Chemistry 1212 In-Class Acid-Base Equilibrium Problems

1.   Why does pH affect the solubility of CaF2 significantly, but not that of CaCl2?

2.  A buffer that contains 0.110 M HY and 0.220 MY¯ has a pH of 8.77.  What is the pH after 0.0010 mole Ba(OH)2 is added to 0.750 L of this solution? 

3. What is the [S-2] in a 0.10 M H2S in 0.001 M HCl solution?  K1(H2S) = 9 x 10-8 and K2(H2S) = 1 x 10-17
4. Seashells are mostly calcium carbonate, which reacts with H3O+ according to the equation:     CaCO3 (s) +  H3O+   (   Ca+2(aq) + HCO3¯(aq)  +  H2O(l)          If the extent of autoionization increases at higher pressure, will seashells dissolve more rapidly near the surface or at great depths?

5. Hydrogen peroxide, H2O2  (pKa = 11.75) is commonly used as a bleaching agent and an antiseptic.  The product sold in stores is 3% H2O2 by mass and contains 0.001% phosphoric acid (Ka1 = 7.2 x 10-3;  Ka2 = 6.3 x 10-8 and Ka3 = 4.2 x 10-13, but these latter two should not be needed in this problem) by mass to stabilize the solution.  Assuming a density of 1.0 g/ml, which contributes more H3O+ to this commercial solution:  the H2O2 or the H3PO4? 

6. Sodium phosphate has industrial uses ranging from clarifying crude sugar to manufacturing paper.  It is sold commercially as TSP and is used in solution to remove boiler scale and to wash painted brick and concrete.  The label usually has a warning that TSP is harmful to the skin & eyes.  What is the pH of a solution containing 33 grams of Na3PO4 per liter?  (See problem #5 for data)

7. A 0.250 mole sample of HX is dissolved in enough H2O to form 655 ml of solution.  If the pH of the solution is 3.44, what is the Ka of HX?

8. We plan to titrate 0.10 M CH3NH2  (Kb = 4.4 x 10-4) with 0.10 M HCl.  How would you select an appropriate indicator for this titration?

9. Consider the titration of 20.00 ml of 0.1000 M butanoic acid, CH3CH2CH2COOH, 

 Ka = 1.54 x 10-5, with 0.1000 M NaOH solution.  What is the pH half-way to the equivalence point of this titration? 

10.  A 0.735 M solution of a weak acid is 12.5% dissociated.  Calculate Ka of this acid.

11.   A 50.0 ml solution of 0.50 M Fe(NO3)3 is mixed with 125 ml of 0.25 M Cu(NO3)2.   Ksp(Fe(OH)3) = 1.6 x 10-39     Ksp(Cu(OH)2) = 2.2 x 10-20
a) If aqueous NaOH is added to the solution, which ion precipitates first?

b) What is the [First ion to Precipitate] when the second ion just begins to precipitate?

12.   Calculate the molar solubility of Hg2C2O4 in 0.13 M Hg2(NO3)2.   

Ksp(Hg2C2O4) is 1.75 x 10-13
13.   The color of the acid-base indicator ethyl orange turns from red to yellow over the pH range 3.4 to 4.8.  Estimate the Ka of ethyl orange.

14.   Manganese (II) sulfide is one of the compounds found in the nodules on the ocean floor that may eventually be a primary source of many transition metals.  The solubility of MnS is 4.7 x 10-4 g/100 ml solution.  Estimate the Ksp of MnS.

