CHEM1102 2013-N-6 November 2013

¢ What is the solubility of Cu(OH), in mol L™'? K, (Cu(OH),) is 1.6 x 10" at 25 °C.

The dissolution reaction and associated solubility product are:
Cu(OH)y(s) === Cu*’(aq) +20H (aq) Ky, = [Cu™ (aq)][OH (ag)]*
If x mol dissolve in one litre, [Cu2+(aq)] =x M and [OH (aq)] = 2x. Hence:
Kp=(x)(2x)=4x"=1.6 x 107"

x=34x10"M

Answer: 3.4 x 107 M

The overall formation constant for [Cu(NH;3)4]*" is 1.0 x 10"°. Write the equation for
the reaction of Cu”" ions with excess ammonia solution.

Cu’(aq) + 4NH3(aq) = [Cu(NH3)4]*'(aq)

Calculate the value of the equilibrium constant for the following reaction.

Cu(OH)y(s) + 4NHj(aq) <= [Cu(NH3)4]2+(aq) + 20H (aq)

This reaction can be considered to occur via (i) Cu(OH); dissolving followed by
(ii) the Cu**(aq) ions that form being complexed by ammonia.

For the formation of [Cu(NH3)4]*", the equilibrium constant is:

_ [Cu(NH3)4**]
" [CuZ*][NH3]4

=1.0x10"

For the reaction of Cu(OH),(s) with NH3(aq), the equilibrium constant is:

[Cu(NH3)4°*][OH™ (aq)]?
[NH3]4

To obtain K, K, is multiplied by Kg.p:
K= Ksp X Kitan

[ g [OH-aq x LCEOH2)a "] _ [Cu(NH3)4™"J[OH” (ag))”

fCcuz+][NH3]* [NH3]4

=(1.6 x10™") x (1.0 x 10®) =1.6 x 10°°

Answer: 1.6 x 1075

Marks
7
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Would you expect Cu(OH),(s) to dissolve in 1 M NH; solution? Briefly explain your
answer.

No. Equilibrium constant K is very small so the reaction lies heavily in favour of
reactants.




