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Abstract

Reducing  social  vulnerability in

the energy sector is important as it is a part of critical infrastructure.

Many of the flammable liquids are important for the energy sector as energy, raw materials and operational
resources. However, they represent also a threat for it. This paper is focusing the description of dangerous aspects
of flammable liquids expressed by determination and comparison of important physico-chemical properties and
fire-technical characteristics of flammable liquids of petroleum origin such as: oil, petrol, kerosene, diesel and
motor oil. These properties and characteristics have a significant impact on safety and fire protection in the storage,
handling, transportation, processing and production of petroleum-based fluids.
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1 Introduction

The security, economic and social stability
of the state, its functionality, but also the
protection of citizens' lives and property is
dependent on the proper functioning of many
state infrastructure systems. Its disruption
caused by various emergencies can increase
the vulnerability of society and the state with
a social, economic, economic, socio-health
impact not only on the population, their
standard of living, but also on security and
public order. Energy is a key sector of the
economy that affects all sectors of the
economy. Energy security is part of national
security and is one of the tools to ensure the

sovereignty, political independence and
economic security of the state.
Reducing social wvulnerability in the
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1 Uvod

Bezpecnost, ekonomicka a spoloCenska
stabilita $tatu, jeho funkénost, ale iochrana
zivotov amajetku obCanov je =zavisla od
spravneho fungovania mnohych systémov
infrastruktiry S$tatu. Jej naruSenie spOsobené
rozliécnymi mimoriadnymi udalostami moéze
viest k zvySeniu zranitelnosti spolocnosti
astatu  so  spolocenskym, ekonomickym,
hospodarskym, socialno-zdravotnym dopadom
nielen na obyvatel’stvo, jeho Zivotnu Groven, ale
aj na bezpeCnost averejny poriadok.
Energetika je klI'icovym sektorom ekonomiky,
ktory ovplyviuje vSetky odvetvia hospodarstva.
Energetickd  bezpeCnost  je  sucastou
narodnej bezpecnosti a je jednym z nastrojov
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energy sector is important as it is a part of
critical infrastructure not only in Slovakia but
also in other developed countries. Many of the
flammable liquids such as: oil, gasoline,
kerosene, diesel, motor oils and many others
are important for the energy sector as energy,
raw materials and operational resources.

The combustion of flammable liquids is
a homogeneous combustion characterized by
a flame. In Decree of the Ministry of Interior
of the Slovak Republic no. 96/2004 Coll. the
principles of fire safety for handling and
storing flammable liquids, heavy fuel oils and
vegetable and animal fats and oils are laid
down. The decree defines the terms:
flammable liquid and low-boiling flammable
liquid.

The aim of the paper is to determine,
determine and compare some physico-
chemical properties and fire-technical
characteristics of flammable liquids of
petroleum origin such as: oil, petrol,
kerosene, diesel and motor oil.

2 Material and Methods

These properties and characteristics have a
significant impact on safety and fire
protection in the storage, handling,
transportation, processing and production of
petroleum-based fluids. Petroleum liquids:
Petroleum, petrol, kerosene, diesel and motor
oil, in terms of their physicochemical
properties, are mixtures of hydrocarbons
having different lengths of hydrocarbon
chains, whose composition cannot be
expressed by a precise chemical formula. The
density of these liquids is generally less than
water — 1,000 kg-m-3, with a minimum density
of petrol - about 660 kg-m= and a maximum
density of oil - up to 1,000 kg'm3, so they
floating on its surface and in water are almost
insoluble. The boiling point of oil fluids
ranges from a minimum of approximately
30 °C for oil to a maximum of approximately
360 °C for engine oil. Their vapor density is
higher than the air, ranging from a minimum
of about 2.8 for gasoline to about to a
maximum 8 for engine oil; the vapours are
heavier than air and therefore stick to the
ground, there is a danger of flammable and
explosive mixtures. The physicochemical
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properties of flammable liquids based on
petroleum depend strongly on the origin,
k zabezpeceniu suverenity, politicke;j
nezavislosti a ekonomickej bezpecnosti Statu.
Znizovanie spolocenske;j zranitel'nosti
Vv energetike je dolezité nakolko je sucastou
kritickej infrastruktary nielen na Slovensku, ale
aj v inych rozvinutych krajinach. Pre energetiku
maju vyznam ako energetické, surovinové
a prevadzkové zdroje okrem inych, mnohé
horlavé kvapaliny ako napr.: ropa, benzin,
petrolej, nafta, motorové oleje a mnohé iné.

Horenie horlavych kvapalin sa povazuje za
homogénne horenie, ktorého charakteristickym
znakom je plameii. Vo vyhlaske MV SR ¢.
96/2004 Z. z. si stanovené zasady
protipoziarnej bezpecnosti pri  manipulacii
a skladovani horlavych kvapalin, tazkych
vykurovacich olejov a rastlinnych a zivo¢isnych
tukov a olejov. Vyhlaska definuje pojmy:
horlava  kvapalina ahorlavd  kvapalina
S nizkym bodom varu.

Ciel'om prispevku je zistovanie, stanovenie
a porovnanie niektorych fyzikalno-chemickych
vlastnosti a poziarno-technickych charakteristik
horlavych kvapalin ropného pdvodu ako su:
ropa, benzin, petrolej, nafta a motorovy ole;j.

2 Material a metody

Dané vlastnosti a charakteristiky maja
vyznamny vplyv na bezpecnost’ a ochranu pred
poziarmi pri skladovani, manipulécii, preprave,
spracovani a vyrobe kvapalin na baze ropy.
Kvapaliny ropného pévodu: ropa, benzin,
petrolej, nafta amotorovy olej zpohladu
svojich  fyzikalno-chemickych  vlastnosti
predstavuju zmesi uhlovodikov, ktoré maji
rozne dizky uhlovodikovych retazcov, ich
zloZenie sa neda vyjadrit’ presnym chemickym
vzorcom. Hustota danych kvapalin je vo
vieobecnosti mensia ako vody 1 000 kg-m?,
pricom minimalnu hustotu ma benzin cca
od 660 kg:ma maximalnu hustotu ma ropa cca
do 1 000 kg.m?, preto plavaji na jej povrchu
a vo vode su takmer nerozpustné. Bod varu
ropnych kvapalin sa pohybuje od minimalnej
cca 30 °C pre ropu po maximalnu cca viac ako
360°C pre motorovy olej. Hustota ich par
Vv porovnani so vzduchom je vysSia, pohybuje
sa od minimalnej cca 2,8 po maximalnu pre
benzin po cca 8 pre motorovy olej, pary st
tazsie ako vzduch a preto sa drzia pri zemi,
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composition of the crude oil, the raw material
from which it is produced by fractional
distillation, its processing methods and the
temperature distillation curve during which
the product is obtained by different boiling
points.

3 Results and Discussion

The fire-technical characteristics of oil,
gasoline, kerosene, diesel and motor oil are
influenced by their physico-chemical
properties. Flammable liquids based on
technical practice and in terms of their
flammability are assigned to the appropriate
hazard classes based on the fire-technical
characteristics of the flash point. Oil is
divided into 1. or exceptionally II. and III.
hazard class has a flash point mostly less than
21 °C but can also be higher up to about 100
°C, gasoline is classified into hazard class I,
has a flash point mostly less than 21 °C,
kerosene belongs to Il. hazard class has a
flash point mostly more than 21 °C, diesel is
divided into I11. hazard class has a flash point
of more than 55 °C, engine oil belongs to I'V.
has a flash point of approx. 200 °C. Fire-
technical  characteristics, the ignition
temperature ranges from a minimum of
approximately less than 220 °C for petrol and
oil to a maximum of approximately 400 °C for
kerosene and engine oil. Based on the ignition
temperature, flammable petroleum liquids are
assigned to appropriate temperature classes.
Temperature class T3 based on the ignition
temperature above 200 °C to 300 °C is
divided into: oil, petrol and diesel.
Temperature class T2 based on ignition
temperature above 300 °C to 450 °C is
divided into: kerosene and motor oil. The
explosion limits of the given flammable
liquids are relatively narrow, the lower
explosion limit is from about 0.6 to 1.1 vol %
and the upper explosion limit is from about
6.5 to 8 vol %. The explosion limits of the
given flammable explosion limit is from
about 0.6 to 1.1 vol% and the upper explosion
limit is from about 6.5 to 8 vol %. The widest
range of concentration limits of explosion is
about 0.6 - 8% by volume of gas and diesel
and engine oil are about 0.6 - 6.5% by volume.
The lower explosion limit of the liquids is
very low, i.e., a combustible assembly such as
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hrozi nebezpecenstvo vzniku horlavych
avybuSnych  zmesi.  Fyzikalno-chemické
vlastnosti horlavych kvapalin na baze ropy
silno zavisia od pdvodu, zlozenia ropy,
suroviny, z ktorej sa vyrabaju metodou frakénej
destilacie, spdsobov jej spracovania a najméd
destilacnej krivky teplot pocas, ktorej sa dany
produkt ziskava na zaklade rozdielnych bodov
varu.

3 Vysledky a diskusia

Na poziarno-technické charakteristiky ropy,
benzinu, petroleja, nafty a motorového oleja
maju vplyv ich fyzikalno-chemické vlastnosti.
Horlavé kvapaliny na zaklade technickej praxe
a zpohladu ich horlavosti, sa zadeluju do
prislusnych tried nebezpecnosti na zaklade
poziarno-technickej  charakteristiky  bodu
vzplanutia. Ropa je zadelena do I. alebo
vynimocne II. aIIl. triedy nebezpecnosti, ma
bod vzplanutia vicsinou menej ako 21°C, ale
moéze byt aj vyssi az do cca 100°C, benzin je
zadeleny do I. triedy nebezpecnosti, ma bod
vzplanutia va¢Sinou menej ako 21°C, petrolej
patri do II. triedy nebezpecnosti, ma bod
vzplanutia vacsinou viac ako 21°C, nafta je
zadelena do III. triedy nebezpecnosti, ma bod
vzplanutia cca vyssi ako 55°C, motorovy olej
patri do IV. triedy nebezpecnosti, ma bod
vzplanutia cca vy$$i ako 200°C. Poziarno-
technicka charakteristika teplota vznietenia sa
pohybuje od minimalnej cca menej ako 220°C
pri benzine a rope po maximalnu cca viac ako
400°C pri petroleji a motorovom oleji. Na
zéklade teploty vznietenia sa horlavé ropné
kvapaliny zadel'uja do prislusnych teplotnych
tried. Do teplotnej triedy T3 na zaklade teploty
vznietenia nad 200°C do 300°C su zadelené:
ropa, benzin a nafta. Do teplotnej triedy T2 na
zaklade teploty vznietenia nad 300°C do 450°C
si zadelené: petrolej a motorovy olej.
Koncentratné medze vybusnosti danych
horlavych kvapalin st pomerne uzke, dolna
medza vybusnosti sa nachadza od cca 0,6 do 1,1
0bj.% a horna medza vybusnosti sa nachadza od
cca 6,5 do 8 o0bj.%. Najsirsi interval
koncentracnych medzi vybusnosti méa benzin
cca 0,6 - 8 0bj.% a najuzsi interval maji nafta
a motorovy olej cca 0,6 — 6,5 0bj.%. Dolna
koncentratnda medza vybuSnosti danych
kvapalin je vel'mi nizka, to znamena, ze horlavy
stbor ako zmes vzduchu apar horlavej
kvapaliny sa mdze rychlo, 'ahko vytvorit, ¢o
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a mixture of air and vapor of a combustible
liquid can quickly, easily form, which
increases the risk of fire and explosion when
appropriately initiated by a source of enough
activation energy. In terms of fire protection,
the most hazardous oil-based flammable
liquids are oil and gasoline alone, and the
least risky are diesel and motor oil.

4 Conclusions

Each flammable liquid is characterized
by its individual physico-chemical properties,
fire-technical ~ parameters  and  other
characteristics. In common practice, industry,
agriculture, but also households, flammable
liquids occur and are used frequently, for
example: in the form of fuels, lubricating oils,
dyes, thinners or raw materials. Flammable
liquids are stored in large-capacity tanks -
containers, but also in small containers -
containers of different volumes. They can be
pumped and transported by piping. In normal
practice, but also in technological processes
of production, processing and handling in
production and storage areas, when pumping
and transporting flammable liquids, there is a
danger of emergencies, especially fire or
explosion, failure to observe safety,
operational-technical regulations and laws on
fire protection. The risk of fire or explosion as
an undesirable event may arise especially
when working with flammable liquids at
higher pressures and temperatures close to
their boiling point. Under given conditions,
flammable liquids evaporate more intensively
and form dangerous, flammable and explosive
mixtures more easily. Qil-based flammable
liquids are used throughout the economy,
including in the energy sector, which is a key
sector of critical infrastructure. Reducing the
level of social vulnerability in the energy
sector strengthens the security, economic and
social stability of the state, increases its
functionality, but also protects the lives and
property of citizens.
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zvySuje nebezpecenstvo vzniku poziaru a

vybuchu pri vhodnej inicidcii zdrojom
zapalenia o dostatoCnej aktivacnej energii.
Z hladiska ochrany pred poziarmi

najrizikovejSimi horlavymi kvapalinami na
baze ropy s samotna ropa a benzin, najmene;j
rizikové st nafta a motorovy ole;j.

4 Zaver

Kazda horlava kvapalina je
charakterizovana, svojimi individualnymi
fyzikalno-chemickymi vlastnostami, poziarno-
technickymi ~ parametrami  a aj inymi
charakteristikami. V beZnej praxi, v priemysle,
v pol'nohospodarstve, ale aj v domacnostiach sa
horlavé kvapaliny vyskytuju a pouzivaju Casto,
napr.: vo forme paliv, mazacich olejov, farbiv,
riedidiel alebo surovin. Horlavé kvapaliny sa
skladuji vo velkokapacitnych nadrziach -
zésobnikoch, ale aj v malych obaloch —
nadobach rézneho objemu. Je mozné ich
precerpavat a  prepravovat  potrubnymi
rozvodmi. V  beznej praxi, ale gj
v technologickych procesoch vyroby, pri
spracovani a manipulacii vo vyrobnych
a skladovacich priestoroch, pri precerpavani
a preprave horlavych kvapalin, vsade hrozi
nebezpecenstvo vzniku mimoriadnych udalosti
najmé poziaru alebo vybuchu, pri nedodrzani
bezpec¢nostnych, prevadzkovo-technickych
predpisov a zakonov o ochrane pred poziarmi.
Nebezpecenstvo vzniku poziaru alebo vybuchu
ako neziaduca udalost’ méze nastat’ najma pri
praci s horlavymi kvapalinami pri vysSich
tlakoch a teplotach blizkych ich bodu varu. Za
danych podmienok sa horlavé kvapaliny
intenzivnejSie vyparuju a lahSie vytvaraju
nebezpecné, horlavé a vybusné zmesi. Horlavé
kvapaliny na baze ropy sa pouzivaju v celom
hospodarstve, a to aj v energetike, ktora patri ku
kl'aicovym sektorom kritickej infrastruktiry.
Znizovanie miery spolocenskej zranitelnosti
Vv energetike posiliiuje bezpecnost, ekonomickt
a spoloCensku stabilitu S§tatu, zvySuje jeho
funkénost’, ale iochranu zivotov a majetku
obcanov.
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