
From poison to cure
Advances through warfare
Many of the chemical advances of the last 
100 years came about because of research 
during war, but did conflict between 
nations hinder scientific discovery as much 
as aid it?

November 2014 was in many ways a month of 
reflection, as it marked both 100 years since 
the start of the First World War, where almost 

40 million people were either killed, injured or 
disappeared, and 25 years since the fall of the Berlin 
Wall, a physical barrier that was imposed upon a city 
and nation, and a barrier that restricted information, 
collaboration and basic rights.

From poison to cure
First used on an industrial scale in 1913, the Haber–
Bosch process revolutionised the production of 
ammonia. Ammonia is used in fertiliser manufacture 
but also in the production of nitric acid, an important 
chemical in making munitions. Through the work 
carried out during wartime, this process became 
extremely efficient and is still used today to produce 
the ammonia we need for agricultural and other needs.

The terrible gas and chemical warfare in the First 
World War was a defining feature of the conflict, 
with mustard gas being one of the deadliest agents 
used. Autopsies carried out on soldiers who had died 
from mustard gas poisoning showed a reduced white-
blood-cell count. Funded by the US government, 
Yale University’s biology and chemistry department 
tested nitrogen mustard on types of lymphoma and 
leukaemia. Eventually, once declassified, the research 

was used to get chlormethine (bis(2-chloroethyl)
methylamine) to the market as an alkylating anticancer 
drug.
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Front-line radiotherapy
Nobel prizewinning chemist Marie Curie was at the 
front line during the First World War. Through her 
knowledge of X-ray examinations, she believed that 
having X-ray machines on the front line would help 
doctors to diagnose injuries and take the best course 
of action and treatment for the injured soldiers. She 
lobbied companies to turn cars into mobile X-ray vans 
and succeeded in getting 20 mobile units to the front 
line.
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The need for munitions in the First World War 
led to the improved efficiency of the Haber–
Bosch process
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Curie then turned her attention to a military 
radiotherapy service. She worked to collect radon from 
radium, and the radon gas was stored in platinum vials 
and used to treat patients, being placed on or in the 
affected area.

Behind the Iron Curtain
Following the end of the Second World War, the 
victorious Allies divided Berlin and Germany into 
sectors. Eventually, conflicting ideologies and political 
influences tore Germany into two separate states for 
four decades. The movement of people between East 
and West Germany was restricted, and families were 
split up. There were also restrictions on the availability 
of information, with the constant fear of being spied 
on by the secret police. Researchers were questioned 
about their research on a regular basis, and there was a 
constant air of intimidation.
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Marie Curie (left) with her daughter

A big problem during the Cold War was the lack of 
funds and access to information for researchers behind 
the Iron Curtain in places such as Poland. With some 
of the best academics and research being based in 
these countries, work was lost or buried. It was not 
until the wall fell that Eastern and Western academics 
were allowed to collaborate. What is now perhaps 
unthinkable in the developed world was the norm 
just 25 years ago. There is no doubt that war, and its 
impact on countless lives across the globe, is not worth 
the scientific advances that result from the targeted 
research.
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Questions
1 What is the equation of the Haber–Bosch 

process?
2 What is the chemical structure of ammonia? 

Explain this in relation to the lone pair of 
electrons.

3 How might ammonia be converted to nitric 
acid?

4 How is radon produced from radium? Why do 
you think platinum was used to hold this gas?

5 Draw the curly arrow mechanism for the 
production of chlormethine from H3CNH2  and 
C2H4O to methyldiethanolamine and then the 
addition of SOCl2.

Useful sites
Six chemistry stories from East Germany:  
www.tinyurl.com/qjkm8fo

Science after the Berlin Wall:  
www.tinyurl.com/pa5mej7
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