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With Russia invading Ukraine, the international community has been alert to the use of 
chemical weapons.  
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A Resurgence of Chemical Warfare?



With Russia invading Ukraine, the international community has been alert to the use of 
chemical weapons.  

Around April 11 2022, unconfirmed reports emerged of chemical weapons use in 
Mariupol, Ukraine. 
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A Resurgence of Chemical Warfare?



What might a chemical weapons attack look like in 2022?

To answer this, need to understand the origins of chemical warfare (WWI), the 
prohibition of chemical weapons (Geneva Protocol and Chemical Weapons Convention, 
CWC), and the enforcement of the convention. Also need to look to recent chemical 
weapons incidents.

The CWC can not prevent chemical weapons attacks, but it is making them less likely and 
less severe.
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A Resurgence of Chemical Warfare?



Chemistry was central to WWI, a post industrial revolution war.

- Combustion engines (~1890)
- TNT (~1890)
- Aircraft (~ 1900)
- Ammonia from air (~ 1910)

Not surprising that chemistry was harnessed however it could for the war.
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The Chemist’s War

TNT (trinitrotoluene)



WWI chemical weapons were crude, ineffective, and often backfired.
- Over 1 million casualties, less than 100,00 fatalities.
- Protection measures (gas masks) made them redundant. 
- Use of poisons already a war crime.

Weapons:
- Tear gas
- Chlorine
- Phosgene (CG)
- Sulfur mustard (HD)
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Early chemical weapons caused:
Tearing (lachrymatory agents)
Chemical burns (blister agents)
Asphyxiation
Poisoning
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The Chemist’s War

Phenacyl chloride (CN)



Geneva Protocol (1925) banned the use of 
chemical and biological weapons.

- Could still be developed and stockpiled.

Not used in WWII but an arms race was set.
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Post-WWI



1936: The chemical tabun was discovered in a German insecticide lab.

A lethal poison, it was the first known human nerve agent.

It was reported to the Nazi government, and a nerve agent program begun (G-series).
1938: Sarin (GB)
1944: Soman (GD)
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1936: The chemical tabun was discovered in a German insecticide lab.

A lethal poison, it was the first known human nerve agent.
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Post-WWI

Research in the UK in the 1950s saw potent V-series 
compounds developed

G- and V-series nerve agents mostly 
organophosphates – similar to pesticides, plasticisers, 
fire retardants, etc.
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During the cold war, the US and Russia amassed huge stockpiles of nerve agents and 
other chemical weapons.
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Post-WWII



In 1997, a new treaty came into effect.

Banned large scale development, 
production, stockpiling, and transport of 
chemical weapons and their precursors.

The OPCW was created to administer the 
CWC, with powers to monitor production, 
destruction, and use of chemical weapons.

Inspection and monitoring of dual-use 
facilities (phosgene, pesticide plants). 
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Chemical Weapons Convention Era
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With declared stockpiles almost destroyed, the threat of chemical warfare has shifted.

USA has used WMD as a “red line” for military intervention:
- Iraq
- Syria 
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Chemical Weapons Convention Era



With declared stockpiles almost destroyed, the threat of chemical warfare has shifted.

USA has used WMD as a “red line” for military intervention:
- Iraq
- Syria 

Russia has used CW accusations for false flag operations. Other nations use CWs as a 
bargaining tool.
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Chemical Weapons Convention Era



October 23, 2002, Chechen terrorists take control of the Theatre, holding > 800 hostages.

Day 4 of the crisis special forces raided the theatre. Gas was pumped through the 
ventilation system, with estimated casualties of 100 – 200 people.
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Moscow Theatre Siege (2002)

TENET

House of Culture of State Ball Bearing Plant Number 1

The gas was an unknown and undeclared chemical 
weapon.



October 23, 2002, Chechen terrorists take control of the Theatre, holding > 800 hostages.

Day 4 of the crisis special forces raided the theatre. Gas was pumped through the 
ventilation system, with estimated casualties of 100 – 200 people.

24

Moscow Theatre Siege (2002)

The gas was an unknown and undeclared chemical 
weapon.

An anaesthetic derivative of fentanyl which 
suppresses respiratory system.

- A new class of weapon
- Untested, unpredictable

Carfentanyl



Syria had an active chemical weapons program from the 1970s, and CWs have been used 
many times in the ongoing civil conflict.

Khan al-Assal 19 March, 2013 Sarin
Ghouta 21 August, 2013 Sarin
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Syrian Civil War (2012 - )

OPCW – UN established joint missions to attribute 
responsibility.
- Limited Syrian capacity to carry out Sarin attacks.
- Use of chlorine intensified.



Clandestine Russian poisoning of former intelligence officer in the UK.
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Poisoning of Sergei and Yulia Skripal (2018)



Clandestine Russian poisoning of former intelligence officer in the UK.

Samples analysed by Porton Downs and OPCW revealed a new type of nerve agent – a 
Novichok compound.

Evidence of long-suspected weapons program.
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Poisoning of Sergei and Yulia Skripal (2018)



Clandestine Russian poisoning of former intelligence officer in the UK.

Allegedly used again in the poisoning of Alexei Navalny (2020).
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Poisoning of Sergei and Yulia Skripal (2018)
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Russia has destroyed declared stockpiles of nerve agents but is known to have active CW 
program.

Recent use of Novichok agents etc shows Russia not afraid to break international 
conventions.

Capability for broad civilian attacks unlikely; strategic need not identified; would CW 
attack trump known atrocities and war crimes?

Threats focused on chemical (and nuclear) plants. 
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Ukraine
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