A new angle on collision theory

Read the full article at; rsc.li/f2PglARD

A team led by John Polanyi at the
University of Toronto has been
investigating collision theory by firing
molecules at other molecules to see
exactly what happens when they collide to
form a new bond.
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Tetrafluoroethylene. Benjah-bmm27.
This work is in the public domain

First, the team split a molecule to make a CF, radical. A radical is a particle with
an unpaired electron. They then fired this into a stationary CF, radical to make
C,F,. By changing the position of the stationary radical, they could change the
angle of collision.

In a head-on collision, C,F, is formed when
the radicals collide. In an offset collision, the
radicals bounce off each other first, then react

slightly later.
| ROY,
{ @ AL SOCETY By f|r|_ng oxygen at blomolequles, .the
technique could be used to investigate the
causes of ageing.
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A team led by John Polanyi at the University of Toronto has been
investigating collision theory by firing molecules at other
molecules to see exactly what happens when they collide to
form a new bond.

Tetrafluoroethylene.

Benjah-bmm27. This work
is in the public domain

First, the team split a molecule to make a CF, radical. A radical is a particle with
an unpaired electron. They then fired this into a stationary CF, radical to make
C,F,. By changing the position of the stationary radical, they could change the
angle of collision.

In a head-on collision, C,F, is formed when the radicals collide. In an offset
collision, the radicals bounce off each other first, then react slightly later. By firing
oxygen at biomolecules, the technique could be used to investigate the causes of
ageing.

1. In 1986, John Polanyi won a Nobel prize in
chemistry. What are three advantages and
three disadvantages of giving people prizes

. for scientific achievement?

" St 2. Do you think it is important to investigate the

| causes of ageing? Why?
3. What other factors could affect whether a
bond is formed?
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1 Advantages: to recognise great achievements; to encourage other people to do excellent work; to promote their work to the public. Disadvantages: many people contribute to a scientific achievement and some might be left out; the judging committee are probably worse at judging the science than academia or industry; prizes usually go to white men, this doesn’t sound fair
2 Look for a well-justified answer. Eg it is important because: everyone ages so it affects everyone; a lot of people would pay money to reduce the effects of ageing; perhaps illness/disease is connected to ageing, so the research could make us healthier. It is unimportant because: ageing is different to illness/disease, so we’re still going to get ill; research should focus on diseases that affect younger people instead
3 This gets students thinking about the basics of collision theory, for example speed and temperature. A higher level answer would talk about how many unpaired electrons there are, what particles are colliding (energetics) and the surface they are sitting on (catalysis)
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