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Strong Acids 
  Strong Bases 

  

perchloric acid ( HClO 
4 )   lithium hydroxide ( LiOH ) 

  

hydrochloric acid ( HCl ) 
  sodium hydroxide ( NaOH ) 

  

hydrobromic acid ( HBr ) 
  potassium hydroxide ( KOH ) 

  

hydroiodic acid ( Hl ) 
  calcium hydroxide ( Ca ( OH ) 

2 )   

nitric acid ( HNO 
3 )   strontium hydroxide ( Sr ( OH ) 

2 )   

sulfuric acid ( H 
2 SO 

4 )   barium hydroxide ( Ba ( OH ) 
2 )   
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Buffer Solution Definition  

A buffer solution is a solution that resists changes in pH 

when small amounts of an acid or a base are added. It is 

usually composed of a weak acid and its conjugate base or 

a weak base and its conjugate acid.  

How Buffer Solutions Work  

Buffer solutions work by neutralizing added acids or 

bases. When an acid (H⁺) is added, the conjugate base 

reacts with it, and when a base (OH⁻) is added, the weak 

acid reacts with it, maintaining a stable pH.  
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Key Equations  

The pH of a buffer solution can be calculated using the 

Henderson-Hasselbalch equation:  

For acidic buffer:  

pH = pKa + log ([A⁻] / [HA]) For 

basic buffer:  

pOH = pKb + log ([B⁺] / [BOH])  

Solved Examples Example 1: Calculating the pH of an Acidic 

Buffer  

A buffer solution is prepared by mixing 0.2 M acetic acid 

(CH₃COOH) and 0.1 M sodium acetate (CH₃COONa). 

The pKa of acetic acid is 4.76. Calculate the pH of the 

buffer solution.  

Solution:  

Using the Henderson-Hasselbalch equation:  

pH = 4.76 + log (0.1 / 0.2) 

pH = 4.76 + log (0.5) pH 

= 4.76 - 0.30 pH = 4.46  
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Example 2: Effect of Adding Acid to a Buffer  

Consider the same buffer solution from Example 1. If 0.01 

moles of HCl are added to 1 liter of the buffer, what will 

be the new pH? Assume no volume change.  

Solution:  

HCl dissociates completely, increasing H⁺ concentration. 

The reaction:  

CH₃COO⁻ + H⁺ → CH₃COOH  

New concentrations:  

CH₃COOH = 0.2 + 0.01 = 0.21 M 

CH₃COO⁻ = 0.1 - 0.01 = 0.09 M 

Using the equation again: pH = 

4.76 + log (0.09 / 0.21) pH = 4.76 

+ log (0.4286) pH = 4.76 - 0.37  

pH ≈ 4.39 (slight decrease in pH)  

  


