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A buffered solution* is (1) a solution that contains roughly equal amounts of a weak acid and 
its conjugate base, and these enable the buffered solution to (2) resist a change in its pH by 
reacting respectively with hydroxide ions (OH-) and protons (H+) to produce water. The most 
important human example of a buffered solution is blood. In blood, the conjugate bases of the 
buffering system neutralize acids produced in biological reactions, while the conjugate acids of the 
buffering system neutralize bases produced in biologial reactions. These buffering reactions convert 
strong acids and bases to water and in this manner enable the blood to maintain the nearly constant 
pH range that is necessary for cell survival. (p. 716, Zumdahl).  
To prepare a buffered solution one needs to mix reagents in such a way that at the end of the 
process there are non negligible amounts of both a conjugate weak acid and its conjugate weak 
base present. There are three ways to do this:  
1. Dissolve appropriate amounts of a weak acid and its salt (i.e. its conjugate base in salt form) or a 
weak base and its salt (i.e. its conjugate acid in salt form.) in water.  
2. Mix a weak acid with a strong base and dilute. Convert an appropriate amount of the weak acid to 
its weak base form by titrating with an aqeous solution of strong base, such as 0.1 M NaOH.  
3. Mix a weak base with a strong acid and dilute. Convert an appropriate amount of the weak base to 
its weak acid form by titrating with an aqeous solution of strong acid, such as 0.1 M HCl.  
 

1 Generally when one goes looking for a conjugate weak acid and a conjugate weak base on the 
chemistry stockroom shelf, one of the two conjugates will be found in its salt form; that is, 
combined with a metal ion or an organic anion of equal and opposite charge. Such compounds in 
which two ions are combined to yield molecules with charge is 0 are called salts. Since all 
chemicals are stored as neutral chemicals, one of the conjugates must be stored as a salt. Thus 
Zumdahl and Zumdahl correctly say that a buffer consists either of a weak acid and its salt (i.e. 
its conjugate base in salt form) or a weak base and its salt (i.e. its conjugate acid in salt form). 

PreLab:  Design a recipe for preparing 250mL of buffer at the target pH you have selected by 
dissolving appropriate amounts of benzoic acid (conjugate acid) and sodium benzoate (conjugate 
base) into de-ionized water. In general a conjugate acid base pair is only able to form useful 
buffers within pH a pH range of ±0.5 pH units of the pKa of the conjugate acid. Since the pKa of 
Benzoic acid is 4.202, Benzoic acid will only form reliable buffers within the pH range of ~ 3.7-
4.7.  

1. Select a target pH for your buffer that is between 3.7 and 4.7. The benzoic acid may not 
dissolve very readily, so keep its concentration below 0.005 M. Draw up a detailed recipe 
for preparing 250 mL of this buffer. A summary of the method for doing this is attached to 
the end of this lab as an appendix. You will begin your lab by preparing this buffer.  

2. Memorize the definition of a buffered solution.  

 

 


