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From a military point of view, chlorine is a chemical warfare agent and is also used in the
production of chemical warfare agents, such as mustard gas and phosgene. As a chemical warfare
agent, chlorine was first used during World War I on April 22, 1915, near the city of Ypres (Belgium).
German army released about 180 tons of chlorine on the positions of British and French arms. About
15,000 people were injured, of whom about 5,000 died. On July 13, 1917, mustard gas was used as a
chemical weapon near that city [1].

Chlorine is also widely used in civilian industry and everyday life.Chlorine is used for industrial
disinfection of drinking water, as a raw material for the production of polyvinyl chloride and plastics,
and is used in the production of insecticides for pest control in agriculture, etc.

The widely civilian use of chlorine leads to relatively frequent accidents with its release. In
Ukraine, the latest known chlorine leakage accident occurred on December 1, 2021, at a facility
in Odesa. The 800-liter tank was destroyed. To localize the accident, water was supplied in spray
streams [2].

On February 28, 2019, a chlorine leak occurred at the Birmingham Water Works in Alabama
(USA). More than 50 people were hospitalized [3]. Birmingham Water Works believes that the leak
was caused by a violation of the production process at the enterprise.

On February 24, 2022, the Russian Federation began an open military attack on Ukraine. The
risk of accidents involving the release of the hazardous chemical chlorine has increased significantly.
There is a threat of both accidental and direct destruction of industrial chlorine tanks by the enemy.

Chlorine is a pale yellow-green gas with a characteristic odor (odor perception occurs at a
concentration of 0.3+3.8 mg/m3, the maximum permissible concentration is 5 mg/m3). Chlorine gas
1s 2.5 times heavier than air, so it tends to accumulate in low areas, basements, etc.

Chlorine liquefies at a temperature of minus 34 °C. Evaporating in the air. Liquid chlorine forms
a white mist with water vapor. Chlorine in the cloud is in lethal concentrations. Chlorine is a strong
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oxidizing agent. Wet chlorine causes severe corrosion of most metals. The presence of chlorine in the
air causes internal combustion engines to stall and damage them [4, 5].

Chlorine is a potent toxic substance that has a general toxic and irritating effect on the human body
and causes chemical burns. The first signs of exposure are sharp chest pain, impaired coordination,
stinging eyes, mucous flow, dry cough, and vomiting. Chlorine causes severe irritation of the mucous
membranes of the eyes, upper and deep respiratory tract and lungs.

In point of view of fire hazard, it is a non-flammable substance. It is an oxidizing agent. Many
metals and non-metals (titanium, copper, aluminum, zinc, phosphorus, etc.) can burn in the atmosphere
of dry and moist chlorine gas.

Chlorine is stored in special tanks or pumped into high-pressure steel cylinders. Pressurized
liquid chlorine cylinders have a special coloring — a protective color with a green line. During long-
term operation of chlorine tanks, extremely explosive nitrogen trichloride accumulates in them, and
therefore, from time to time, chlorine tanks must periodically washing and cleaning from nitrogen
chloride.

Chlorine dissolves in water to form hydrochloric acid HCI and hypochlorous acid HCIO:

In terms of its chemical activity, hydrochloric acid HCl is one of the strongest acids. The properties
of hydrochloric acid depend significantly on its concentration in aqueous solution. Concentrated
hydrochloric acid contains 37% HCI and has a density of 1.19 g/cm?. Hydrochloric acid is present in
a concentration of about 0.5% in the human stomach.

Hypochlorous acid HCIO is a weak acid in terms of its chemical activity. It is used as a disinfectant.

At 10 °C and atmospheric pressure, one liter of water dissolves 3.10 liters of gaseous chlorine,
while at 30 °C, 1 liter of water dissolves only 1.77 liters of chlorine. As the pH of the solution
increases (with increasing alkalinity), the solubility of chlorine in water increases.

The issue of predicting the consequences of chlorine releases during accidents, organizing
firefighting and emergency response to chlorine-related accidents, and protecting personnel of the
civil protection rescue service has been relevant since Ukraine gained independence. Today, the main
departmental documents in force on this issue are the following orders [6—8].

Extinguish a fire in the presence of chlorine with water from the greatest possible distance. Cool
containers with water. Use spray water to disperse (settle, isolate) vapors. The hazardous area is
located within a radius of at least 200 meters. The size of the chemical contamination zone is specified
based on the results of chemical reconnaissance. The hazardous area must be entered only in personal
protective equipment. Keep to the windward side and avoid low places. Do not contact the substance
that has been spilled. Provide first medical aid to the victims. Involve services in accordance with
the accident localization and response plan to eliminate leaks, pump it into a serviceable container,
enclose spill sites with an earthen berm, and neutralize spills. Remove combustible materials from the
accident area. Do not allow it to enter water bodies, basements, or sanitary sewers.

Insulating thermal and gas protective suit (for example, IK-TT'3), insulating gas and chemical
protective suits (for example «ParyBanbauk 2MVY» or «PsryBanbauk 3VY») should be used as personal
skin protection equipment. Personal respiratory protection equipment — any insulating protective
breathing apparatus.

To protect the human body, it is possible to use not only specialized personal protective equipment,
but also conventional equipment adopted by the Armed Forces of Ukraine. To protect the human
body, it is possible to use a general military protective kit ZZK. To protect the respiratory system,
military gas masks with special filters (e.g., BIP1D chlorine, the protective effect time does not
exceed 20 minutes) can be used.

In the conditions of military operations, the liquidation of the consequences of the chlorine
accident is complicated by the possibility of additional combat damage to the personnel of the civil
defense operational and rescue service, the military and the civilian population.
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[Ticns mouarky BilickkoBoi arpecii P® nportu Ykpainu B 6epesni 2014 p., anekcii Kpumy ta nos-
HOMAacIITaOHOro BTOprueHHs 24 moTtoro 2022 poKy BUHMKIIN CepHO3HI TpoOIeMu, OB’ sI3aHi 3 MOX-
JUBUMH JUBEPCIHHUMHU aKTaMH, HaIpaBJICHUMH Ha ociabiaeHHs Hamoi AepkaBu. OIHUM 13 BUIIB
HailHeOe3neyHInX AUBEPCIMHUX MPOsABIB MOXe OyTH 3aCTOCYBaHHSA JESKUX BUAIB 30poi MacoBOro
Ypa)KeHHS, a caMe — TEPOPU3M, MOB’I3aHUH 13 BUKOPUCTAHHSIM siIepHOT 30poi, pyiiHyBaHHSIM 00’ €K-
TiB aTOMHO{ €HEPreTUKHU Ta IPOMHCIOBOCTI, XIMIYHUH Ta O610JI0OTTYHUN TEPOPHU3M.

CTOCOBHO MOXIJIMBHX SIIEPHUX 3arpo3 BiMHMU.

Bonogumup 3eneHchkuil 22 4epBHS MUHYJIOTO POKY 3asBHB, 1110 38 JAHUMU PO3BLIKH, POCis pO3-
Is1a€ CUEHapid «TepOPUCTUYHOTO aKTy» 3 BUKHMIOM paaianii Ha 3anopi3ekiit AEC. IIpo 3arposu
Ha 3aXOIUIeHIN aTOMHIM cTaHIii MocaloBIl Ta eKCIIEPTHU TOBOPATH MOCTIIHO, y TOH Yac sk iMOBIp-
HICTh BUKOpHCTaHHS Poci€lo TakTUYHOT s/IepHOi 30p0i HA3MBaIOTh MaJIOMMOBIPHOIO YU W B3araii
HEMOJKJIMBOIO.
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