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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 
is 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 HCl and hypochlorous acid HClO:
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 % HCl and has a density of 1.19 g/cm³. Hydrochloric acid is present in 
a concentration of about 0.5 % in the human stomach.

Hypochlorous acid HClO 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, ІК-ТГЗ), insulating gas and chemical 
protective suits (for example «Рятувальник 2МУ» or «Рятувальник 3У») 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., B 1P1D 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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Після початку військової агресії РФ проти України в березні 2014 р., анексії Криму та пов-
номасштабного вторгнення 24 лютого 2022 року виникли серйозні проблеми, пов’язані з мож-
ливими диверсійними актами, направленими на ослаблення нашої держави. Одним із видів 
найнебезпечніших диверсійних проявів може бути застосування деяких видів зброї масового 
ураження, а саме – ​тероризм, пов’язаний із використанням ядерної зброї, руйнуванням об’єк-
тів атомної енергетики та промисловості, хімічний та біологічний тероризм.

Стосовно можливих ядерних загроз війни.
Володимир Зеленський 22 червня минулого року заявив, що за даними розвідки, росія роз-

глядає сценарій «терористичного акту» з викидом радіації на Запорізькій АЕС. Про загрози 
на захопленій атомній станції посадовці та експерти говорять постійно, у той час як імовір-
ність використання Росією тактичної ядерної зброї називають малоймовірною  чи й взагалі 
неможливою.




