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Cielom konferencie je prezentacia novych trendov, postupov prevencie, skisenosti a dobrej praxe, aktualnych
poznatkov ziskanych z vedeckovyskumnej €innosti a praktickych skusenosti z rieSenia krizovych situacii v
podnikoch a vo verejnej sprave, ako aj aktualnych otazok v suvislosti so su¢asnou bezpe&nostnou situaciou.

Odborné zameranie konferencie:

Krizové riadenie

ManazZment rizik

Priemyselna bezpec¢nost

Bezpec€nost a ochrana zdravia pri praci
Environmentalna bezpeénost

Krizova intervencia

Bezpeclnostny manazment

Ochrana os6b a majetku

Ochrana makkych cielov

Prevencia kriminality

Kyberneticka bezpecnost

Umel4 inteligencia a bezpeénost
Ochrana kritickej infrastruktary
Zachranné sluzby

Ochrana pred poziarmi

Zachranarska technika

Skusobnictvo v ochrane pred poziarmi
Integrovany zachranny systém
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STUDIJNE PROGRAMY NA FBI UNIZA

BEZPECNOSTNY MANAZMENT

Studium je zamerané na vysoko$kolsku pripravu odbornikov v oblasti ochrany oséb, majetku a informacii
ob&anov, pravnickych osédb, resp. $tatu. Stadium je mozné v troch stupfioch: bakalarskom, inZinierskom aj
doktorandskom. Absolvent ma pocas Studia moznost sa profilovat v oblasti fyzickej a objektovej bezpe&nosti,
informacnej bezpecnosti, resp. vo vybranych oblastiach manazérskych systémov bezpecénosti. Po skonceni
Studia absolvent méze pdsobit na poziciach bezpeénostny konzultant, konzultant informacnej bezpecnosti,
bezpe&nostny technik, detektiv, bezpe€nostny kontrolér. Rovnako mdze pdsobit na strednych urovniach
riadenia Statnej spravy (napr. Zbor vazenskej a justi¢nej straze, Ministerstvo vnutra SR, Policajny zbor, Narodny
bezpecénostny urad, Kriminalisticky a expertizny Ustav Policajného zboru, SK-CERT).

KRiZOVY MANAZMENT

Studium je zamerané na pripravu $pecialistov riadenia rizik a krizového riadenia v organizécii, ktori dokazu
adekvatne reagovat na zmeny prostredia, procesov, projektov a uplatfiovat ziskané vedomosti na zachovanie
ich kontinuity a konkurencieschopnosti. Stadium je mozné v troch stupfioch: bakalarskom, inZinierskom aj
doktorandskom. Absolvent sa méze profilovat v dvoch oblastiach: Specializacia Podnikova bezpeénost’ je
zamerana na komplexné posudzovanie bezpec€nosti podniku, aplikovanie metdéd a technik manazmentu rizik
za ulelom prevencie vzniku podnikovych kriz, pracovnych Urazov, nespokojnych zdkaznikov a
environmentalnych 8kdd, ako aj na navrhovanie rieSenia na ich zvladnutie a znizovanie ich negativnych
nasledkov. Okrem toho absolvent ziskava vedomosti oblasti manazmentu a krizovej komunikacie, zlyhania
ludského faktora, bude ovladat zasady bezpecnej prace, vediet spracovat podnikovd dokumentaciu, posudit
dodrziavanie stanovenych Standardov v oblasti, bezpe&nosti a ochrany zdravia (BOZP), kvality, environmentu,
&i prepravy nebezpeénych veci. Specializacia Krizové riadenie a ochrana obyvatelstva je zamerana na
pouzivanie prostriedkov prevencie a pripravenosti obci a Statu na zvladanie mimoriadnych udalosti, ako aj na
koordinovanie spoluprace timov pri rieSeni tychto udalosti a odstrafiovani ich negativnych nasledkov. Okrem
toho absolvent ziskava schopnost komunikovat’ v krize, prezit v prirode, pripravit si evakuacnu batozinu,
pouzivat informaéné systémy krizového riadenia, i zvladat' stres. Viac informécii najdete tu:

e Krizovy manazment FBI UNIZA, https://kkm.uniza.sk/

e Modulovy kurz krizovy manazment, https://www.fbi.uniza.sk/stranka/modulovy-kurz-krizovy-manazment

ZACHRANNE SLUZBY

Bakalarsky Studijny program zachranné sluzby je zaloZeny na teoretickych poznatkoch a praktickej zru€nosti a
skusenosti najma z oblasti manazmentu a manazmentu rizik, s aplikaciou na manazment vybranych oblasti na
useku ochrany pred poZiarmi. Absolvent sa dokdZe samostatne rozhodovat' pri navrhovani a rieSeni opatreni
tak, aby spifali poziadavky na ich G&elnost a efektivnost a aplikovat ich na nizSej a strednej Grovni riadenia
verejnej spravy, zachrannych zloziek a podnikatelskych subjektov zaoberajucich sa ochranou pred poziarmi,
ochranou pred prirodnymi katastrofami, priemyselnymi havariami a inymi mimoriadnymi udalostami
(incidentami). Student ma podas bakalarskeho $tudia moZnost sa profilovat v oblasti ochrany pred poZiarom
(zameranie: poziarny technik) a v zabezpe€ovani zachrannych prac pre pomoc v nudzi (zameranie: hasic
zachranar) so zretelom na bezpecnost a ochranu zdravia pri praci.

InZiniersky stupen Studijného programu zachranné sluzby ponuka komplexné teoretické poznatky a praktické
zru€nosti a skusenosti z oblasti riadenia fudskych zdrojov a projektovania, prevadzkovania a hodnotenia vo
vztahu k ucinnosti, efektivnosti, spolahlivosti a kvalite poskytovania zachrannych sluzieb a sluzieb suvisiacich
s ¢innostou zloziek integrovaného zachranného systému. Vyuziva moderné didaktické metédy na prezentaciu
a vyklad progresivnych metdd a prostriedkov pri rieSeni problémov, zavadzani zlozitych technickych rieSeni a
tvorivo aplikovat ziskané poznatky z teérie a praxe. Student ziskava zru&nosti pre tvorbu a poskytovanie
zamestnavatelovi poradenské sluzby v oblasti vzdelavacich, metodickych, organizaénych, koordinacnych a
dalSich uloh pri zaistovani ochrany pred poziarom a zachrannych sluzieb.

Viac informéacii o moZnostiach $tudia v Studijnom odbore: Bezpelnostné vedy (9205) na Fakulte
bezpecnostného inzinierstva UNIZA najdete tu:

e https://fbi.uniza.sk/

e https://studujbezpecnost.uniza.sk/
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FIRE PROTECTION OF WOOD BASED ON
MULTICOMPONENT MIXTURES OF SUBSTANCES

PROTIPOZIARNA OCHRANA DREVA NA BAZE
VIACZLOZKOVYCH ZMESI LATOK

Oleh Hryhor', Ihor Maladyka?, lvan Nesen?, Serhii Rotte*

ABSTRACT

Analysis of scientific, technical, and patent literature highlights the relevance of
further research aimed at developing new, more effective and economically
attractive three-component mixtures of substances to be used as fire-
extinguishing and fire-protective agents for wood. The composition (active
basis) of the three-component systems was visualized using the Gibbs—
Rosenbaum method. An equilateral triangle was constructed for this purpose,
with its sides calibrated to represent component percentages in 20%
increments. After obtaining the efficiency for each point, the data were entered
into the matrix of the Statsoft Statistica software. This program was then used
to construct an additive surface, the efficiency surface of the three-component
mixture, a zone map, and a contour plot. Additionally, the equation describing
the dependence of the mixture's efficiency on its composition was derived. To
investigate the effectiveness of fire-extinguishing powders, a laboratory setup
with a Bunsen burner was used. A mathematical calculation was performed to
determine the predicted increase in the fire-extinguishing efficiency of powder
E> when preheated to a specific temperature tz, given its known fire-
extinguishing efficiency E1at a lower ambient temperature t1.

By =B +(22:1,,7°7 1045)-(r - 1) (1)
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Research was conducted on the effect of nitrogen-containing compounds
(carbamide, urotropin, and diphenylamine) on the effectiveness of fire-
extinguishing powders. The results indicate that it is possible to enhance the
efficiency and create more advanced fire-extinguishing and fire-protective
compositions for wood. This can be achieved by using mixtures of inorganic
salts with inhibitors of low-temperature oxidation (amines). An investigation
into the flame-inhibiting effects of aqueous solutions of ammonium sulfates,
phosphates, and carbamide was conducted using optical spectroscopy. The
study determined that these inorganic salt solutions significantly inhibit the
combustion process. Their strong inhibiting effect suggests they can be
effectively used for the fire protection of cellulose-containing materials, such as
wood. To determine the temperature range at which the thermal destruction of
salts occurs most intensely, thermogravimetric studies of the thermal degradation
processes were conducted. These studies revealed the mixtures' ability to cool
wood from 164 °C. The results of gas chromatographic studies on the pyrolysis
of untreated and treated wood with fire retardants based on monoammonium
phosphate, ammonium sulfate, and carbamide indicate that significantly fewer
combustible gases, especially hydrogen, are released from the treated wood.
To establish the fire-retardant properties of wood treated with mixtures based on
monoammonium phosphate and carbamide, as well as with mixtures of
monoammonium phosphate, ammonium sulfate, and carbamide, experimental
studies were conducted to determine the mass loss of samples after fire tests. The
treated wood samples showed high fire-retardant effectiveness. The influence of
two-component compositions of a fire retardant and an intumescent additive
(monoammonium phosphate: carbamide, and monoammonium phosphate:
carbamide-formaldehyde resin on the flammability of epoxy polymers was
investigated using the "fire tube" method. The results showed that with the
combined application of fire retardants and these additives, the tested
materials transition into the group of non-combustible materials. To test the fire-
protective coating for wood based on epoxy-polymer binders, experimental studies
were conducted to determine its fire-retardant effectiveness. As shown by the
results, the coatings with mixtures of monoammonium phosphate and carbamide,
and monoammonium phosphate and carbamide-formaldehyde resin,
demonstrated the highest fire-retardant effectiveness. A synergistic effect was
also established for two- and three-component fire-extinguishing powder
mixtures when one of the components is an amine. Thermal analysis of
multicomponent mixtures showed that a two-component mixture of
monoammonium phosphate and ammonium sulfate is thermally stable up to
200°C. In contrast, a three-component mixture of monoammonium phosphate,
ammonium sulfate, and carbamide exhibits significant endothermic effects in
the temperature range of 120°C to 165°C. Thermogravimetric studies
demonstrated that the use of a mixture of monoammonium phosphate and
carbamide-formaldehyde resin as an additive to epoxy polymers leads to a
reduction in the oxidation rate of the carbonized residue at temperatures
between 500°C and 600°C. Specifically, the oxidation rate was reduced by 1.4
times compared to a mixture of monoammonium phosphate and carbamide,
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and by 2 times compared to a mixture of monoammonium phosphate and
carbamide-formaldehyde resin alone. This makes the monoammonium
phosphate and carbamide-formaldehyde resin mixture a more effective fire-
protective coating for wood.

Key words:

firefighting powder, fire efficiency, gas chromatography, epoxy polymer, non-
additivity.
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