[image: ]
[image: ]
[image: ]
[image: ]
Study Questions on next page
[image: ]
[bookmark: _GoBack]Cont’d below
[image: ]
[image: ]
image4.png
Questions

4 Propyl ethanoate is made by the reaction of ethanoic would this have on
acid with propanol. a) the speed of reaching equilibrium

CH,C00H + C,H,0H == CH,CO0C,H, + H,0 b) the yield of ester?

The reaction is catalysed by H* jons. If more H* Suggest why the laboratory preparation of esters
ions were added to the reaction mixture, what effect makes use of concentrated sulfuric acid.
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Study Questions

In questions 1-4 choose the correct word from the
following list to complete the sentence.

constant decreases endothermic ~equal
exothermic

1 When a reversible reaction has reached equilibrium,
the concentrations of reactants and products are

Increasing the concentration of a product causes the
equilibrium to move to the

In the Haber Process, high pressure favours the
production of ammonia since the number of moles
of gas going from reactants to
product.

Raising the temperature shifts the equilibrium
position in the direction of the
reaction.

CL(g) + H,0() = Cl(aq) + ClO~(aq) + 2H*(aq)

Which of the following substances is least likely to
alter the position of equilibrium when added to an
aqueous solution of chlorine?

A NaOH(ag) B NaBr(s) C HCl(ag) D KCl(s)
HCOOH + CH,0H == HCOOCH, + H,0

The use of a catalyst in the reaction shown above

will

A increase the equilibrium concentration of the
ester
decrease the time taken to reach equilibrium
increase the activation energy

decrease the equilibrium concentration of
methanol.
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7 The following equation shows one of the reactions
involved in obtaining the reactants for the Haber
Process from natural gas and air.

€0(g) + H,0(g) == CO,(g) + H,(g)
“The forward reaction is exothermic. The equilibrium
an be moved to the right by
A increasing the pressure
B decreasing the pressure
€ increasing the temperature
D decreasing the temperature.

8 S0,(q) + %0,(g) = S04(g) Ay
“The ideal conditions for producing a high yield of
sulfur trioxide are
A high pressure and low temperature

94KImol-

B low pressure and high temperature
€ high pressure and high temperature
D low pressure and low temperature.
9* Ammonia is manufactured in industry by the reaction
of nitrogen with hycrogen.
N,(g) + 3H,(g) = 2NH,(g)

Typical conditions for an ammona plant are:

250 atmospheres
380-450°C
Tron containing promoters to stop

catalyst poisoning

15% by volume of ammonia

By = ~92KImol

Table 14.4

2) Explain what would be expected to happen to the
percentage conversion if the temperature of the
ammonia plant was decreased.

b) High pressure favours conversion to ammonia.
Suggest why pressures higher than 250 atmospheres
are not used.

10* Synthesis gas, 2 mixture of hydrogen and carbon
‘monoxide, is prepared as shown below. Nickel is
known to catalyse the reaction.

CHy(g) + H,0(g) = 3H,(g) + CO(g)
2) An increase in temperature increases the yield
of synthesis gas. What information does this

give about the enthalpy change in the forward
reaction?

b) Explain how a change in pressure will affect the

composition of the equilibrium mixture.

<) State how the rate of formation of synthesis gas
wil be affected by the use of the catalyst.

d) State how the composition of the equilibrium
mixture will be affected by the use of the
catalyst.

11 When bismuth(I11) chloride is dissolved in water,
an equilibrium is set up as shown in the following
equation:

BiCl(ag) + H0() = BIOCI(s) + 2HCl(aq)

a) What effect, if any, will there be on the position
of equilibrium on adding
i) potassium hydroxide
). nitric acid

potassium nitrate?

b) Which of the reagents named in a), if added
in sufficient quantity, would dissolve the
precipitate?

12* Ammonia is now one of the world’s most important
chemicals, about two million tonnes being produced
each year in the UK alone. It is manufactured by
the direct combination of nitrogen and hydrogen by
the Haber Process.

Ny(g) + 3H,(g) = 2NH,(g)

The graph shows how the percentage of ammona in
the gas mixture at equilibrium varies with pressure
at different temperatures.
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) What does the term ‘at equilibrium’ mean?

b) Use the graph and the chemical equation to
explain the conclusion that the reaction is
exothermic.

<) ) Typical conditions for the Haber Process are
approximately 400 °C and 200kPa pressure.

Use the graph to estimate the percentage of

ammonia which could be obtained if the mixture
was left until equilibrium was reached at this
temperature and pressure.

In practice, the percentage of ammonia

in the gas mixture never rises above 15%.
Although the yield is low, the process is stil
profitable. Give one reason for this fact.
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Questions

1 When chlorine is dissolved in water the following

equilibrium is set up:
Cl, + H,0 == 2H* + Cl0- + C&

The hypochlorite ion, ClO", is responsible for the
bleaching action of the solution. What effect
would each of the following have on the bleaching
action?
a) Adding dilute nitric acid.
b) Adding sodium chloride crystals.

c) Adding potassium hydroxide solution.

(Tip: Consider the effect of the ions in each
solution.)
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Questions
2 The Contact Process to make sulfuric acid involves
the following reaction:
250,(g) + 0,(g) = 250,(q) AH = -197kJ

What would be the effect of raising the reaction
temperature on

a) rate of reaction
b) yield of SO,?
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Questions

3 Reaction 1: H,(g) + I,(g) = 2HI(g)

Reaction 2: 2C0(g) + 0,(g) = 2C0,(q)

Reaction 3: CH,0H(g) = CO(g) + 2H,(g)

In which of the above reactions will an increase of
pressure

a) shift the position of equilibrium to the right?
b) have no effect on the equilibrium position?





