickou vyuzZitelnost,
nakladovost a narocnost na zavedeni. V té &asti shrnuje zakladni charakteristiky detekce
pomoci rliznych molekularné biologickych metod, elektronové mikroskopie, bakterioskopie,
instrumentalnich metod a nékterych vybranych serologickych metod. Je zde nastinéno také
mozné dalsi smérovani vyzkumu a vyvoje v této oblasti.

Klicova slova: biologickd agens, VRA a RA, detekce, identifikace

Abstract

The Decree No. 474/2002 Coll. states 97 biological agents which has to be controlled.
The article describes experiences with detection and identification of those B-agents and
considers the real needs of their detection and identification. The possibilities of identification
methods and way of their choice is discussed as well as the reasons for preferring ones
to the others. Benefits and drawbacks of the methods are compared as well as their practical
usability, cover expenses and difficulty of putting them into practice. This part describes main
characteritics of the detection methods including molecular-biology, electrone microscopy,
bakterioscopy and some serology and instrumental methods. Moreover, future directios
for research and development are outlined also.

Key words: biological agents, detection, identification
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Abstrakt

Byla potvrzena abnormalni efektivita nano a mikro ¢astic sloucenin tézkych kovl pro zeslabeni
gamma a rentgenového zareni. Pro tyto Ucely byly vybrany oxidy prvk( z fady lanthanoidd.
Tyto oxidy jsou pak doplnény slou¢eninami jédu, hafnia, wolframu a bismutu. Materidly byly
vybrany tak, aby dostate¢né zeslabovaly ionizujici zafeni a? do energie 100 keV. Castice byly
produkovany tepelnym rozkladem citratovych prekurzorli a mletim v kulovém mlynku.
Provedeny byly také experimenty s produkci anorganickych nanovlaken z oxid( lanthanoida.
Castice slouéenin tézkych kovG byly pomoci bezjehlového elektrostatického zvlakfovani
inkorporovany do nanovldken poly(vinylbutyralu). Méfeni zeslabeni ionizujiciho zareni bylo
prodvedeno se vzorkem radionuklidu 2**Am (cca 14, 18 a 60 keV fotony) pomoci Geigerova
Citace.

Klicova slova: radiacni ochrana, bezolovnaté materidly, elektrospinning, lanthanoidy, nanocdstice,
nanovldkna, kompozity

Abstract

Abnormal effectivity of nano and micro particles of heavy metals was observed for ionizing
radiation attenuation. For this purpose, several lanthanide-series oxides were selected,
accompanied by compounds of iodine, hafnium, tungsten and bismuth. The materials were
selected as to efficintly attenuate ionizing radiation of energies up to 100 keV. The particles
were manufactured using thermal decoposition of citrate precursors and grinding in a ball mill.
Experiments with production of oxidic nanofibers were also carried out. Particles of heavy
metal compounds were then incorporated into polymeric nanofibers of poly(vinylbutyral)
using a process of needleless electrospinning. Attenuation measurements were carried out,
using a radionuclide ?*!Am (cca 14, 18 and 60 keV photons) and Geiger counter.

Key words: radiation protection, lead-free materials, electrospinning, lanthanides, nanoparticles,
nanofibers, composites
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Abstract

Air quality at pedestrian level of two different urban arrays for two wind directions was
studied experimentally in a wind-tunnel. Both urban arrays were designed according to typical
European cities, formed by courtyard-type buildings with pitched roofs. While the first urban
array had constant roof height, the second had variable roof height along all walls.
The pollution was simulated by means of ground-level line source in the middle of the urban
arrays. The concentrations were measured by a flame ionization detector at horizontal planes
at the pedestrian level within the streets and courtyards at the vicinity of the line source.
Results of the time and spatial averaged concentration reveal that both wind direction and
three-dimensionality of the urban morphology are important parameters influencing the air
quality at the pedestrian zones within the urban areas.

Key words: air quality, pedestrian level, court-yard buildings, wind-tunnel
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Abstrakt

Bylo vyvinuto zafizeni MINITEST umozZiujici hodnoceni odolnosti poréznich bariérovych
material( textilniho charakteru vici pronikani toxickych par (permeaci) a kapalin (penetraci)
ve statickych podminkach. Okamzik priiniku plynné i kapalné faze toxické latky ploSnym
bariérovym materidlem je indikovdn vizudlné pomoci vhodnych barevnych indikator(
soucasné na 20 exponovanych mistech. Jako modelova zku$ebni chemikalie se pouziva bud
yperit nebo vyrazné zdsadita Ci kysela tékava kapalina, které pfi priniku reaguji s vhodnym
acidobazickym indikatorem za vzniku vyrazné zbarvené skvrny. Vedle toxickych latek je mozné
u hydrofobné ¢i oleofobné upravenych textilii sledovat i promokavost pro volné lezici kapky
vody a vybrané modelové latky s povrchovym napétim srovnatelnym s nékterymi bojovymi
chemickymi latkami, napf. olivovy olej jako imitace latky VX nebo nitrobenzen jako imitace
yperitu. Kvalita téchto impregnaci se posuzuje na zdkladé zmény kontaktniho Uhlu volné
lezicich kapek ve zvolenych casovych intervalech pomoci elektronického mikroskopu
s programovym vybavenim umozZiujicim elektronicky zdznam i vyhodnoceni obrazové
dokumentace.

Klicova slova: MINITEST, toxickd ldtka, permeace, penetrace, yperit, primyslovd chemicka latka,
indikdtor, bojovd chemicka latka

Abstract

The MINITEST device enabling evaluation of resistivity of both porous and non-porous barrier
materials of a textile character against permeation of toxic gases (permeation) and liquids
(penetration) in static conditions has been developed. A moment of permeation of both
gaseous and liquid phases of a toxic compound through an areal barrier material is indicated
visually with the help of suitable color indicators on 20 exposed places at the same time. Sulfur
mustard or significantly alkaline or acid volatile compounds are used asa model test
chemicals. These ones react during the permeation with a suitable acidobasic indicator within
creation of markedly colored stain. Beside toxic compounds, it is possible to observe
a waterproof capacity for freely lying drops of water and selected model compounds with
a surface tension comparable with some chemical warfare agents, for example olive oil
as the imitation of VX and nitrobenzene as the imitation of the sulfur mustard in the scope
of hydrophobically and oleophobic modified textiles. A quality of these impregnations
is considered on the basis of a change of a contact angle of freely lying drops in specific time
intervals using an electronic microscope with the software enabling an electronic record and
assessment of visual documentation.

Key words: MINITEST, toxic compound, permeation, penetration, sulfur mustard, toxic industrial

chemicali indicatori chemical Wariare agent
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Abstrakt

Bylo vyvinuto mobilni zafizeni SORPTEST pro testovani odolnosti poréznich i neporéznich
bariérovych materidll pouzivanych v protichemické ochrané vici permeaci tékavych toxickych
latek ve statickych i dynamickych podminkach. Pribéh permeace je kontinudlné sledovan
pomoci vysoce citlivého QCM sensoru s polymerni detekéni vrstvou, ktery je zabudovan
v termostatované PVDF permeacni cele nové konstrukce. Modularni uspofadani zafizeni
SORPTEST umoziuje jednoduchou zménu charakteru testovanych vzorkd (porézni, neporézni)
i podminek méreni (statické, dynamické, aerodynamické). Pouzité programové vybaveni
umoziuje sledovani permeacnich mérenii vyhodnoceni ziskanych permeacnich dat v redlném
Case (on-line). Pfi méfeni v dynamickych podminkach se jako nosny plyn pouziva vzduch nebo
dusik. Zafizeni bylo vyvinuto ve spolupraci s firmou GRYF HB, s.r.o., kterd je také jeho
vyrobcem.

Klicova slova: SORPTEST, tékavé toxické latky, permeace, bariérové materidaly

Abstract

The SORPTEST device was developed for testing of resistance of porous and non-porous
barrier materials used for chemical protection against volatile toxic compound permeation
under static as well as dynamic conditions. Progress of the permeation is monitored
continously by means of highly sensitive QCM sensor with polymer detection layer integrated
in termosatic PVDF permeation cell of novel construction. SORPTEST modular arrangement
enables easy change of tested samples characteristics (porous, non-porous) as well as test
conditions (static, dynamic, aerodynamic). The software enables monitoring of permeation
measurements and evaluation of the permeation results in real time (on-line). During the
dynamic conditions, air or nitrogan is used as carrier gas. The device was developed
in cooperation with GRYF HB, Ltd. which is the producer.

Key words: SORPTEST, toxic volatile compounds, permeation, barrier materials
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Abstrakt

Byl vypracovdn postup hodnoceni reaktivity praskovych vapennych hydratd s SO, a HCI
v plynné fazi za laboratorni i zvySené teploty v dynamickych podminkach s vyuZitim
modifikovaného zarizeni KONDUKTOTEST. Princip méreni spociva v prosavani kyselych plynt
¢i par o znamé koncentraci a pratoku definovanou vrstvou praskového vapenného hydratu
v originalni permeacni cele za zvySené teploty (140 — 180 °C) a sledovani jejich koncentrace na
vystupu s vyslednou typickou vystupni kfivkou. Kyselé plyny nebo pary jsou nejprve
kvantitativné vapennym hydratem zachycovany, po jeho vyCerpdani dochazi k jejich praniku
atim ndrdstu vodivosti absorpéniho roztoku ve vodivostnim detektoru. Povazujeme-li
sypanou vrstvu vdpenného hydratu za bariérovou membranu, lze vyuzit i programové
vybaveni zatizeni KONDUKTOTEST k uréeni okamziku praniku kyselé testovaci latky a nasledné
vypocitat, jaké mnoiZstvi latky bylo k neutralizaci vapenného hydratu o znamé hmotnosti
zapotrebi. Metodika byla vypracovana pro firmu CARMEUSE Czech Republic s.r.o.

Klicova slova: Vdpenny hydrdt, prdskovy substrdt, odpadni plyny, SO, HCI, Cisténi spalin, testovdni
reaktivity, vodivostni metoda, KONDUKTOTEST — modifikace

Abstract

A procedure of evaluation of reactivity of powder lime hydrates with SO;and HCl in a gaseous
phase within laboratory and higher temperature in dynamic conditions with usage of modified
KONDUKTOTEST device has been developed. A principle of a measurement is based on sucking
acid gases or steams in a known concentration and a flow through a defined layer of powder
lime hydrates located in a permeation cell in higher temperatures (140 — 180 °C) and
observation of their concentration in an output giving typical output curve as a result. Acid
gases or steams are firstly quantitatively caught with lime hydrate and after its exhaustion
comes to their permeation and growth of conductivity of absorptive solution
in a conductometric detector. If we consider a bulk layer of lime hydrate as a barrier
membrane we could use the software equipment of the KONDUKTOTEST device
to determination of a moment of permeation of acid test chemical and subsequently to count
what amount of the compound has been needed to neutralization of lime hydrate with known
mass. The methodology has been elaborated for the CARMEUSE Czech Republic, Ltd.

Key words: lime hydrate, powder substrate, waste gases, SO, HCl, cleaning burnt gas, testing
reactivity, conductometric method of KONDUKTOTEST — modification

© SUICHBO, v. v. i., Kamenna, Czech Republic, 9. — 11. 11. 2016
ISBN 978-80-270-0474-4 31



HAZMAT PROTECT 2016

HODNOCENI A VYUZITI RUZNYCH SORBENTU NA DEKONTAMINACI
BOJOVYCH CHEMICKYCH LATEK

EVALUATION AND USE OF DIFFERENT SORBENTS
FOR DECONTAMINATION OF CHEMICAL WARFARE AGENTS

Jiff Pavlovsky®*, Lenka Klimkova®, Jifi Slabotinsky®, Jakub Vanék®, Hana Gebauerova?

2 Katedra chemie, FMMI, VSB-TUO, 17. listopadu 15, 708 33 Ostrava, Ceska republika

b Katedra pozarni ochrany, FBI, VSB-TUO, Lumirova 13, 700 30 Ostrava, Ceska republika

¢ Statni Ustav jaderné, chemické a biologické ochrany, v. v. i., tf. Kpt. Jaroge 5, 602 00, Brno, Ceska
republika

*Korespondujici autor; e-mail: jiri.pavlovsky@vsb.cz, tel.: +420 597 321 527

Abstrakt

Clanek se v&nuje vyuZiti a hodnoceni réiznych sorbentdl na bazi jild, interkalovanych pomoci
Kegginova kationu, ZnS, ¢i CdS, p-fenylendiaminu z pohledu moZzné dekontaminace bojovych
chemickych Ilatek ¢i jejich simulantlG. Prispévek hodnoti tyto perspektivni materidly
z teoretické stranky i stranky praktické. Jsou popsany nékteré zdkladni chemické analyzy
material( a je kladen dlraz na texturni parametry, které vyrazné mohou pfrispivat k hodnoceni
sorpcnich/desorpénich vlastnosti téchto material(. Zajimava charakteristika je také sledovani
fotoluminiscenc¢nich Uc¢ink( predevsim u materiald ZnS-jil. Bylo prokazano, Ze texturni
charakteristiky jsou vyznamné a mohou najit vyuziti k dekontaminaci BCHL (bis(2-
chlorethyl)sulfidu) ¢i jejich simulant(. Jako simulanty BCHL byly pouzity u nékterych material(
na bazi interkalovanych jila tfi latky: amylacetat, methylsalicylat a dichlorhexan.

Kli¢ovad slova: sorbenty, dekontaminace, jily, BCHL

Abstract

The article deals the use and evaluation of various sorbents based on clays intercalated
by Keggin cation, ZnS, CdS and p-phenylenediamine in view of possible decontamination
of CWA or simulants. The contribution assesses these promising materials with
theory/practical site. They describe some basic chemical analysis of materials and the focus
ison texture parameters which may contribute significantly to the evaluation
of sorption/desorption properties of these materials. An interesting characteristic is also
effects monitoring of photoluminescent mainly for ZnS-clay. It has been shown that the
textural characteristics are important to describe these materials and can find a use
for decontamination of CWA (bis(2-chloroethyl) sulphide) or simulants. As CWA simulants
have been used for some materials on intercalated clays three substances: amyl acetate,
methyl salicylate and dichlorohexane.

Key words: sorbents, decontamination, clays, CWA
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Abstrakt

Organicky modifikované jilové mineraly, montmorillonit a vermikulit, jsou vysoce ucéinnymi
materialy pro zachyt chemickych bojovych latek — yperitu a organofosfat(l. V pripadé yperitu
se jako nejucinnéjsi projevil montmorillonit v anorganické sodné formé, s rostoucim obsahem
organickych kationi — hexadecylpyridinia (HDP) a hexadecyltrimethylamonia (HDTMA)
v mezivrstvi jeho struktury uc¢innost poklesla. U vermikulitu se projevil jiny trend, nejucinné;jsi
byl vermikulit modifikovany HDP, nizsi sorpcni schopnost mél vermikulit modifikovany HDTMA
interakci obou jilovych minerald s bojovymi latkami byly provedeny testy se simulanty yperitu
a organofosfat(, thiodiglykolem a dimethylmethylfosfonatem. Oba mineraly v modifikované
i nemodifikované formé byly vystaveny param simulant(i a nasledné byly studovany metodami
FTIR, XRD a fazovou analyzou uhliku pro stanoveni interakci molekul simulant( se silikdtovou
matrici.

Kli¢ova slova: vermikulit, montmorillonit, yperit, thiodiglykol, dimethylmethylfosfondt, sorpce

Abstract

Organically modified clay minerals, montmorillonite and vermiculite, are highly effective
materials capturing chemical warfare agents — yperite and organophosphates. In the case
of yperite, the montmorillonite in its inorganic sodium form was the most efficient. With
theincreasing  content of organic cations —  hexadecylpyridinium  (HDP)
and hexadecyltrimethylammonium (HDTMA) in the interlayer space of its structure
the efficiency decreased. Vermiculite showed different trend, the one modified with HDP
cations was the most effective, and consequently the vermiculites modified with HDTMA ions
showed lower efficiency. The lowest ability for capturing yperite was determined
in the sodium form of vermiculite. To define a mechanism of interactions for both clay
minerals, tests with simulants of yperite and organophosphates — thiodiglycole and
dimethylmethylphosphonate were performed. Clay minerals in modified and unmodified
forms interacted with vapors of simulants and then changes in the structures were
characterized by FTIR, XRD and phase carbon analysis to predict how simulants’ molecules
interact with silicate matrices.

Key words: vermiculite, montmorillonite, yperite, thiodiglycol, dimethylmethylphosphonate, sorption
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PHASECORE — SYSTEMATICKY PRISTUP K CHLAZENI OSOB POMOCI
KOMBINACE MODERNICH LATEK A MATERIALU ZALOZENYCH
NA PRINCIPU FAZOVE ZMENY

PHASECORE — A SYSTEMATIC APPROACH TO PERSONAL COOLING
UTILIZING A COMBINATION OF NEW AGE FABRICS AND PHASE CHANGE
MATERIAL

Randy Sakowitz?®"

2 Vice President, First Line Technology, 3656 Centerview Dr., Suite 4, Chantilly, VA 20151 USA
*Corresponding author, e-mail: rsakowitz@firstlinetech.com

Abstract

Hazmat and CBRN suits are known as a form of Personal Protective Equipment (PPE). Most
suits are designed to be impermeable barriers to keep the operator safe from becoming
exposed or contaminated. These PPE suits prevent hot air generated by a users body to escape
or evapoate and cool the user. Evaporative cooling is known to be the most optimal form
of personal cooling, but when using PPE, this cooling method is greatly diminished and the risk
for heat stress is drastically increased.

First Line Technology identified and studied a variety of Phase Change Materials (PCMs) called
PhaseCore. PhaseCore is a salt based PCM designed to activate at 28°C (82°F) change from
solid to liquid via heat absorption and melting. This chemical reaction provides a cooling effect
of 22°C (72°F). The goal is to prevent heat stress, achieve heat equilibrium, and maintain the
body core temperature within a safe range for operators working in PPE and high heat
environments. The solution was PhaseCore Cooling Vests - a thermal-regulated clothing
accessory that would be comfortable and cost efficient to wear under impermeable suits
and PPE ensembles, thus improving the safety and effectiveness for all operators and
response teams.

Key words: personal protective equipment, cooling systems, phase-change materials
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CHLADICI VESTY — PROSTREDEK NA ZLEPSEN| TEPELNEHO KOMFORTU
UZIVATELE OOP

COOLING VESTS — MEAN FOR IMPROVING HEAT COMFORT OF PPE
USER

Jifi Slabotinsky?", Kamila Lunerova?, Petr Smitka?

2 Statni Ustav jaderné, chemické a biologické ochrany, v. v. i., Kamenna 71, 262 31 Milin, Ceska
republika
*Korespondujici autor; e-mail: slabotinsky@sujchbo.cz, Tel.: +420 517 546 180

Abstrakt

Primarnim poslanim osobnich ochrannych prostfedkd (OOP) uréenych pro ochranu proti
nebezpecnym chemickym, biologickym nebo radioaktivnim latkdm je zamezit kontaktu
uZivatele s témito latkami. Dokonald izolace ¢lovéka od vnéjsiho prostfedi vsak mulze byt
nezadouci vzhledem k tomu, Ze fyzickd ¢innost ¢lovéka je provazena produkci metabolického
tepla, které je potfeba predat do okoli, aby byla zachovana tepelna rovnovaha organismu.
Materialy ochranného prostfedku podle typu a stupné izolace brani pfirozenému vydavani
tepla. Hromadéni tepla v téle pak vede k prehtivani organismu, coz mize skoncit vaznym
onemocnénim a tepelnym Sokem. Proto jsou hleddny moznosti dodate¢ného odvodu tepla
z organismu, které vyuZivaji rizné formy prestupu tepla. Cldnek popisuje principy potiebnosti
chlazeni na zakladé energetické bilance i vysledky testovani riznych zptsobl chlazeni pomoci
chladicich vest s chladicimi vlozkami ¢i rozvodnymi systémy. Poznatky testovani ve svété
srovnava s vysledky vlastnich méreni v klimatické komore za vyssi teploty a zobecnuje je
v zavéru, uvadéjicim prednosti a nevyhody jednotlivych zplisobUl dodatec¢ného chlazeni.

Kli¢ovd slova: osobni ochranné prostredky, tepelny stres, chladici vesty, klimatickd komora,

Abstract

The main objective of personal protective equipment (PPE) designated for protection against
dangerous chemical, biological or radioactive agents is to keep off PPE user from contact with
the agents. However, perfect isolation of human from outward environment may be
undesirable considering the fact that human’s physical activity is accompanied by metabolic
heat production which is to be passed on the environment to maintain the heat balance of the
organism. Materials of PPE prevent natural heat transfer. Heat accumulation in the body leads
to overheating and may cause severe health disorders and heat shock. Therefore new
possibilities for heat transfer from organism are searched. The article describes principles
for cooling needs based on energetic balance and test results of various ways of cooling using
cooling vests with medium insert and/or conduction system. The findings are concluded
to present advantages and disadvantages of different ways of supplementary cooling.

Key words: personal protective equipment, heat stress, cooling vests, climatic chamber
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STUDIUM  SIRENI  NEBEZPECNYCH LATEK IMPROVIZOVANYM
VYBUSNYM ZARIZENI

STUDY OD DISSEMINATION OF CHEMICAL AGENTS BY MEANS
OF IMPROVISED EXPLOSIVE DEVICE
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Abstrakt

MozZnost Sifeni kontaminantd pomoci exploze nadob skapalinou byla ovérovana
v podminkach polouzavieného prostoru. Jako v dfivéjSich experimentech v hale nebo
v otevieném terénu, byla i tentokrat pouzita misto bojové chemické latky jeji kapalnd ndhrada
(simulant). Do plastovych nadob o objemu 10 | byl naplnén ethylalkohol spolu s vodou
v poméru 1:1. K dalkové ovladané explozi byly pouZity pyrotechnické sloZze a Semtex. Byl
sledovan rozptyl kapalné faze pomoci tercikl, koncentrace par pomoci fotoionizacnich
detektor( a pohyb aerosolu pomoci kamery umisténé na dronu. Pfi explozi doslo k rozptylu
kapek aZ do vzdalenosti 20 m a k plo$né kontaminaci az 200 g.m2, nezavisle na sméru vétru.
Velikost kapek byla tim mensi, ¢im vétsi byla sila exploze. Rozsah objemu kapek byl
od 0,2 do 10 pl. Kontaminace ovzdusi byla zavisla na sile exploze a sméru vétru a dosahovala
az 9000 ppm.

Klicovd slova: bojové chemické Iatky, Sifeni explozi, kontaminace

Abstract

Possibility of contaminant dissemination by means of explosion of a vessel with liquid was
examined in semi-surrounded space. Similary to previous experiments in hall or in open-space,
a liquid simulant was used instead of chemical warfare agent. Plastic canister of volume 10 L
was filled with mixture ethanol:water (1:1). Pyrotechnical mixture or semtex were used for
charging the remote controlled explosion. Spread of the liquid phase was monitored using
positioned paper targets, vapour concentration using photoionisation detectors and
movement of the aerosol cloud by camera attached to drone. On explosion, the droplets
spread up to 20 m distance and the area contamination reached up to 200 g.m2, regardless
the wind direction. The size of droplets was smaller with stronger explosion. Droplet volume
extended from 0,2 to 10 uL. Air contamination depended on strenght of explosion and wind
direction and it reached up to 9000 ppm.

Key words: chemical warfare agents, dissemination by explosion, contamination
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CHYTRY HASICSKY ZASAHOVY OBLEK

SMART FIREFIGHTER PERSONAL PROTECTIVE SUIT

Radek Soukup?*, Ale§ Hamacek?, Petr Kagpar?, Jan Reboun?

aRICE / KET dept., Faculty of Electrical Engineering, University of West Bohemia, Pilsen, Czech Republic
*Corresponding author; e-mail: rsoukup@ket.zcu.cz, tel.: +420 377 634 542

Abstract

This paper presents a research focused on a smart textile-based protective system which is
intended to bring more safety to firefighters facing hazardous conditions. The system is fully
integrated into a firefighter protective suit and it is able to monitor heart rate, to detect
movements of a firefighter, to detect toxic and combustible gases in the environment and
to measure temperature and relative humidity inside and outside of the suit. The protective
system consists of developed integrated sensor modules, e-textile wiring harnesses, suit
control unit (SCU), central commander unit (CCU), body area network and wide area network.
The protective system also includes indoor and outdoor localization units. The indoor
localization unit based on inertial sensors, which is placed on a protective boot, is determined
for the remote tracking of firefighters in situations when GPS signal is missing.

Key words: smart textiles, firefighter protective suit, inertial based localization system, BAN and WAN
communications, sensor modules
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MOZNOSTI  VYUZITI DOHLEDOVEHO SYSTEMU PRI RESENI
MIMORADNYCH UDALOSTI

POSSIBILITIES OF USING A SURVEILLANCE SYSTEM IN SOLVING
EMERGENCY EVENTS

Martin Stanék?®”, Zdenék Hon, Leo$ Navratil

2 CVUT v Praze, Fakulta biomedicinského inZenyrstvi, Sportovct 2311, 272 01 Kladno
* Korespondujici autor: Ing. Martin Stanék, martin.stanek.1@fbmi.cvut.cz, tel.: +420 603 514 904

Abstrakt

Biotelemetrické dohledové systémy maji Siroké moZnosti vyuZiti pfi reSeni mimoradnych
udalosti, a to jak pfi monitorovani jednotlivych pfislusnika zasahujicich slozek IZS, tak i pfi
monitorovani postizenych osob. Jejich hlavnim Ukolem je monitorovani zéakladnich
fyziologickych hodnot a dalSich parametr(, véetné vnéjsich faktort (CBRN latek). Tyto systémy
mohou byt rovnéz vyuzitelné pfi monitorovani zdravotniho stavu vétSiho poctu osob pfi
mimoradnych udalostech s hromadnym postizenim zdravi. Jejich dalS$i moZné vyuZiti je pfi
dalkovém monitoringu prepravovanych pacientd, napriklad v Biovaku. Ve své podstaté maji
usnadnit monitorovani zdravotniho stavu osob tim, Ze informace z dohledového systému Ize
pfendset na vzddlené pracovisté. Moinym nedostatkem téchto systém( je sprdvna
interpretace a vyhodnoceni dat vzhledem kindividudlnim charakteristikdm kazdé
monitorované osoby.

Kli¢ova slova: dohledovy systém, integrovany zdchranny systém, hromadné postiZeni zdravi

Abstract

Biotelemetry surveillance systems have a wide range of uses in emergency situations, both
when monitoring individual members intervening IRS components, as well as when
monitoring affected people. Their main purpose is monitoring basic physiological values and
other parameters, including external factors (CBRN substances). These systems may be used
in monitoring health status of a greater number people in emergency situations with mass
health disability incidence. Their further possible use is for remote monitoring of transported
patients, for example in Bio-Bag. These systems should basically facilitate the monitoring
of health status of people by the possibility of transmitting information from a surveillance
system to a remote site. A possible drawback of these systems is the correct interpretation
and evaluation of data relative to the individual characteristics of each monitored person.

Key words: surveillance system, integrated rescue system, mass health disability
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OCHRANNE UCINNOSTI BARIEROVYCH MATERIALU

USE OF CWA SIMULANTS FOR DETERMINATION OF BARRIER
MATERIALS PROTECTIVE EFFECTIVITY
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Abstrakt

Vysoka toxicita bojovych chemickych latek (BChL) a legislativni omezeni jsou limitujicimi
faktory pfi mnohych experimentdlnich studiich. Kromé toxikologickych ucinkd BChL je nutné
studovat a znat i dalSi parametry, jako jsou reaktivita, sorpce, moznosti dekontaminace
a permeace bariérovymi ochrannymi materidly ¢i lidskou pokoZkou. Pro tyto ucely jsou
vyuzivany tzv. simulanty BChL. Jsou to latky, které v idealnim ptipadé imituji vSechny
relevantni fyzikalné-chemické vlastnosti plvodni BChL, aniz by mély jeji toxické ucinky.
PfestoZe je pro tyto Ucely studovano znacné mnoistvi latek, neexistuje Zzadnd, kterd by pro
danou skupinu BChL dokazala napodobit vSechny dulezité vlastnosti. Vybér simulantu vychazi
ze znalosti a pochopeni jednotlivych fyzikalné-chemickych déjli, které studovany proces fidi.
Prispévek popisuje podminky a uskali vybéru vhodnych simulantl pro studium ochranné
ucinnosti bariérovych materidll a nabizi porovnani a korelaci mezi daty ziskanymi pro realné
BChL a jejich simulanty.

Kli¢ova slova: bojovd chemickd Idtka, simulant, ochranné prostfedky

Abstract

High toxicity of chemical warfare agents (CWA) and legislative restrictions are the main factors
limiting CWA use for many experimental research studies. In addition to the toxicological
effects of CWA it is necessary to study other parameters such as their reactivity, sorption
capabilities, ways of decontamination and also their permeation through barrier protective
materials and/or human skin. Substitute chemical agents — simulants are used for these
purposes. Simulants are compounds mimicking ideally all relevant physico-chemical
properties of the original CWA. Although many substances are currently studied, there is none
capable of simulating all of the important properties of a certain CWA category. The proper
selection of the simulant is based on the knowledge and understanding of physico-chemical
mechanisms of the studied process. This contribution describes the conditions and difficulties
of the selection of proper simulants for the study of barrier materials protective effectivity
and provides the correlation of the simulant based and real CWA experimental data.

Key words: chemical warfare agent, simulant, protective equipment
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VLIV PRASKOVYCH SORBENTU NA ODOLNOST MEMBRAN PROTI
PRONIKANI SOMANU

INFLUENCE OF POWDERED SORBENTS ON MEMBRANES RESISTANCE
TO SOMAN PERMEATION
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Abstrakt

Praskové sorbenty obecné poskytuji velmi rozsdhly reakéni povrch. K zachytu sledovaného
toxického analytu proto postaCuje mensi mnozstvi v porovnani s jinymi typy sorpcnich
material(. Predmétem tohoto pfispévku je ovéreni postupu testovaci metody a stanoveni
resistencni doby membrany v kombinaci s vybranymi praskovymi sorbenty proti somanu
za definovanych experimentalnich podminek. K testovani resistencni doby téchto systéml
byla pouZivana kolorimetrickd metoda, pfi které je pouZivanym detekénim médiem
tzv. Schonemann(v roztok. Ten pfi reakci s nervové paralytickymi organofosforovymi latkami
(latkami typu G) vytvari specifické svétle zluté zbarveni plivodné bezbarvého roztoku. Soman
v kapalném skupenstvi je aplikovan v kapkach pfimo na testovany materiadl v plynotésné
uzaviené sklenéné cele. Pod testovanou sestavou v cele je umistén Schénemann(v roztok.
Po permeaci par somanu testovanou vrstvou dochdzi k reakci s Schénemannovym roztokem
a k jeho zbarveni. Testovana sestava obsahovala nékolik vrstev: praskovy sorbent, netkané
rouno z polypropylenu, polyethylenovou folii.

Kli¢ova slova: nervové plyny, soman, permeace, prdskové sorbenty, membrdny, odolnost proti somanu

Abstract

Powdered sorbents have very large reactive surface in general. In contrast to some other
sorbing materials, smaller amount of powdered sorbents is required. The aim of this paper is
to describe resistance of selected membranes improved by several powdered sorbents and
determination of permeation of soman applied under defined experimental conditions.
Verification of membranes quality was performed by means of a special colorimetric
procedure based on Schonemann’s solution application. In reaction with nerve agents
(substances of G-series), the colourless Schonemann’s solution generates light yellow tint
of colour. Liquid soman was applied directly on the surface of tested material. Permeation
tests were carried out in hermetically closed glass cell. In the middle of the cell a testing set
was placed. Filter disc was placed over the testing set with Schonemann’s solution under
the testing set. Testing set of sorbents consisted of several layers: powdered sorbent, non-
woven polypropylene fleece and polyethylene foil.

Key words: nerve agents, soman, permeation, powdered sorbents, membranes, resistence to soman
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PROPOJENI GRAFENOXIDU S BIOCHAREM

GRAPHENE-OXIDE AND BIOCHAR INTERCONNECTION
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Abstrakt

Prispévek se zabyva propojenim dvou unikdtnich materidld - grafenoxidu a biocharu.
Spolec¢nou oxidaci grafitu a biocharu byly pfipraveny suspenze na bazi grafenoxidu a biocharu,
které byly dale zpracovany (napf. ve formé folii) a charakterizovany. Biochar predstavuje
zajimavy materidl, ktery by diky svym vynikajicim adsorpcnim schopnostem mohl byt
vyuzitelny v oblasti ochrannych pomucek a pti dekontaminaci.

Klicova slova: grafenoxid, biochar

Abstract

The paper deals with two unique materials — graphene-oxide and biochar. Simultaneous
oxidation of graphite and biochar was performed to prepare suspensions based on graphene-
oxide and biochar, further suspension processing (e.g. preparation of foils) and
characterization was carried out. Biochar is an interesting material with significant adsorption
ability and thus could be useful in the field of protective equipment and for decontamination.

Key words: graphene-oxide, biochar
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Abstrakt

Pti detekci a identifikaci zneuZzitelnych biologickych agens plati PCR za jednu z nejvyuZivané;si
a nejcitlivéjsSi metod. Nicméné enzymaticky charakter reakce, mize byt ovlivnén zménou
optimalniho prostredi a tak ovlivnit vysledek. Cilem této prace bylo simulovat terénni vzorky
a tak zjistit vliv matric na analyzu PCR detekce. Pro ovéreni robustnosti byla vybrdna citliva,
ale komplikovana metodika, kterd ma za cil detekovat nékolik druh( flavivird v jedné reakci.
| pfes dostate¢nou robustnost metodiky bylo mozné u nékterych vzorkl pozorovat inhibi¢ni
vliv matric na PCR detekci. Skupina vzorkd, resp. matric, jenz prokazatelné inhibuje PCR reakci,
bude dale studovdna za ucelem eliminace jejich vlivl. Stejné tak budou sledovany i dalsi
kontaminanty, které by mohly negativné ovlivnit vysledky analyz Laboratore biologického
monitorovani a ochrany SUICHBO, v. v. i.

Kli¢ova slova: RT-qPCR, detekce, identifikace, virus

Abstract

In the detection and identification of biological warfare agents, PCR is one of the most used
and the most sensitive methods. However, the character of enzymatic reaction may
be affected by changing optimal reaction mix and thus influence the outcome. The aim of this
study was to simulate field samples and thus determine the impact matrices for analysis
of PCR detection. To check the robustness of the selected sensitive, but complicated method,
which aims to detect several species of flaviviruses in one reaction. Despite sufficient
robustness methodology it was possible in some samples, observed an inhibitory effect
of matrix on PCR detection. A group of samples, respectively, matrix which demonstrably
inhibits the PCR reaction will be further investigated in order to eliminate their effects.
Likewise they will be monitored and other contaminants that could inhibit the results
of analyzes Laboratory of biological monitoring and protection SUICHBO, v. v. i.

Key words: RT-qPCR, detection, identification, virus
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Abstrakt

V letech 2008 az 2015 byly v ramci projektld bezpeénostniho vyzkumu zkonstruovany tfi nové
prostfedky individualni ochrany uréené pro obyvatele CR. Pro déti od narozeni do jednoho
roku ,Détsky ochranny vak DV — 2010“, pro déti od 1 roku do 6 let ,,Détska ochranna kazajka
DK —2010" a pro dospélé ,,Ochrannad kukla pro seniory OK —2015“.

VSechny tfi ochranné prostiedky funguji na principu filtroventilace, kdy odévni ¢ast prostfedku
je doplnéna o filtroventila¢ni jednotku. Dosahuji takto velmi dobrych ochrannych vlastnosti,
jsou jednoduché k pouzivani a oproti stavajicim PlO zabezpecuji vyssi uzivatelsky komfort.

Kli¢ova slova: prostredky individudini ochrany pro déti, PIO pro seniory

Abstract

Between 2008 to 2015 three new means of personal protective equipment intended for
residents of the Czech Republic were developed within the scope of security research projects:
"Child protective bag DV - 2010" for new born babies up to one-year-old children; "Child
protective jacket DK —2010” for children of 1 year to 6 years of age; and “Protective hood for
seniors OK - 2015" for adults.

All three protective means function on the principle of filter-ventilation, where garments are
completed with a filter-ventilation unit. Those new protective means therefore achieve
excellent protective qualities, are simple to use, and compared to existing PPE provide better
user comfort.

Key words: personal protective equipment for children, protective hood for seniors
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OCHRANNY ODEV PRO PRISLUSNIKY 1ZS

PROTECTIVE SUIT FOR MEMBERS OF THE INTEGRATED RESCUE SYSTEM

Cestmir Hylak®*, Vlastimil Sykora?, Radek Malina?

2 Institut ochrany obyvatelstva, Ldzné Bohdane¢, Ceska republika
b Malina—Safety s. r. 0., Lu¢ni 1391/11, 466 01 Jablonec nad Nisou, Ceska republika
*Korespondujici autor; e-mail: cestmir.hylak@ioolb.izscr.cz

Abstrakt

Provétravany ochranny odév ,POO — HZS“ byl zkonstruovan vramci fesSeni projektu
bezpecnostniho vyzkumu v roce 2014. Je urcen pro ochranu pred biologickymi Ciniteli
v oblastech kontaminovanych viry. Své vyuziti mize nalézt ve farmaceutickém a chemickém
pramyslu k ochrané pred nebezpeénymi chemickymi latkami. V konstrukci odévu jsou vyuzity
komercné nabizené ochranné odévy pod oznacenim Microgard 2500 PLUS PAPER, Microchem
3000 PAPER a Microchem 4000 PAPER. Tyto odévy jsou doplnény o filtroventilaéni jednotku
Chemical 2F. Odév dosahuje nejvyssi urovné ochrany dle EN 14126:2003, ASTM F 1671 a EN
12941. Je zaloZen na principu filtroventilace, patfi do kategorie P3 odévl. Ochrana dychacich
cest je v odévu fedena alternativné, bud formou pfipojené ochranné kukly splfiujici CSN EN
12941, anebo si uZivatel pod kuklu nasadi ochrannou masku a spliuje tak CSN EN 136.
V pfipadé pouziti OM je moznost sekundarni kontaminace dychacich cest pfi odkladani odévu
snizena na minimum. V ramci integrovaného systému CR mGze byt velmi dobrym ochrannym
prostfedkem zdravotnikd a hasic¢li — chemik( pfi feSeni pripadnych pandemickych situaci nebo
teroristickych utok{ proti obyvatelstvu CR.

Klicova slova: provétrdvany ochranny odév, ochrana proti B-agens

Abstract

Ventilated protective suit "POO - HZS" was developed during the security research project in
2014. It is designed to protect against biological agents in areas contaminated with viruses. It
can also be used in the pharmaceutical and chemical industries to protect against hazardous
chemicals. Design of the suit uses commercially marketed protective clothing under the name
Microgard 2500 PLUS PAPER, Microchem 3000 PAPER and Microchem 4000 PAPER. These
suits are completed with self-contained breathing apparatus Chemical 2F. The suit fits
classification of the highest level of protection according to EN 14126: 2003, ASTM F 1671 and
EN 12941. It is based on the principle of filter-ventilation and meets the requirement of the
category P3 clothing. the suit protects respiratory system in two ways: firstly, in the form of a
protective hood, which is an integral part of the garment and meets the norm EN 12941. And
secondly, the user puts on a protective mask under the hood and meets therefore the norm
EN 136. In the case of the use of a protective mask, the possibility of secondary contamination
of airways when taking the suit off is reduced to a minimum. It can be a suitable mean of
protection for health workers and firefighters - chemists within the integrated rescue system
of the Czech Republic, when dealing with any pandemic situations or terrorist attacks against
the population of the Czech Republic

Key words: ventilated protective suit, protection against B-agents
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DEGRADACE NERVOVYCH LATEK POMOCI NANOCASTIC NA BAZI
BIOZLATA

DEGRADATION OF NERVE AGENTS USING BIOGOLD NANOPARTICLES

Gabriela Krato$ova®*, Veronika Holidova?®, Martin Urban®, Marek Kolen&ik®, Yvonne
Némcova®, Adam Schrofel®, Pavlina Peikertova?, Jifi Slabotinsky®
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¢ Department of Soil Science, Slovak University of Agriculture in Nitra, Tr. A. Hlinku 2, 949 76 Nitra,
Slovakia

4Faculty of Science , Charles University, Bendtska 433/2, 128 43 Prague, Czech Republic

€ Faculty of Science, Charles University, Albertov 6, Prague 2, Czech Republic

*Korespondujici autor; e-mail: Gabriela.Kratosova@vsb.cz, tel.: 59 699 1693

Abstrakt

V jednom kroku byla provedena biosyntéza, stabilizace a ukotveni zlatych nanocastic (AuNPs)
s pouZitim hnédych kiemicitych fas Mallomonas kalinae (MK). Nanocastice se zacaly
syntetizovat bezprostfedné po smichani prekurzoru s obsahem zlatych iontd se suspenzi
kfemicitych fas. Primérnd velikost nanocastic zlata byla asi 10 nm. Nasledné byla testovdna
katalytickd aktivita dvou systém( - MK-biosilika a MK-biosilika s nanozlatem — pfi katalytické
hydrolyze nervové paralytickych latek. Kinetika degradace byla sledovana pomoci plynové
chromatografie s hmotnostnim detektorem (GC-MS). Zbytkovy obsah nervového jedu somanu
byl 3,8 % a 3,5 % pro obé pocdatetni koncentrace somanu (68 pg.mlt a 341 pg.ml?)
po 48 hodinach testovani, kdyZz bylo nanozlato pouZito jako katalyzator. Experimentalni
vysledky jasné ukazuji na katalytickou aktivitu biosyntetizovanych zlatych nanodastic, stejné
tak jako na roli samotné biosiliky z fas v degradaci nervového jedu

Kli¢ova slova: biosyntéza, biosilica, nanozlato, katalyza, nervové jedy

Abstract

A very fast single-step biosynthesis of gold nanoparticles (AuNPs) using algal cells
of Mallomonas kalinae (MK) was performed. An average particle size of crystalline AUNPs was
about 10 nm. Subsequently, a catalytic activity of two systems — MK-biosilica scales and MK-
biosilica scales with AuNPs — was compared with a control hydrolysis of nerve agent
performed in demineralized water. Kinetics of degradation has been studied using a gas
chromatography with mass detector (GC-MS) and solid-phase micro extraction. Residual
content of GD was 3.8 % and 3.5 % for both initial concentrations of GD (68 pg.ml* and
341 pg.ml?, respectively) after 48 hours of testing when nanogold was used as catalyst.
Experimental results strongly indicate the catalytic activity of biosynthesized AuNPs, as well
as the role of biosilica itself in the degradation of nerve agent.

Key words: biosynthesis, biosilica, nanogold, catalysis, nerve agents
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BIOSYNETIZOVANE KOVOVE NANOCASTICE: STUDIE POMOCI
ELEKTRONOVE MIKROSKOPIE

BIOSYNTHESIZED ~ METALLIC ~ NANOPARTICLES: AN  ELECTRON
MICROSCOPY STUDY

Gabriela Kratodova?*, Veronika Holiova?, Zuzana Konvic¢kova? and Ivo Vavra®

2Nanotechnology Centre, VSB — TU Ostrava, Czech Republic
b|nstitute of Electrical Engineering, Slovak Academy of Sciences, Bratislava, Slovak Republic
*Corresponding author; e-mail: Gabriela.Kratosova@vsb.cz, tel.: 59 699 1693

Abstract

Although nanoparticles may be synthesized using chemical approaches, it is also possible
to use biological materials. We are talking about biosynthesis or bioreduction of nanoparticles
from solutions of metal precursors using different types of biomass. Nanoparticles are
prepared without a complicated device, high temperature and pressure and only with
precursors of a given metal. In fact, it is also a chemical process, but in the presence
of biological matter and catalysed by thousands of biomolecules. In so called “green” synthesis
of nanoparticles different bacteria, fungi, algae, plants or extracts and even waste biomass
could be used. The big advantage of biosynthesis is that reduction, stabilization and also
embedding of nanoparticles occurs in one step. Diverse biomolecules, enzymes, proteins,
products of metabolism, phytochemicals, etc. may initiate the nucleation and formation
of new crystalline phases. Bionanoparticles can be then used as sensors or in a catalysis,
medicine, and disinfection as same as their “chemical” counterparts. The use of biological
materials for the synthesis of nanoparticles with the possibility of bionanoparticles
stabilization and embedding directly on the used biomass in one step is still more popular
as evidenced by the amount of current publications. Using biosynthesis protocol different
metallic nanoparticles and nanomaterials can be simply and effectively prepared with
potential application in heterogeneous catalysis and biomedicine.

Key words: biosynthesis, bioreduction, green synthesis, metallic nanoparticles, catalysis, biomedicine
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VYVOJ DEKONTAMINACNICH STRATEGII NA ZAKLADE ZNALOSTI
INTERAKCI MEZI HOSTITELEM A PATOGENEM

DEVELOPMENT OF DECONTAMNATION STRATEGIES BASED ON THE
KNOWLEDGE OF HOST-PATHOGEN INTERACTIONS

Kldra Kubelkova®, JiFi Stulik?, Ale$ Macela?

2 Faculty of Military Health Sciences, Department of Molecular Pathology and Biology, University of
Defence, 1575 Trebesska, 500 01 Hradec Kralove, Czech Republic
*Corresponding author: e-mail: klara.kubelkova@unob.cz, tel.: +420 973 255 193

Abstract

Glycosylation is a key modification of proteins and lectin-carbohydrate interactions are
essential in many host-microbial processes including adherence, colonization and infection.
To study important carbohydrate-mediated microbial interactions, high-throughput lectin and
glycan microarrays are increasingly utilised. These platforms can be custom made to cover
awide range of specificities, carbohydrates presented on glycoproteins and
neoglycoconjugates and allow screening of multiple interactions with low sample and probe
usage, providing high data yield at the same time. After an initial microarray screening the
most significant binding partners can be further explored using other glycobiology techniques.

This study was supported by a long-term organization development plan 1011 obtained from
the Czech Ministry of Defense and A-1152-RT-GP obtained from European Defence Agency.

Key words: carbohydrate-mediated microbial interactions, high-throughput lectin and glycan
microarrays, glycobiology techniques
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MIKROSYNTEZY A ANALYTICKA DATA PRO OCAD 1993 - 2015

MICROSYNTHESIS AND ANALYTICAL DATA FOR OCAD 1993 - 2015

Vladimir Podborsky®"

2Vojensky vyzkumny Ustav, s. p., Veslaiska 230, 637 00 Brno, Ceska republika
*Korespondujici autor: e-mail: podborsky@vvubrno.cz, tel.: +420 532 191 325

Abstrakt

V €lanku je predstaven podil VWU s. p. Brno na tvorbé a rozsifovani Centralni analytické
databaze OPCW (OCAD) za obdobi od roku 1993 do soucasnosti, postup pfipravy jednotlivych
skupin latek Seznamu Umluvy pro zékaz chemickych zbrani, technika méFeni analytickych dat
téchto latek a zpUsob zpracovani namérenych dat do formdtd pozadovanych pro jejich
zahrnuti do OCAD. Jsou zde uvedeny pozadavky na hmotnostni a infraervena spektra
a chromatografické retenéni indexy latek Seznamu Umluvy, jejich? spInéni podmiriuje zahrnuti
poskytovanych dat do OCAD, ddle je zde uveden piehled vSech laboratofi podilejicich se
na tvorb& OCAD a srovndni poétu poskytnutych a akceptovanych dat téchto laboratofi a VVU
Brno.

Klicovd slova: OPCW, OCAD, VWU s. p., Umluva pro zdkaz chemickych zbrani, databdze, MS spektra,
IR spektra, GC retencni indexy

Abstract

The article introduces the role of VVU s.p. Brno in the formation and the enlargement
of the OPCW Central Analytical Database (OCAD) covering the period from 1993 up
to the present, in the procedures to prepare the separate groups of chemicals in the List
of the Chemical Weapons Convention, in the techniques to measure analytical data of these
chemicals and in the ways to process the measured data into the requested formats
to be included into OCAD. The article covers the requirements for mass and infrared spectra
and chromatographic retention indexes of the chemicals in the List of the Chemical Weapons
Convention and their fulfilment conditions the addition of provided data into OCAD; besides,
the overview of all laboratories cooperating on the formation of OCAD as well as
the comparison of a number of provided and accepted data of these laboratories and VVU
Brno are given.

Key words: OPCW, OCAD, VVU s. p., Chemical Weapons Convention, database, mass spectra, infrared
spectra, GC retention indexes
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NIZKOTEPLOTNI PLAZMA GENEROVANE ZA ATMOSFERICKEHO TLAKU
AJEHO VYUZITI PRO DEKONTAMINACI PLYNU, PEVNYCH LATEK,
PRASKU | KAPALIN

LOW-TEMPERATURE PLASMA  GENERATED AT ATMOSPHERIC
PRESSURE AND ITS APPLICATION FOR DECONTAMINATION OF GASES,
SOLIDS, POWDERS AND LIQUIDS

Pavel Stahel?*, Jan Cech?, Lubomir Prokes?

2 Dept. of Physical Electronics, Masaryk University, Kotlaiska 2, Brno, Czech Republic
*Corresponding author, e-mail: pstahel@physics.muni.cz, tel: +420 549 49 7141

Abstrakt

Elektricky buzené vyboje (plazma) vytvafi prostfedi nabitych a energeticky excitovanych ¢dstic
a radikal. Chemicky aktivniho prostredi je dosazeno i bez uziti dalSich chemikalii a plazma lze
tedy s vyhodou vyuzit pro iniciaci povrchovych i objemovych chemickych reakci. Destrukci
nebezpecnych latek, véetné téch, jeZz jsou chemickou cestou slozité odbouratelné, Ize nadto
realizovat i za pokojové teploty. V zavislosti na prostredi, v némz se kontaminanty nachazi
a jejich koncentraci je mozno modifikovat vlastnosti plazmatu tak, aby byly spInény technické
pozadavky pro danou aplikaci a to i v pfipadé oSetfeni tepelné citlivych povrchl. Aplikace
plazmatu umoznuje destrukci kontaminantli pfimo v daném prostredi bez nutnosti jejich
zakoncentrovani nebo zachycovani. Umoznuje také pripravu povrchd, které vykazuji snizenou
nebo zvySenou afinitu a sorpcni vlastnosti vici latkam, kterym je tento povrch vystaven. Diky
uvedenym vlastnostem predstavuje plazma vhodnou, moderni alternativu ke stavajicim
konvencénim pristuplm k dekontaminaci a funkcionalizaci povrch(.

Klicovad slova: nizkoteplotni plazma, dekontaminace

Abstract

Electrically generated discharges (plasma) create an environment of charged and energetically
excited species and radicals. Chemically active environment is achieved without the use
of additional chemicals and plasma can thus be advantageously used to initiate
volume/surface chemical reactions. Destruction of hazardous substances, including those
requiring complex chemical degradation, can be realized even at room temperature.
Depending on the environment containing the contaminants and their concentration plasma
properties can be modified to meet technical requirements for a given application, even
for the temperature sensitive surfaces. Application of plasma allows direct destruction
of contaminants in the environment without the need for concentration or capture. It allows
also preparation of surfaces exhibiting decreased or increased affinity and sorption properties
to substances to which the surface is exposed. Thanks to these properties plasma represents
a suitable, modern alternative to current conventional approaches to decontamination and
surface functionalization.

Key words: low-temperature plasma, decontamination

© SUICHBO, v. v. i., Kamenna, Czech Republic, 9. — 11. 11. 2016
ISBN 978-80-270-0474-4 50


mailto:pstahel@physics.muni.cz

Kolektiv autort

Sbornik abstraktti z 2. roéniku mezinarodni konference Hazmat Protect 2016
poradané ve dnech 9. —11. 11. 2016
Statnim Ustavem jaderné, chemické a biologické ochrany, v. v. i., Kamenna, Ceska republika

Book of Abstracts from 2" International Conference Hazmat Protect 2016
held from 9 — 11 November 2016
at National Institute for NBC Protection, Kamenna, Czech Republic

Soucasti sborniku je DVD Sbornik abstraktt + celé ¢lanky z konference Hazmat Protect 2016
Attached is DVD Book of Abstracts + full texts from Hazmat Protect 2016 conference

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

Tisk: Legraf, s. r. o.

Editor, graficka uprava: Ing. Kamila Lunerova, Ph. D., SUJCHBO, v. v. i.

Pocet stran: 50

Nebyla provedena jazykova korektura. Za vécnou spravnost jednotlivych prispévkd odpovidaji autofi.
Issued by National Institute for NBC Protection, Kamenna 71, Milin 262 31, Czech Republic

Printed by Legraf,s.r.o.

Editor, graphics: Ing. Kamila Lunerova, Ph. D., SUJCHBO, v. v. i.

Number of pages: 50

Without language editing. The objective corectness is on responsibilty of authors of contributions.

All rights reserved.

© SUJCHBO, v. v. i., 2016

ISBN 978-80-270-0474-4



SUJCHBO, v. v. i., Kamenna, Ceska republika, 2016
ISBN 978-80-270-0474-4



	Sborník Hazmat 2016 obálka přední Oct25.pdf
	Stránka 9

	Sborník Hazmat tisk vnitřek v3.pdf
	Sborník abstraktů titulka.pdf
	Sborník abstraktů Sep16 2.pdf
	Sborník abstraktů tiráž přední.pdf
	Sborník abstraktů Partneři.pdf
	Sborník abstraktů Sep16 2.pdf
	Sborník abstraktů-abstrakty v2.pdf
	Sborník abstraktů tiráž zadní.pdf

	Sborník Hazmat 2016 obálka zadní Oct25.pdf
	Stránka 10

	
	Stránka 9

	Sborník Hazmat 2016 obálka zadní Oct25.pdf
	Stránka 10

	
	Stránka 9




