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HEALTH
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Summary

Fire protection implies using of many dif-
ferent fire extinguishers that present materials
which contacting with combustible materials
permanently stop fire and burning process.
They are very effective and their fire extinguish
methods are different. Some of them are not
danger for human’s health but some of them
can be very danger for human's health in some
conditions of their usage, such as CO,— car-
bon dioxide, powder, halons and similar.

This paper has written to show some of
the main fire extinguishers and their potential
danger influence on human's health.
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Caxicemak

Sawmuma 00 noocapa noopasymesa Ko-
puwherbe MHO2UX pa3IUYUMUX CPeOCmasd 3d
eaulerne nodcapa Koju npeocmasnajy mame-
pujane Koju y KOHMAaKmy ca 3anamusum ma-
mepujaiomM mpajHo Npekuoajy noxcap u
npoyecc 2operva. OHu cy eoma egpuracHu u
FOUX0BU HAYUHU 2auilerbad Noxcapa cy pasiu-
yumu. Heku 00 mux HUcy onachu no /6y0cKko
30passme, anu HeKU 00 UX MO2y bumu eoma
ONACHU NO /bYOCKO 30pas/be ) HeKUM YCI08UMA
ruxoee ynompeoe, kao wmo cy CO,— yamwen-
OUOKCUO, NPAX, XANOHU U CTUYHO.

Osaj pao je nanucan oa noxazyice Heke 00
2NA6HUX cpedcmasa 3a 2aulerbe noxcapa u
FUX08 Mo2yhu ymuyaj Ha 30pasme byou.

Kuwyune peuu: noxcap, 30pasmwe, anapamu
3a 2auierbe nodcapa, /byou
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INTRODUCTION

urning process is one of the most
B complicated processes that man has
ever met in his life and work. The
answer on that question is not easy and be-
cause of that, burning term in different fields
of sciences can be differently defined. The lim-
itations of this paper don’t allow detail expla-
nations about this term, but, briefly, it can be
defined as oxidation process (physics-chemi-
cal) — connection process of flammable mate-
rial and oxygen from air (or some other oxida-
tion means). This connection process releases
chemically bounded heat. For physics-chem-
ical burning process, the presence of four el-
ements were needed: presence of flammable
material, presence of oxidation mean, pres-
ence of adequate fire source and presence of
chain reaction.

Not every burning process presents fire but
even at the smallest burning that causes ma-
terial damage or some kind of danger can be
characterize as fire. Fire spreading depends
from many different factors. In addition, fires
can be classified according to the different fac-
tors, and one of them is classification accord-
ing to flammable material class. There are sev-
eral classes of fires according to this factor.!)

Fire of class A — this class comprises fires of
wood, coil, cotton, flax, paper, straw and simi-
lar materials that burning with flame and zeal.

Fire of class B — this class comprises fires
of liquid fuels and other flammable liquids that
cannot be mix with water (gasoline, petrole-
um, gas oils, motor liquids and many other).

Fire of class C — this class comprises
fires of burning gasses, such as propane,
methane, hydrogen, acetylene and other. They
are burning only by flame or immediately — by
explosion.

Fire of class D — this class comprises fires
of light metals — aluminum, magnesium and
their alloys. They can burn with very strong
explosion.

Fire of class E — this class comprises fires
at electric equipment up to 1000V. However,
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it is important to note, this norm was discard-
ed-early, this norm had been current according
to EN2.

Fire of class F — this class comprises fires
of fat and oils of herb or animal origin. Very
characteristic property for these fires is their
explosion development in reaction with water
and self-burning properties.

Unfortunately, there is no universal fire
extinguisher that can be used for all types of
fires. There are some limitations so it implied
the choice of adequate fire extinguisher with
the biggest effects. Fire extinguishers are ma-
terials that permanently stop burning process
when they contact with them. The main fire
extinguishers are water, foam, carbon dioxide,
hallon, the “new” clean fire extinguishers and
hand fire extinguishers. Some of them can be
used without any danger influence on human's
health, but some of them could have danger
influence on human's health.*?

FOAM

Foam presents fire extinguisher consisted
from bubbles with emulsion membrane, which
interior 1s filled with carbon dioxide, air or
some other gas. According to gas type, foam
can be chemical (bubbles are filled with car-
bon dioxide) or mechanical (bubbles are filled
with air). The main “extinguishing targets” for
foam are flammable liquids, by smother effect.
Foam is the only fire extinguisher that is pro-
duced directly at the spot. Foams can be di-
vided on low expansion foams (heavy foams),
middle expansion foams (middle foams) and
high expansion foams (light foams).

Foams are not proper for fires where flam-
mable materials react with water very turbu-
lent. Foams are also not proper for fuel fires,
such as propane, butane and for the electrical
devices under voltage. Synthetic foams can
destruct human's and animal's food (fires in
tanks with eatable oil, oil for frying or cooking
and different alimentary articles). Synthetic
foam can contaminate drinking water. Low ex-
pansion foam shouldn’t be used for fires where
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water produces danger chemical reactions
(with light metals, for example). Fire extin-
guishing devices with water and foam (made
by SRPS Z.C2.050 or SRPS Z.C2.055 stand-
ards) are presented on figure 1, while vehicle
intended for fire extinguishing with water and
foam is presented on figure 2.

Figure 1. Fire extinguishing devices with water
and foam (figure source: hitp://www.vatrosprem.
co.rs /protivpozarni-aparati/vatrogasni-aparati-
za-gasenje-vodom-i-penom/).

g
Figure 2. Vehicle for fire extinguishing with water

and foam (figure source: http://prezentacije.mup.
gov. rs/svs/vozilo2 .html).

CARBON DIOXIDE

Carbon dioxide (CO,) can be found in na-
ture as free or chemically connected. Their
percentage in air is about 0.02 up to 0.003%.
Carbon dioxide is heavier than air about 1.5
times. It can be found in every of three aggre-
gate conditions: solid, liquid and gas. It is not
poisonous, it does not burn and it does not sup-
port burning. It is used for fire extinguishing
in handle-transfer devices, special fire vehicles

and stable systems. It is used for B, C and E
fires, in three forms, as “snow”, as fog and as
gas. It has full effects only in closed areas. It
can be used as fire extinguisher for: storages,
electrical installations, flammable liquids, in-
dustrial departments, archives, libraries, muse-
ums, food storages, medicaments and similar.

Carbon dioxide can be danger for persons in
closed areas. For successful extinguishing, the
quantity of carbon dioxide must be significant-
ly bigger from carbon dioxide quantity that is
safe for organism. At volume density of 4%,
persons can fill headache, sounds in ears and
slight giddiness. Volume density from 5-6% is
danger for human's life. 8-10% causes giddi-
ness, while 20% causes nervous system failure.
Volume density of 25% causes fast death. In
case when the gas is thrown out of the bottle, a
harmless electrostatic discharge occurs. Some
of portable fire extinguishers based on carbon
dioxide are presented on figure 3.4 5689

Figure 3. Portable fire extinguishers with carbon
dioxide (figure source: https://zezam.jimdo.com/
po sao/pp-aparati/).

HALONS

Production, distribution and wusage of
halons were forbidden by Montreal protocol,
in September 1987. The main reason for this is
the fact that halons belong to freon's chemical
group (fluorine-chlorine-carbon). So, in 1994,
almost all of halons production stopped. Many
of developed countries had their own banks of
halons where halons were collected and recy-
cled. There is no such of institution in Serbia.
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Halons actually present derivatives of car-
bon and alkanes, where the hydrogen atoms
were changed with some of halogen atoms
(fluorine, chlorine, bromine and iodide). Ac-
cording to its chemical structure, they exert
corrosive activity that increases with humidity
increment. Because of practical reasons, the
numerical system of halon marking was estab-
lished. The first number indicates number of C
atoms (carbon), the second number indicates
number of F atoms (fluorine), the third number
indicates number of Cl atoms (chlorine), the
fourth number indicates number of Br atoms
(bromine) and the fifth number indicates the
number of J atoms (iodine). The most famous
halons are 1211, 1301 and 2402.

In normal ambient conditions, halons pres-
ent liquids or gases. At high temperatures,
the decomposition occurs and the poison gas
phosgene (COClL,) is relieved. The decomposi-
tion products also irritate eyes and respiration
ways what leads to lungs destruction. Some of
halons can bring to narcotic appearances. The
virulence of halons mostly originates from
chlorine. When it comes to human's organ-
ism it dissolves and sediments in fat tissues.
The consequences are irritability, dizziness,
qualms, spasms and strong headache. The po-
tential cardiac and central nervous system ef-
fects also should be considered. As example,
halon 1301 firefighting system is presented on
figure 4.4.5.6.7

Figure 4. Halon 1301 firefighting system
(figure source: https://chinapingan.en.ecplaza.
net/products/ halon-1301-firefighting-
system_242967).
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AEROSOLS

Aerosols are fire extinguishers in form of
microscope particles that stop burning process.
They originated in Russia. They can be used
for A, B and C class of fires and in cases of
fires on electrical equipment. They must not be
used for fires in rooms with flammable liquids
or dust that can produce explosive mixtures.
Earlier aerosols were injurious for human's
health in sense of coughing and eye's redness.
Newer products were classified in class of low
danger materials.* ¥

INERT GASSES AND INERGEN AS
FIRE EXTINGUISHERS

Gasses that belong to inert gasses group are
nitrogen (N), argon (Ar) and carbon dioxide
(CO,). They are used for fire extinguishing in
closed rooms, storages, on electrical devices,
industrial plants, machines ... They also have
usage in prevent fire protection from explosion
and corrosion. In sense of health risk for hu-
man's health, everything is the same as in case
with carbon dioxide. They have no influences
on nature and living environment.

Inergen presents mixture consisting of Ar-
gon (50%), Nitrogen (42%) and CO, (8%). It
has very good properties according to living
environment, ozone layer, people, electronic
equipment and has low specific conductivity.
At high temperatures, it does not react so it
does not have any additional products. It was
considered by laboratorial investigations that it
does not infect on human's breath organs even
in the case when oxygen percentage was low-
er than 12%. Investigations also showed that
people can stay in rooms with inergen up to
seven minutes without any consequences for
theirs health. An example of inergen fire ex-
tinguishers are presented on figure 5.2 43619
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Figure 5. Inergen fire extinguisher (figure source:
http://'www.firesuppression.co.uk/inergen.aspx).

CONCLUSION

Fire extinguishers are necessary staff to
break and stop fire. Many of them have no
health consequences on human’s health but
some of them could be danger in some condi-
tions so it is very important that members of
fire brigades and other fire units be prepared,
trained and educated to be able to properly as-
sess the state of fire and use the appropriate
fire extinguishers. It is very important that fire
safety management and protection permanent-
ly follow newer and newer solutions, technol-
ogies which proper and adequate usage can
significantly decrease risk for human’s health
and increase possibilities for success, effective
and safe stopping of fire.(!!:12)
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