Equilibrium Constants 2.5

1. Ethanol reacts with ethanoic acid as follows:
CH3COOH(1) + C2H50H(1) ﬁ CH;3COOC,HH5(1) + H>O(1)

1 mole of ethanoic acid was mixed with two moles of ethanol. At equilibrium, 0-858 moles
of ethyl ethanoate were present.
Calculate the value of the equilibrium constant, K...

2. In the data booklet, the solubility of barium sulphate, shown by the equation
BaSOy(s) + water _— Ba2+(aq) + SO42_(aq)

is given as less than | g =L Tn a more advanced text book, it is noticed that an equilibrium
constant known as the solubility product Ksp, can be written to represent the dissolving
process.  Ksp is equal to the product of the concentrations of the ions in the solution:

Ksp = [Ba2*] x [ SO427]

At 298K, Ksp for barium sulphate is equal to | x 1010 mol2 172,

For a saturated solution of barium sulphate at 298K, calculate

(a) The concentration of barium ions dissolved in the solution.
(b) The mass of barium sulphate dissolved in [ litre of solution.

3.  Consider the equilibrium:
2HI(g) T__A Ho(g) + Ih(g) AHO = -52kJ

When | mole of hydrogen iodide is put into a | litre container at 713K, 0-78 mole of
hydrogen iodide will remain in the equilibrium mixture.

(a) Write an expression for the equilibrium constant, K.
(b) Calculate the value of the equilibrium constant at 713K.
(c) What would be the effect on the equilibrium constant of
(1) increasing the temperature.
(i1) increasing the pressure.
(iii) adding more hydrogen iodide.
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Extra equilibrium 2.6

1.  For the following reversible reactions, write an expression for Kc or, where appropriate,
Kp.

(a) COx(g) + NO(g <—— CO@ + NOx@g)

(b) CO(g  + 2Hy(e <——  CH30H(g)

() CH3COOH(l) + CsH||OH() = CH3COOCsH| (1) + Hp0

2.  Dinitrogen tetraoxide decomposes endothermically on heating as follows :

NyOy(g) —— 2NOy(®)
(a) Write an expression for the equilibrium constant, Kp of this reaction.
(b) In what way, if any, would Kp vary if :

(1) the temperature was increased

(i1) the total pressure was increased
(ii1) more dinitrogen tetraoxide was added

3.  Ata certain temperature and a total pressure of 105 Pa, iodine vapour contains 40% by
volume of I atoms :

Lg —— 2
Calculate Kp for the equilibrium.
4.  Consider the following reaction:
Hy(g) +1n(g) N 2HI(g) AH=-10kJ

. NI —_ .
At a certain temperature, analysis of an equilibrium mixture of the gases
yielded the following results:

Hy = 25X10%Pa
I, = 16X10%Pa
HI = 40X10%Pa

(a) Write an expression for the equilibrium constant in terms of partial pressures.

(b) Calculate the equilibrium constant for the reaction.

(c) What effect, if any, will decreasing the temperature have on the value of Kp?
Explain your answer.

(d) What effect, if any, will increasing the pressure have on the value of Kp?
Explain your answer.
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