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 pH and pOH  

pH scale is a commonly used scale to measure the acidity or the basicity of a 

substance. The possible values on the pH scale range from 0 to 14.  Acidic 

substances have pH values ranging from 1 to 7 (1 being the most acidic point 

on the pH scale) and alkaline or basic substances have pH values ranging from 

7 to 14. A perfectly neutral substance would have a pH of exactly 7. 

pH which is an abbreviation of ‘potential for hydrogen’ or ‘power of 

hydrogen’ of a substance can be expressed as the negative logarithm (with 

base 10) of the hydrogen ion concentration in that substance. Similarly, the 

pOH of a substance is the negative logarithm of the hydroxide ion 

concentration in the substance. These quantities can be expressed via the 

following formulae: 

   -  pH = -log[H
+
] 

   -  pOH = -log[OH
–
]  
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 Relation between p[H
+
] and p[OH

-
] : 

 

 
 

Acid solutions usually have protons and basic solutions have hydroxide ions. 

Concentrations of the ions are low (negative power of ten). pH scale is a 

convenient way of expressing these low concentrations in simple numbers 

between 1 and 14.    

 pH is the negative logarithm to the base ten of hydrogen ion concentration in 

moles per liter.  

 pH = -log[H
+
] 

 p(OH) is the negative logarithm to the base ten of hydroxide ion 

concentration in moles per liter.   

pOH = -log[OH
–
]  

In aqueous solutions,  pH + p(OH) = 14.  

pH scale is based on neutral water, where [H+] = [OH–] = 10-7 
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For a neutral solution pH  = – log [H+] = – log [10-7] = +7 

Finding p[OH] = - log[OH
-
]    ,      pH = 14 – pOH  

Finding [OH] in bases :        

pH = [H
+
] [OH

-
]  

1x 10
-14

 = [H
+
] [OH

-
]  

 

Example 1 \\ A solution of acetic acid ( CH3O2H) has an H
+
 

concentration of 5x10
-5

 M. what is the pH of the solution?  

Sol. : 

pH = -log[H
+
] 

pH = -log[5x10
-5

]  
   = 4.3  , it is relatively weak acid . 

 
Example 2 \\ find the pH of a 0.012 M sodium hydroxide (NaOH) 

solution.   

Sol. :  

pOH = -log[OH
–
]  

         = -log [0.012] = 1.92  

pH + p(OH) = 14 

pH  = 14 – 1.92 = 12.08 , the solution has pH of 12.08 and is a strong base.  
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