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Director-General 

The Twentieth, Twenty-second and Twenty-third World Health Assemblies 
and the thirty-ninth and forty-fifth sessions of the Executive Board 
adopted resolutions on the need for international agreement oil the 
prohibition of use of chemical (and biological) weapons (WHA20.54, 
WHA22.58, WHA23.53, EB39.R36 and EB45.R17). Subsequently, the issue of 
chemical weapons and the disastrous consequences for human health 
resulting from their use was raised at the Thirty-seventh, Thirty-eighth, 
Thirty-ninth and Fortieth World Health Assemblies. At the severity-fifth 
session of the Executive Board, in 1985, reference was made to chemical 
warfare and it was requested that consideration be given to updating the 
1970 WHO publication, Health aspects of chemical and biological weapons. 
At the Fortieth World Health Assembly the subject of health effects of 
chemical weapons was referred to the Executive Board for preliminary 
examination at its eighty-first session. Accordingly, the following 
report has been prepared, reviewing the different classes of chemical 
weapons and implications of their use. 

Many countries have chemical weapons or the capability to produce and 
use them - whether against civilian populations or to damage the 
environment and destroy food crops and animals. 
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I . INTRODUCTION 

1. A chemical weapon can be defined as a chemical substance that is intended for use in 
military and non-military operations to kill, seriously injure or otherwise incapacitate 
humans or to harm or destroy the environment and national economies. 

2. The history of chemical warfare goes back to antiquity when sulfur—pitch mixtures were 
burnt to produce choking fumes• Modern chemical warfare began in World War I when chlorine 
was used as a front-line weapon on 22 April 1915. Other chemical weapons developed and used 
were chloropicrin, mustard gas and phosgene. There were many casualties from gassing; 

85% of deaths were due to phosgene. In World War II the combating powers had extensive 
stocks of chemical weapons, including neurotoxic agents, but there appears to have been 
hardly any use of them. Since then chemical weapons have been used sporadically in warfare 
to attack military and non-military targets. 

3. The first chemical weapon to be used to control civil unrest was ethyl bromoacetate 
(EBA), in 1912» The highly irritant vapour was intended to temporarily disable m o b s . Urban 
unrest and a marked increase in the crime rate led to an expansion in the use of anti-riot 
chemicals during the mid-1920s, and their use is now widespread. 

4. The first international initiative to prohibit the use of chemical (and biological) 
weapons was the 1925 Geneva Protocol for the Prohibition of the Use in War of Asphyxiating, 
Poisonous or Other Gases, and of Bacteriological Methods of Warfare. The publication by WHO 
in 1970 of Health aspects of chemical and biological weapons, the report of a group of 
consultants played a significant part in promoting United Nations awareness of the serious 
consequences for human health of the use of chemical weapons. The United Nations 1972 
Convention on the Prohibition of the Development, Production and Stockpiling of 
Bacteriological (Biological) and Toxin Weapons and on their Destruction has now been ratified 
by over 80 states, and the United Nations Committee on Disarmament has been active in 
pursuing adherence to the Convention. There have been a number of United Nations General 
Assembly resolutions-^- relating to the complete and effective prohibition of the 
development, production and stockpiling of all chemical weapons and their destruction. 

5. The United Nations Conference on the Relationship between Disarmament and Development, 
resulting from General Assembly resolution 39/160 of 17 December 1984, is concerned with all 
weapons of mass destruction. Currently, it is working on a chemical weapons treaty which 
would include provisions for inspection to ensure that chemical weapons are not being 
manufactured or stockpiled. 

II. CHEMICAL WEAPONS 

6. Chemical weapons are classified in terms of their toxic properties. (Known chemical 

warfare agents are listed in the Annex.) The groups are: 

(i) Nerve agents (lethal) which act by inhibiting the enzyme cholinesterase, resulting in 
accumulation of acetylcholine at receptors with blockade of nerve transmission. Death is due 
to respiratory paralysis. 

(ii) Lung-damaging agents (lethal) which severely damage the respiratory tract epithelium, 
causing lung oedema, impaired gas transfer and death due to asphyxia. 

(iii) Cyanide agents (lethal) poison the cytochrome, oxidase enzyme system and inhibit 
cellular respiration• The central nervous system is particularly sensitive to hypoxia, which 
leads to respiratory failure, coma and death. 

(iv) Vesicant agents (tissue damage) are corrosive to tissues. The eyes, skin and 

respiratory tract epithelium are the primary targets. Mustards are alkylating agents which 

damage DNA, producing effects similar to those of ionizing radiation, including long-lasting 

1

 United Nations General Assembly resolutions 2454A (XXIII) of 20 December 1968, 2603B 
(XXIV) of 16 December 1969, 2662 (XXV) of 7 December 1970, 2826 and 2827A (XXVI) of 
16 December 1971, 2933 (XXVII) of 29 November 1972, 3077 (XXVIII) of 6 December 1973, 3256 
(XXIX) of 9 December 1974, 3465 (XXX) of 11 December 1975, 31/65 of 10 December 1976, 32/77 
of 12 December 1977, S-10/2 of 30 June 1978, 33/59A of 14 December 1978, 34/72 of 11 December 
1979. 
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effects in the bone marrow and lymphoid tissues. Effects can be delayed ； damaged tissues 
are extremely susceptible to infection, and healing is slow. Lewisites are vesicant 
arsenicals with more rapid effects on exposed body surfaces and systemic arsenical poisoning 
due to absorption. Halogenated oximes cause severe tissue corrosion and necrosis. 

(V) Psychotomimetic agents (behavioural disturbance) are highly potent chemicals intended 
to affect the central nervous system and produce behavioural disturbances by either 
stimulation or depression. The depressants cause mental confusion and self-destructive 
behaviour, whereas the stimulants lead to hallucinations, paranoia and gross changes in 
behaviour. 

(vi) Riot control agents (incapacitating) are either irritant gases or aerosols intended to 

produce irritant effects on eyes, skin and lungs but which are otherwise of low acute 
toxicity, or vomiting agents designed to incapacitate by inducing severe nausea and vomiting. 

(vii) Anti-plant agents act by killing vegetation directly or sterilizing the soil so that 
nothing will grow. 

7. There is 110 information in the public domain to indicate that any new group of chemical 
weapons has been developed, and the current listing of agents (see Annex) shows surprisingly 
little change since 1970. However, it is quite possible that in all these groups there are 
chemical agents whose identity and actions have not been disclosed. At the United Nations 
Conference on the Relationship between Disarmament and Development reference has been made to 
a further 11 chemical warfare agents, but these are not named. 

8. Many industrial chemicals are toxic to humans and the environment. However, the 
majority would not be used as chemical weapons because they are not sufficiently toxic, 
efficient or persistent, and may be difficult to manufacture and store• Some industrial 
chemicals which could be used as chemical weapons are arsine, ammonia, hydrogen sulfide, 
phosphine, phosphorus oxychloride, phosphorus trichloride, and sulfur dioxide. 

III. SOME CHARACTERISTICS OF CHEMICAL WEAPONS 

9. Chemical weapons are relatively easy to manufacture and do not require complex 
industrial installations. They can be used against targets of widely ranging characteristics 
and sizes. The intention may be to cause death or incapacitation of military personnel 
and/or civilians； to deny access by making buildings, equipment and roads unusable and so 
control movement of population groups； to destroy crops, vegetation or animals which are 
used for food； to contaminate food stocks and make them unusable； to strike targets of 
economic importance； to hinder or exhaust military and civil defence personnel by making 
them wear protective clothing； to cause terror and panic in civilian populations and place 
excessive demands on health care, transport and administrative resources. 

10. Chemical warfare agents (gas or aerosol) can be delivered directly by means of 
projectiles (shells, grenades, aerial bombing or missiles), by spray or aerosol equipment 
mounted on vehicles, ships or aircraft, or by contamination of water or food supplies. 

11. Binary weapons are shells, bombs or missiles which may carry either two chemical warfare 
agents held in separate parts of the same armament, or two or more less toxic precursor 
agents that combine to make the highly toxic agent during weapon delivery. 

12. The terrain and type of environment influence the type of chemical weapon used and the 
effects. Meteorological factors which influence the effectiveness, spread and persistence of 
a chemical weapon are wind, rain, temperature, atmospheric stability, and fluvial and tidal 
flow. 

IV. RISKS TO HUMAN POPULATIONS 

13. Any target is vulnerable to attack, large areas can be saturated, and chemical weapons 
are highly damaging in terms of the number of casualties in relation to the quantity used. 
In military operations, military personnel will be at risk; civilians will be at similar 
risk under the following circumstances : if they are subject to a direct attack intended to 
produce civilian casualties on a large scale; if they are within the area of a military 
attack; as workers manufacturing chemical weapons； if they are exposed following accidental 
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leakage during production, storage, transport or disposal; if they are exposed to chemical 
warfare agents or their breakdown products during intentional disposal; as medical or 
paramedical workers caring for victims of chemical attack; or as employees in politically or 
strategically important installations. 

14. Many chemical warfare agents can be absorbed systemically by more than one route and 
also cause damage to exposed surfaces. The speed of onset of the toxic effect depends on the 
route of exposure and rate of absorption as well as factors such as environmental conditions, 
contamination of ordinary clothing, protective clothing, and presence of dirt or sweat on the 
skin. The duration of action will be related to the persistence of the chemical agent. 
Primary intentions of the use of chemical weapons may be to: kill; cause damage to body 
surfaces and promote skin absorption with possible death (e.g., vesicant agents)； damage the 
respiratory system by inhalation with possible death (e.g., lung-damaging agents)； irritate 
the eyes and respiratory system (e.g., riot control agents)； and cause systemic poisoning by 
any of the above routes, by direct ingestion or by ingestion of contaminated food or water. 

15. Given the rapid onset of effects from many chemical weapons, medical and paramedical 
personnel should be aware of the range of local and systemic effects. Psychological stress 
may mimic some of the toxic effects of chemical weapons. It is often extremely difficult to 
recognize clinically the victims of chemical weapons and diagnose the agent(s) involved, and 
many chemical warfare agents cannot be easily detected or measured in biological media. The 
definitive diagnosis of toxic effects from chemical weapons will often require other evidence 
drawn from environmental monitoring. 

16. Combined injuries will occur if a victim is exposed to a combination of 
conventional and chemical weapons. Additional diagnostic and clinical management problems 
are likely to occur when mixtures of chemical weapons or binary armaments are employed. In 
the general population, the young

9
 the old，pregnant women, and üíie sick, will be at higher 

risk. 

17. If chemical weapons were to be used against civilian populations they would cause a 
large number of non-fatal casualties and saturate medical services. Good initial medical 
care together with full life support care would be crucial for the management of the mass 
casualties resulting from exposure to chemical weapons and it would be impossible to provide 
this for large numbers. To enable overstretched medical services to cope, a system of triage 
would be essential in order to treat only those casualties with a good chance of recovery. 
The use of specific antidotes is relevant to only a few chemical warfare agents. Effective 
civil defence would need basic medical knowledge on the part of everyone to help them survive 
a chemical weapon attack. However, the planning, practice and development of the necessary 
training programmes and facilities needed to deal with a chemical weapon attack have not been 
undertaken in most countries. 

18. Decontamination is complicated by the variety of chemical warfare agents； there is a 
need for decontamination methods with a broad spread of activity but avoiding the use of 
highly caustic or dangerous solvents. Large quantities of water could be used but would 
cause contamination problems for the water run-off areas. Fuller's earth is an effective 
absorbent, but can- subsequently release the absorbed chemical. Flour, talcum powder, wet 
tissue paper and many other household products have been tested for their effectiveness in 
decontamination, but no single substance in common use has been found to be an ideal 
absorbent which will retain chemicals and not recontaminate the environment. However, 
decontamination has an important part to play in reducing toxic effects. 

19. It is evident that a sudden massive chemical attack on ail untrained civilian population 
would result in massive casualties, panic and breakdown of the medical and administrative 
infrastructure. The situation would be comparable in some degree to that following nuclear 
attack. 

V . PSYCHOSOCIAL AND PSYCHOLOGICAL CONSEQUENCES 

20. The effects of war on civilians, measured by various psychosocial indices, show a 
decrease in suicides and minor psychological illnesses but an increase in crimes of violence, 
such as rape and murder, and in the number of major psychoses, such as schizophrenia and 
manic depression. Post-traumatic stress in war causes anxiety symptoms and flashbacks, which 
replay the traumatic event. Anxiety has been reported a considerable time after a 
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life-threatening event, and civilians - including civil defence, medical and paramedical 

personnel - are at risk of developing it. In the military context, combat stress may be more 

frequent in chemical warfare than conventional warfare, and the effects may be difficult to 

distinguish from the toxic effects of a chemical weapon, 

21. Neuropsychiatrie complications in casualties include agitation, insomnia, depression, 
and muscular weakness particularly in lower limbs. Short-term signs and symptoms include 
headache, visual and auditory disturbances, decreased thought control and memory, fatigue and 
weakness; long-term effects are increased fatigue, reduced memory and concentration. 
However, these symptoms and signs are relatively non-specific and could be a response to any 
major stress. Where individuals have made an initial recovery from exposure to nerve agents, 
follow-up reports have shown that they are likely to develop profound depression. 

22. Chemical warfare agents may be intended to have direct psychological consequences• A 

number of chemicals capable of disturbing behaviour are known and their use in warfare has 

been the subject of discussion and research, but the likelihood of their use as chemical 

weapons is not known. 

VI. DISPOSAL OF CHEMICAL WEAPONS 

23. Little is known in the public domain about methods of disposing of different types of 
the most modern chemical weapons. Hazardous chemical waste disposal methods are available 
and may be suitable for some chemical warfare agents. The main methods used are hydrolysis 
or high temperature incineration, or a combination of both. The method used depends on the 
type of agent: mustard gas is usually b u r n t , while nerve agents are generally hydrolysed 
before burning. Dumping at sea has been employed in the p a s t , but is now regarded as very 
dangerous. Disposal can be dangerous if inadequately carried out. Effective chemical weapon 
waste disposal requires safety and security measures at all stages to guard against loss 
during transport, storage and disposal. Workers handling chemical warfare agents during 
storage, transport or on site, need medical supervision, and medical monitoring, such as 
cholinesterase levels for those exposed to nerve agents and health education. Environmental 
monitoring and environmental protection are needed in the area of the site. Conversion of 
raw materials, chemical intermediates or chemical weapons as a method of disposal is 
technically feasible but unlikely to be used for safety and economic reasons. 

VII. CONCLUDING REMARKS 

24. A number of chemicals with different toxic effects have been used in warfare. They can 
be used to kill, maim or incapacitate humans and to destroy the environment and food 
supplies. In addition to chemical weapons whose identity is known there are others for which 
there is no information. There are also industrial chemicals which could be used in chemical 
warfare. Chemical agents are used extensively for crowd and riot control. It is not easy to 
determine from human biological media the identity of the agent(s) used. Specific antidotes 
are available for only a few chemical weapons; for the remainder, survivors cán only be 
treated symptomatically. Chemical warfare would place immense demands on the medical and 
administrative infrastructure of any community attacked. 
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ANNEX 

Toxicity 

classification 

Nerve agents 

Lung-damaging agents 

Cyanide-type agents 

Vesicant agents 

CHEMICAL WARFARE AGENTS 

Chemical weapon 

Sarin [0-isopropyl methylphosphonofluoridate] 

Soman [o-pinacolyl methylphosphonofluoridate] 

Tabun [o-ethyl N,N-dimethylphosphoramidocyanidate] 

VX, [o-ethyl S-2--diisopropylaminoethylmethylphosphono-
thiolate] 

Phosgene 

Chloropicrin 

Diphosgene 

Chlorine 

Hydrogen cyanide 

Cyanogen cyanide 

Cyanogen bromide 

Sulfur mustards: Mustard gas (H)/(HD) 

[bis (2-chloroethyl)sulfide] 

Sesquimustard (Q), 
[1,2-bis (2-chloroethylthio)ethane] 

O-Mustard (T), 

[bis (2-chloroethylthioethyl)ether] 

Nitrogen mustards： HN-1, [bis(2-chloroethyl)ethylamine] 

HN-2, [bis(2-chloroethyl)methylamine] 

HN-3, [tris(2-chloroethyl)amine] 

Lewisite 1 , (L), 2-chlorovinyldichloroarsine 

Lewisite 2, bis (2-chlorovinyl)chloroarsine 

Lewisite 3, tris (2-chlorovinyl)arsine 
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Annex 

Halogenated oximes: Phosgene oxime 

Diiodoformoxime 

Dibromoformoxime 

Monochloroformoxime 

Agents disturbing behaviour (psychotomimetic) 

B Z , [3-quinuclidinyl benzilate] 

DF, [methylphosphonyldifluoride] 

QL, [ethyl 2-(diisopropylamino) ethylmethylphosphonite] 

Tetrahydrocannabinol 

LSD, [lysergic acid diethyl amide] 

Psilocybin, [O-phosphoryl-4-hydroxy-N, N-dimethyl tryptamine] 

Mescaline, [3,4,5-trimethoxyphenethylamine] 

Riot control agents 

Lacrymators： CN, [chloracetophenone] 

С A , [bromobenzylcyanide] 

CS, [O-chlorobenzylidene malonitrile] 

CR, [dibenzoxazepine] 

Vomiting agents： D M , adamsite 

Anti-plant agents 

Herbicides： e . g . , phenoxyacetates: 2,4,5-T 
2,4,-D 
mecoprop 
(dioxin, a contaminant) 

bipyridylium compounds : paraquat 

diquat 

Soil sterilants: bromacil [5-bromo-3-sec-butyl-6-methyluracil] 

monuron [3-(p-chlorophenyl)-l,1-dimethylurea] 

Desiccants: Cacodylic acid 

Plant growth regulators; Picloram 


