
Do now:

The solubility of Ag2O in pure water is 0.00108 mol.L-1, calculate 
the solubility constant, Ks.

Ag2O(s)  2 Ag+
(aq) + O2-

(aq) Ks = [Ag+]2 [O2-]

[Ag+] = 2 x 0.00108 mol.L-1 = 0.00216 mol.L-1

[O2-] = 0.00108 mol.L-1

Ks = 0.002162 x 0.00108
= 5.04 x 10-9



Predicting precipitation
We can use Ks values to predict if a solution will form a precipitate 
or what concentration of an ion is needed to form a precipitate.

Ks is for saturated solutions in equilibrium, but the same expression 
can be used to calculate the ionic product (IP) of any solution.

Ks (AgCl) = [Ag+][Cl-] saturated solution
IP = [Ag+][Cl-] for any solution

If the IP is greater than Ks a precipitate will form.



Predicting precipitation
If solid sodium chloride is added to a 0.01 mol.L-1 solution of AgNO3

solution what is the minimum concentration of Cl- needed to give a 
precipitate of AgCl? Ks(AgCl) = 2 x 10-10.

AgCl(s)  Ag+
(aq) + Cl-(aq) Ks = [Ag+][Cl-]

What information do we have?

[Ag+] = 0.01 mol.L-1 [Cl-] = ? Ks = 2 x 10-10

If IP > Ks then precipitation will occur.

[Cl-] > Ks

[Ag+]
[Cl-] > 2 x 10-10

0.01
[Cl-] > 2 x 10-8 mol.L-1



Predicting precipitation

If solid copper sulfate is added to a 0.025 mol.L-1 solution of 
sodium carbonate solution what is the maximum amount of 
Cu2+ that can be added to the sodium carbonate solution so a 
precipitate of CuCO3 will not form? Ks(CuCO3) =7.8 x 10-9.
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Predicting precipitation
Will a precipitate form when 75 mL of 4.0 x 10-3 mol.L-1 NaCl
solution and 25 mL of 6.0 x 10-5 mol.L-1 AgNO3 solution are mixed? 
Ks(AgCl) = 1.8 x 10-10.

AgCl(s)  Ag+
(aq) + Cl-(aq) Ks = [Ag+][Cl-] = 1.8 x 10-10

What do we know? What should we calculate?

Calculate IP with [Ag+] and [Cl-]

Remember we have mixed two solutions together. Total volume is 
now 100 mL.
So: [Ag+] = 6.0 x 10-5 x (25/100) = 1.5 x 10-5 mol.L-1

[Cl-] = 4.0 x 10-3 x (75/100) = 3.0 x 10-3 mol.L-1

IP = 1.5 x 10-5 x 3.0 x 10-3 = 4.5 x 10-8

Is this bigger than Ks?
YES! Precipitate will form.



Predicting precipitation

10.0 mL of 0.001 mol.L-1 solution of CaCl2 was mixed with 10.0 mL of 
0.001 mol.L-1 solution of Na2SO4. Will a precipitate form of calcium 
sulfate form?
Ks(CaSO4) = 2 x 10-5.
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What do we know?

[Fe3+] = 1.05 x 10-4 mol.L-1 [OH-] = 1.00 x 10-7 mol.L-1

Fe(OH)3  Fe3+ + 3 OH- Ks = [Fe3+] [OH-]3

IP = 1.05 x 10-4 x (1.00 x 10-7)3

= 1.05 x 10-25
IP > Ks

so precipitation will occur
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