
1

Multiple Uses of Chemicals : what 
to chose?

The OPCW – IUPAC Joint Project: 
Chemical Education and Outreach

British Pugwash Group

London                          8 April  2008 

Alastair Hay



2

Chemical Weapons Convention: 
Educational and Outreach Challenges

• Relevance to and ownership by students 
and teachers in many countries – “CWC 
is someone else’s responsibility”

• Concerns of negative impact on public 
image of chemistry

• Knowledge base of chemistry teachers 
at all levels about the issue

• Little formal attention to ethical issues 
in curriculum

• Remoteness of CWC structure to 
educational system 
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Approach
• Place chemical and biological weapons in a 

larger context – multi-use chemicals
• Start with beneficial aspects of multi-use 

chemicals, move to mis-use and abuse
• Target chemists and chemistry educators in 

the domain of influence of IUPAC and OPCW
• Pilot materials with educators, evaluate from 

the beginning to refine materials and 
approaches

• Deliver materials over the web
• Address language issues
• Enlist partners for broad dissemination
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Active Learning
Your Turn!
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Multiple Uses of Chemicals

A Chemical Plant
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Multiple Uses of Chemicals

A Chemical Plant
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Misuse of Chemicals
ephedra extracts banned 

as diet supplements in 
several countries

Triple Stack

Epehedra
Caffeine
Aspirin (ASA)
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pseudoephedrine
(cough suppressant)

CH2 CH

CH3

NH CH3

methamphetamine
(crystal meth)
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Production of 
Crystal Meth
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Export Industry
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Multiple-Use Chemicals

• Choices about the beneficial use, 
misuse, or abuse of these multi-use 
materials lie in our hands.
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Error    Misconduct Criminal

Wrong observations
Wrong analysis

Undeclared conflict of interest
Curiosity

Can (suspect) chemical be made?
Suppress knowledge

Make it again
Sell some

Large scale manf.

With apologies to M. Nylenna & S. Simansen 
Lancet 2006; 367: 1882-4

Non-
intentional

Intentional
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Role for Science Education?
Break-Out Session

• Access to information
• Diversion of readily available materials
• Whose responsibility?
• Understanding and owning ethical 

responsibility
• Other examples
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S CH2CH2OHHOCH2CH2

thiodiglycol

S CH2CH2ClClCH2CH2

mustard gas

Organization for 
Prohibition of Chemical Weapons

Chemical & Biological Weapons

Water-based dyes in cloth manufacturing industry, 
including rural industries in developing countries
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Chemical and Biological Weapons:  
Role for Science Education ?

• Access to information
• Diversion of readily available materials
• Whose responsibility?
• Understanding and owning ethical 

responsibility
• Other examples
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Where we are now

• Project complete
• http://www.iupac.org/multiple-uses-of-

chemicals 
• Material – text and pictures
• Also 4 background papers in 6 languages
• Room for more
• Comments welcome!

– Alistair Hay (a.w.m.hay@leeds.ac.uk)
– Peter Mahaffy (peter.mahaffy@kingsu.ca)
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–Ethics teaching : 
what is available? 
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Practical approaches for ethics 
teaching in universities

• Role out programme to each school
• Convince that ethics is needed 
• Make topics relevant
• Run workshops with scientist and 

ethicist on current issues 
• Have case studies to encourage debate
• Increase complexity of issues from   

year 1 to year 3
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The next 10 years

– Existing stockpiles of CW destroyed
– Inspections will move from monitoring CW 

destruction to policing industry
– Not making CW is an ethical decision
– Explain this to chemists
– Develop ethical teaching for chemists and 

other scientists


