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1. The solubility of Mg3(PO4)2 in pure water is 8.6 x 10-6 M in pure water at 25oC. What is the value of the Ksp for this compound at 25oC?
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b. Would you expect the solubility of Mg3(PO4)2 to be greater than less than or the same in a 0.10 M Na3PO4  compared to pure water, Explain?
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2. Placed before you is a beaker containing 400.0 mL of 0.300 M MgCl2 and a weigh boat containing 12.3 g of NaOH. When you add the NaOH to the solution of MgCl2 a precipitate of Mg(OH)2 forms. What is the concentration of Mg2+ once equilibrium is established? You may assume that there is no change in volume upon adding the NaOH to the beaker. The Ksp for Mg(OH)2 is 1.8x10-11.

The precipitation reaction is Mg2+ + 2OH- (  Mg(OH)2. 

The moles of Mg2+ and OH- are mol Mg2+ (0.300 M) (0.4000 L) = 0.120 mol
12.3 g NaOH x 1 mol NaOH / 39.91 g NaOH0.308 mol OH-

Since 2 mol of OH- react with each mole of Mg2+, OH- is in excess and, if we let the reaction go to completion, there are 0.068 moles of OH- remaining, or a concentration of

0.308 mol OH- (total) – .240 mol OH- (used in making Mg(OH)2) = 0.068 moles of OH- remaining

[OH- ] 0.068 mol OH-0.170 M
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The problem is now seen as the solubility of Mg(OH)2 is a solution of 0.170 M OH-; thus

K sp = [Mg2+] [OH-] 2 = (x) (0.170 + 2x) 2 ≈ (x) (0.170)2 = 1.8 x1011
Solving gives x = 6.22x10-10. The assumption that 0.170 + 2x is approximately 0.170 clearly is reasonable. The equilibrium concentration of Mg2+, therefore, is 6.22 x 10-10 M.
3. A solution contains both Ag+(aq) and Pb2+(aq) ions. The Ag+(aq) ion concentration = 1.5 x 10-2M and the Pb2+(aq) ion concentration = 0.5 x 10-2M. If Cl-(aq) ion is added to the solution we can selectively precipitate the Ag+ and Pb2+ ions. The Ksp for AgCl = 1.8 x 10-10, and the Ksp for PbCl2 = 1.6 x 10-5. What concentration of Cl-(aq) is required to precipitate each ion? Which ion (i.e. which salt) will precipitate first?

Ksp for AgCl = 1.8 x 10-10 = [Ag+(aq)] * [Cl-(aq)]

Ksp for PbCl2 = 1.6 x 10-5 = [Pb2+(aq)] * [Cl-(aq)]2

[Cl-(aq)] = 1.8 x 10-10 / 1.5 x 10-2 = 1.2 x 10-8 M for precipitation of AgCl

[Cl-(aq)] = (1.6 x 10-5 / 0.5 x 10-2)0.5 = 5.66 x 10-2 M for precipitation of PbCl2


Thus, upon addition of 1.2 x 10-8M Cl-(aq) ion the Ag+(aq) ion will precipitate as the AgCl salt. Upon 
further addition of Cl-(aq) ion to a concentration of 5.66 x 10-2 M, the Pb2+ (aq) will precipitate as the 
PbCl2 salt. Thus, the Ag+ (aq) will precipitate first.


Note that the results indicate that if Cl-(aq) ion is added to a concentration greater than 1.2 x 10-
8M, but less than 5.66 x 10-2 M, we can selectively precipitate the Ag+ (aq) ion from this solution
