Sheet #19:  Solubility of Ionic Compounds in Water

1).  Anhydrite is a calcium sulfate mineral that is deposited when seawater evaporates.  What is the solubility of calcium sulfate in mol/L if the Ksp value is 2.4 x 10-5?  What is the solubility in g/mL?

Step 1:  Start by setting up the reaction that pertains to this Ksp reaction:

Ksp = [Ca2+][SO42-]
Step 2:  Determine the algebraic relationship for dissolving one mole of the compound in water.  

1 mole CaSO4 (  1 mole Ca2+ & 1 mole SO42-
Step 3:  Now plug your algebraic expressions for [Ca2+] and [SO42-] into the Ksp expression.  Solve for x.


2.4 x 10-5 = x2


x = solubility = 0.0049 moles/L
Solubility of anhydrite in mol/L:  0.0049 moles/L
Use simple stoichiometry to convert mol/L  (  g/mL

(0.0049 moles/L)(136/14 grams/mole)(1 L/1000 mL) = 6.68 x 10-4 grams/mL
Solubility of anhydrite in g/mL:  6.68 x 10-4 grams/mL

2).  What is the concentration of Ag+ in a solution prepared by mixing 150.0 mL of 1.0 x 10-3 M AgNO3 with 200 mL of 5.00 M Na2S2O3?  Ag+ will form a complex with S2O32- characterized by the following equilibrium reactions.


Ag+  +  S2O32-  ⇋  Ag(S2O3)-


K1 = 7.4 x 108

Ag(S2O3)-  +  S2O32-  ⇋  Ag(S2O3)23- 
K2 = 3.9 x 104
This problem involves a complex.  Therefore, we should follow the three steps:

(A) Find the concentration of Ag+ and S2O32- in the new solution BEFORE a reaction occurs.

[Ag+] = 1.0 x 10-3; 1.5 x 10-4 moles
[S2O32-] = 5.00; 1.00 moles
(B)  Perform a stoichiometry reaction to generate the concentration of species in solution.

After stoichiometry, moles Ag+ = 0; moles S2O32- ~ 1.00; moles [Ag(S2O3)2]3- = 1.5 x 10-4- 
(C) On the back of the sheet, use K1 and K2 to solve for Ag+ concentration.

[Ag(S2O3)2]3- = 1.5 x 10-4 moles/0.350 L = 4.28 x 10-4
Using K2 = 3.9 x 104 = (4.28 x 10-4)/(x)(2.85)
x = [Ag(S2O3)]- = 3.85 x 10-9
Using K1 = 7.4 x 108 = (3.85 x 10-9)/(x)(2.85)
x = [Ag+] = 1.83 x 10-18
