
Buffers Worksheet 

1. A certain buffer is made by dissolving NaHCO3 and Na2CO3 in some water.   Write equations 

to show how this buffer neutralizes added H+ and OH-. 

 

2. Calculate the pH of each of the following solutions 

 

a. 0.100 M propanoic acid (HC3H5O2, Ka = 1.3 x 10-5) 

b. 0.100 M sodium propanoate (NaC3H5O2) 

c. Pure H2O 

d. a mixture containing 0.100 M HC3H5O2 and 0.100 M NaC3H5O2. 

 

3. Calculate the pH of each of the following solutions 

 

a. 0.100 M HONH2 (Kb = 1.1 x 10-8) 

b. 0.100 M HONH3Cl 

c. Pure H2O 

d. a mixture containing 0.100 M HONH2 and 0.100 M HONH3Cl. 

 

4. Calculate the pH of each of the following buffered solutions. 

 

a. 0.10 M acetic acid/0.25 M sodium acetate 

b. 0.25 M acetic acid/0.10 M sodium acetate 

c. 0.25 M acetic acid/0.25 M sodium acetate 

d. 0.50 M C2H5NH2/0.25 M C2H5NH3Cl 

e. 0.25 M acetic acid/0.10 M sodium acetate 

 

5. Calculate the pH after 0.010 mol gaseous HCl is added to 250.0 mL of each of the following 

buffered solutions: 

 

a. 0.050 M NH3/0.15 M NH4Cl 

b. 0.50 M NH3/1.50 M NH4Cl 

c. Do the two original buffered solutions differ in their pH or their capacity? (Hint: a 

buffered solution with largest concentration of weak acid/base and its conjugate 

base/acid has the greatest buffer capacity 



Answers: 

1. When a strong acid or a strong base is added to a bicarbonate/carbonate mixture, the 

strong acid/base is neutralized.  The reaction goes to completion, resulting in the strong 

acid/base being replaced with a weak acid/base, which results in a new buffer solution. 

 

H+(aq) + CO2
2-(aq)  HCO3

-(aq) ;    OH-(aq) + HCO3-(aq)  CO3
2-(aq) + H2O(l) 

 

2. a. This is a weak acid problem. pH = 2.96 

b. This is a weak base problem (Na+ has no acidic/basic properties) pH = 8.94 

c. pH = 7.0 

d. This solution contains a weak acid and its conjugate base.  This is a buffer problem. 

     pH = 4.89 

 

3. a. This is a weak base problem.  pH = 9.52 

b. This is a weak base problem (Cl- has no acidic/basic properties. pH = 3.52 

c. pH = 7.0 

d. This is a buffer problem.  Use equilibrium method or alternatively Henderson-Hasselbalch 

equation.  pH = 6.04 

 

4. a. pH = 5.14 

b. pH = 4.34 

c. pH = 4.74  (pH – pKa, since [acid]=[base]) 

d. pH = 11.04 

e. pH = 10.74 

5.   a. pH = 7.97 

 b. pH = 8.73 

 c. The two buffers differ in their capacity (ability to absorb H+ or OH-; both buffers had an 

initial pH of 8.77).  Solution b has the greatest buffer capacity b/c it has the largest 

concentration of weak acid/base and conjugate base/acid.   Buffers with greater buffer 

capacities will absorb more H+ or OH- added. 


