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1.  The solubility of iron (II) hydroxide, Fe(OH)2, is 1.43 x 10-3 grams/liter at 25oC.

(a) Write a balanced equation for the solubility equilibrium.

(b) Write the expression for Ksp and calculate its value.

(c) Calculate the pH of the saturated solution of Fe(OH)2 at 25oC.

(d) A 60.0 mL sample of 3.00 x 10-3 M FeSO4 solution is added to 60.0 mL of 4.00 x 10-6 M NaOH solution.  Does a precipitate of Fe(OH)2 form? 

2.  Solve the following problems related to the solubility equilibria of some metal hydroxides in aqueous solutions.

(a) The solubility of Cu(OH)2 is 1.72 x 10-6 grams per 100 mL of solution at 25oC.

(i) Write the balanced chemical equation for the dissociation of Cu(OH)2(s) in aqueous solution.


(ii) Calculate the solubility (in moles per liter) of Cu(OH)2 at 25 oC.


(iii) Calculate the Ksp for Cu(OH)2 at 25oC.

(b) The value of Ksp for Zn(OH)2 is 7.7 x 10-17 at 25oC.

(i) Calculate the solubility (in moles per liter) of Zn(OH)2 at 25oC in a solution with a pH of 9.35.


(ii) At 25oC, 40.0 mL of 0.100 M Zn(NO3)2 is mixed with 40.0 mL of 0.2500 M NaOH.

Calculate the molar concentration of Zn2+(aq) in the resulting solution once equilibrium has been established.

3.  At 25oC the Ksp for strontium sulfate, SrSO4, is 7.6 x 10-7 and the Ksp for strontium fluoride, SrF2, is 7.9 x 10-10.

(a) What is the molar solubility of SrSO4 in water at 25oC?

(b)  What is the molar solubility of SrF2 in water at 25oC?

(c) An aqueous solution of Sr(NO3)2 is added slowly to 1.0 L of a well stirred solution containing 0.020 mole F- and 0.100 mole SO42- at 25oC.  Which salt precipitates first?  What is the concentration of strontium ion, Sr2+, in the solution when the first precipitate begins to form?

(d) As more Sr(NO3)2 is added to the mixture in (c) a second precipitate begins to form.  At that stage, what percent of the anion of the first precipitate remains in solution?

4.  In a saturated solution of MgF2 at 18oC, the concentration of Mg2+ is 1.21 x 10-3 M.  The equilibrium is represented by the equation below.





MgF2(s)   ↔   Mg2+(aq)     +     2F-(aq)
(a) Write the expression for the Ksp and calculate its value at 18oC.

(b) Calculate the equilibrium concentration of Mg2+ in 1.000 L of saturated MgF2 solution at 18oC to which 0.110 mole of solid KF has been added.  The KF dissolves completely.

(c) Predict whether a precipitate of MgF2 will form when 90.0 mL of a 3.00 x 10-3 M Mg(NO3)2 solution is mixed with 180.0 mL of a 2.00 x 10-3 M NaF solution at 18oC. 

(d) At 27oC the concentration of Mg2+ in a saturated solution of MgF2 is 1.17 x 10-3 M.  Is the dissolving of MgF2 in water endothermic or exothermic process?  Explain.

