C. Y. Yeung (AL Chemistry)

F7 Revision Exercise (Chemical Equilibria)
~ Suggested Solution ~

1.
(a)
(1)
The slope of curve AB is greater than that of curve AD, thus the initial rate at 4000C is greater than that at 2000C.



(2)
The system has reached equilibrium in which the rate of CH3OH formation equals the rate of CH3OH decomposition.



(3)
Exothermic. Because the yield is lower at high temperature.


(b)
The yield of CH3OH would increase, because the introduction of CO would increase the concentration of CO, and the equilibrium position would shift to the right, so that more products would be formed.


(c)


2.
(a)
As it is an exothermic reaction, increasing temperature shifts the equilibrium position 
to the left for both system X and Y.


(b)
As the no. of mole of product is lesser than that of reactants, the equilibrium position  
will shift to the left when the pressure decreases.


(c)
The rate of reaction will increase in both system X and Y.



However, the percentage increase in the reaction rate of system X will be larger.


(d)
Different catalyst would change the mechanism of reaction, and different 
intermediates / transition states would be formed, so that the order of reaction would 
also be affected.

3.
(a)
The reaction rate will increase due to the increased collision frequency.



Since the no. of mole of gaseous product is smaller than that of reactants, more 
SO3(g) will be formed as pressure increases.


(b)
The forward reaction is exothermic, lower temperature favours higher yield, but the 
reaction rate is slow.  In contrast, higher temperature gives a lower yield, but the 
reaction rate is fast. 4500C represents the compromise and optimal condition.


(c)
It is used as a heterogeneous catalyst.



It provides a larger surface area for the reaction to take place.

4.
(a)



CH3COOH    +    CH3CH2OH   (  CH3COOCH2CH3 + H2O



at start
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(b)
no. of mole of 0.6g CH3COOH = 
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= 0.01 mol



Therefore






CH3COOH    +    CH3CH2OH   (  CH3COOCH2CH3  +  H2O



at start
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   x = 0.0159 mol



(  mass of CH3CH2OH added = 0.0159 (46) = 0.733g


(c)
No.



Catalyst can only affect the reaction rate, but gives no change on the equilibrium 
position. Kc is only affected by temperature.
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