
Polyprotic Acids and Acid-Base Properties of Salts - Worksheet. 

Polyprotic Acids 

1.  Write out the stepwise Ka reactions for the diprotic acid H2SO3. 

2. Using the Ka values in Appendix C8  (Nelson) or Appendix B (MHR) and only the first 

dissociation step, calculate the pH of 0.10 M solutions of each of the following 

polyprotic acids: 

 

a. H3PO4    b.   H2CO3 

3. Calculate the pH of a 2.0 M H2SO4 solution. 

Acid-Base Properties of Salts 

4. Arrange the following 0.10 M solutions in order of most acidic to most basic. 

KOH,   KCl,   KCN,  NH4Cl,  HCl 

5. Given that the Ka value for acetic acid (ethanoic acid, C2H4O2) is 1.8 x 10-5 and the Ka 

value for hypochlorous acid, HClO, is 3.5 x 10-8, which is the stronger base, OCl- or 

C2H3O2
- ? 

 

6. Sodium azide (NaN3) is sometimes added to water to kill bacteria. Calculate the 

concentration of all species in a 0.010 M solution of NaN3.   The Ka value for hydrazoic 

acid (HN3) is 1.9 x 10-5.  (Hint: the azide ion is N3
-; also find Kb using the relationship 

among Ka, Kb and Kw).  

 

7. Calculate the pH of each of the following solutions: 

 

a. 0.10 M CH3NH3Cl  b.   0.050 M NaCN 

 

8. Calculate the pH of a 0.050 M Al(NO3)3 solution.  The Ka value for Al(H2O)6
3+ is 1.4 x 10-3. 

 

9. Are solutions of the following salts acidic, basic or neutral? For those that are not 

neutral, write balanced chemical equations for the reactions causing the solutions to be 

acidic or basic.  The relevant Ka and Kb values are found in Appendix C8 (Nelson) or B 

(MHR) 

 

a. NaNO3  b.   NaNO2 c.   NH4NO2 d.   KOCl e.   NH4OCl   



Answers: 

1.  H2SO3(aq) ⇌  HSO3
-(aq) + H+(aq)  Ka1 reaction 

 HSO3
-(aq)    SO3

2-(aq) + H+(aq)   Ka2 reaction 
2.  a. pH = 1.62  b. pH = 3.68 
3.  pH = -0.30 
4. HCl > NH4Cl > KCl > KCN > KOH 
5. OCl- 
6. [HN3] = [OH-] = 2.3 x 10-6 M, [Na] = 0.010 M, [N3

-] = 0.010 M, [H+] = 4.3 x 10-9 M. 
7. a. 5.82  b. 10.95 
8. pH = 3.08 
9. a. neutral  b. basic, NO2

- + H2O ⇌ HNO2 + OH- 
c. acidic.  Because the cation and anion can hydrolyze water, then compare Ka and Kb 
values.  The Ka value of NH4

+ is 5.8 x 10-10 and Kb value of NO2
- is 1.38 x 10-11. Because Ka 

> Kb ∴ the solution is acidic (NH4
+ is stronger acid than NO2

- is a base)   

d. basic, OCl- + H2O ⇌ HOCl + OH- 

e. basic. Because cation and anion can hydrolyze water. Then compare Ka and Kb values.  
The Ka value of NH4

+ is 5.8 x 10-10 and Kb value of OCl- is 3.44 x 10-7. Because Kb > Ka ∴ the 
solution is basic (OCl- is stronger base than NH4

+ is an acid)   

 


