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REACTION RATES

Chem cal reactions involve collisions between reacting particles.

There are FOUR ways of speeding up reactions.

1. Increase the concentration of the reactants

The nore 'bunched together' the reactants the nore often they wll
col |'i de.
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The reaction of Magnesium (M) with Hydrochloric acid (HO)
is faster if the concentration of the HJ is increased:

HC — HCl
San Mo
| KR SO \ Y,
Dilute acid Concentrated acid
Fewer collisions More col | i sions
Sl ower reaction Faster reaction

In everyday |ife, we know that charcoal in a barbecue burns much
faster when you fan it. This is because a higher concentration of
Oxygen in the air is then reacting with the charcoal.

2. Increase the surface area of reactants

The Magnesiumin the above reaction can only react with the HCO
nol ecul es on its surface.

(‘} | f we nake the Magnesiuminto a powder, the HO can get
' round each little grain in the powder, increasing the
nunber of collisions and therefore speeding up the
reaction.
4 Hg —+ HA
My
\ J
Magnesi um bl ock Powder ed Magnesi um
Fewer collisions More col lisions
Sl ower reaction Faster reaction

In everyday life, we know that potatoes will cook quicker if they are
cut into small pieces.
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3. Increase the temperature of the reaction migture

The hi gher the tenperature the faster and nore violent the
collisions. Bonds are nore likely to break and reactions are
therefore faster.

(‘} Magnesi um reacts faster with Hydrochloric acid when the
tenperature of the reaction mxture is increased:

—-T— Hd -T— Hd
My My
\ J \ J
Low tenperature H gh tenperature
Low energy collisions Hi gh energy collisions
Sl ower reaction Faster reaction

In everyday life, we know that foods are kept in fridges to sl ow down
t he deconposition process.

4. Use a catalyst

Catal ysts are substances whi ch speed up sone reactions.
They are not used up by the reactions and can be recovered and used
again once the reaction is over.

Exanmple 1
(?} Copper (Cu) speeds up the reaction between Magnesi um and
H Hydrochl ori c aci d:
—— HCl
My
\. J
Cat al yst not present Cat al yst present

Sl ower reaction Faster reaction
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Exanple 2

A PlatinuniRhodiumalloy is used in the catalytic converter to speed
up the reaction between the exhaust gases in a car e.qg.

Car bon + N trogen -> Car bon + N trogen
nmonoxi de nmonoxi de di oxi de

Enzynmes catal yse the chem cal reactions which take place in living
things - plants and aninmals. They find uses in the hone and in
i ndustry:

* Bi ol ogi cal washi ng powders contai n enzynes which speed up the
reaction of protein stains (blood, egg etc) with Water.

* In the brewing industry, plant enzymes are used to convert
Starch into al cohol



