Osukuuni Practice Questions
CHEM 3811

Equilibrium Calculations
1. Write a charge balance for an aqueous solution containing Ca2+, HCO3-, Ca(HCO3)+, Ca(OH)+, K+, OH-, ClO4-
Aqueous solution implies H+ and OH- may also be contributed by water

2[Ca2+] + [Ca(HCO3)+] + [Ca(OH)+] + [K+] + [H+] = [HCO3-] + [OH-] + [ClO4-]
2. Write charge balance for an aqueous solution of arsenic acid 
H+, OH-, H3AsO4, H2AsO4-, HAsO42-, AsO43-
[H+] = [OH-] + [H2AsO4-] + 2[HAsO42-] + 3[AsO43-]

3. Write two mass balance equations for an aqueous solution of 0.0250 M potassium acetate (KC2H3O2) 

0.0250 = K+
0.0250 = [C2H3O2H] + [C2H3O2-]
4. Write the mass balance for a solution of Fe2(SO4)3 if the species are Fe3+, Fe(OH)2+, Fe(OH)2+, FeSO4+, SO42-, HSO4-.
3{[ Fe3+] + [Fe(OH)2+] + [Fe(OH)2+] + [FeSO4+]} = 2{[ FeSO4+] + [SO42-] + [HSO4-]}
5. Write mass balance for an aqueous solution of Ca3(PO4)2 if the species are Ca2+, PO43-, HPO42-, H2PO4-, and H3PO4
2[ Ca2+] = 3{[ PO43-] + [HPO42-] + [H2PO4-] + [H3PO4]}
6. Choose any concentration of any electrolyte and prove the following:

(a) For 1:1 electrolytes, ionic strength = molarity
(b) For 2:1 electrolytes, ionic strength = 3 x molarity 
(c) For 3:1 electrolytes, ionic strength = 6 x molarity
Refer notes

7. Calculate the ionic strength of the following, assuming complete dissociation of salts

(a) 0.32 M Ca(NO3)2

(b) 0.45 mM AlCl3

(c) 0.24 M Na2SO4
a) µ = 0.96 M 


b) µ = 2.7 M


c) µ = 0.72 M

8. Find the activity coefficient of H+ in a solution containing 0.010 M HCl and 0.040 M KClO4. Determine the pH of the solution.
Ionic strength contributed by 0.010 M HCl = 0.010 M
Ionic strength contributed by 0.040 M KClO4 = 0.040 M

Total µ = 0.010 M + 0.040 M = 0.050 M

Use Debye-Huckel equation, z = +1, α = 900

Activity coefficient of H+ (γH+) = 0.85

pH = - log (activity H+) = - log([H+] γH+) = -log(0.010 x 0.85) = 2.07
9. Using activities, calculate the pH and concentration of H+ in pure water containing 0.0050 M KI at 25 oC. 

Ionic strength = 0.0050 M 

Kw = [H+] γH+[OH-] γOH-
1.0 x 10-14 = (x)(0.933)(x)(0.926)
x = [H+] = 1.1 x 10-7
pH = 6.99

