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CHAPTER 21

15 a The reversible symbol
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METTE I

shows that the reaction can
o both ways. The reactants can form products and
the products can react to form the reactants

Whit sold decomposes to form colourless gases.
‘Ammonium chloride, ammonia and hydrogen chioride
Right

Left

Lett

No change

No change

“Dynamic means that the reactions are st happening
and the rate of the forward reaction is equal o the
fate ofthe reverse reaction. ‘Equiibrium’ means that
the concentrations of the reactants and the products
romain constant.

The proportion of suifur tricxide wil increase. An
ncrease i pressure shits the positon of equilbrium
1 the right because this side has fewer moles of
moles of gas moleces.

The postion of squilbrium shis tothe right.

‘A decrease in tamperature favours the forward
exathermic reaction

Less carbon monoxide and hydrogen would be
produced. (A high pressure favours the reverse
reaction, as the ot hand side of the reaction has
fower number of moles of gas molecues)

A high temperatur favours the endothermic forward
eaction and shifs the positn of equilbrium to the
ight hand side of the reaction.
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& Using a cataystincreases the rate of the reaction,
as it provides an atemative patway fo the reaction
with lower activaion energy. More partices wil have.
energy greater than or equal 1 the activation energy s0
there wilbo more succasstul collsions per unit tme.
More products willbe made quickly and relatively low
femperature and pressure can be used in the presence
of a catayst. This saves energy and money. Adding a
Catalys has o effect on the postion of equilbrium,
as therato of the forward reacton and the rate of the
everse reaction are increased by an equal amourt.

5> & Ahigh pressure favours the eaction producing

fewermoles of gas, shfing the posiin of equilbrium
1o the right hand sice.

b Very high pressures are expensiv to produce for
two reasons: l the reacton vessels and pipework.
have to be built much more srongly, and t takes a
lot more energy o drive the compressars producing
the very high pressures. The extra ammonia produced
isn't worth the exra cost 50 a compromise of 200
atmospheres pressure i used.

o At low temperature. Lower temperature favours the
forward excthermic eaction,shiting the positon of
equilbriu to the right hand!sde to produce more

d Atlow temperatures the reaction is extremaly siow
even n the presence of a catalyst. 450°C is chosen
because it ives a compromise between the rato and
the yied of the reaction.









