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Acid base Indicators  
 

 

 

 

Theory of indicators  



 

 

 

 

 

 

 

NEUTRALISATION INDICATORS (Acid base indicator) 
 

A  large  number  of  substances,  called  neutralisation  

or  acid- 
base  indicators,  change colour  according to the 
hydrogen-ion  
concentration of the solution.  

 
 

Acid base indicators are sensitive to pH change. For most acid  

base titrations, it is possible to select indicators which exhibit  
colour  change  at  pH  close  to  the  equivalence  
point.  We  will  
discuss here about only two indicators – phenolphthalein and  
methyl orange.  



 

Phenolpthalein  
Phenolpthalein  is  a  weak  acid,  therefore  it  does  not  dissociate  in  the  
acidic  
medium and remains in the unionised form, which is colourless.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

colour  changes  are  believed  to  be  due  to  structural  changes,  



including  the  

production of quinonoid and resonance forms  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

In the acidic medium, equilibrium lies to the left.   
 
 

In  the  alkaline  medium,  the  ionisation  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

of  
phenolphthalein  increases  considerably  due  to  the  
constant  removal  of  H+  ions  released  from  HPh  
by  the  
OH– ions from the alkali. So the concentration of Ph– ion  
increases  in  the  solution,  which  imparts  pink  colour  
to  



the solution.  



 

Methyl orange  
Methyl orange is a weak base and is yellow in colour in the unionised  
form.  Sodium salt of methyl orange is represented as follows:  

 
 
 
 
 
 
 
 
 

The  anion  formed  from  the  indicator  is  an  active  species,  

which  on  
accepting  a  proton  (i.e  acting  as  Bronsted  Lowry  base)  changes  

from  the  

benzenoid form to the quinonoid form.   
 
 

The  quinonoid  form  is  deeper  in  colour  and  thus  is  

responsible  for  the  

colour change at the end point. This is illustrated in the following manner.  





 

Theory of indicator action: 
The  first  useful  theory  of  indicator  action  was  
suggested  by  W.  

Ostwald    based  upon  the concept  that  indicators in general  
use are  

very weak organic acids or bases. 
The  colour  changes  are  believed  to  be  due  to  
structural  changes  

including the production of quinonoid and resonance forms.  
 

These  indicators  is  that  the  change  from  a  predominantly  'acid'  colour  

to  a  

predominantly  'alkaline' colour is not sudden and abrupt, but takes place  within a  

small interval of pH (usually about two pH units) termed the colour-change interval  

of the indicator. 
 

Take an example of  
 

Phenolpthalein  
The equilibrium between the acidic form In, and the basic form  



In, may be expressed as:  

HIn + H2O               H3O+ + In-  

Acidic form  

Colorless  

Basic form  

Color  



 

 

 

 

 

 

 

 

pKIn, is termed the apparent  
indicator constant   
And Kin is ionization  
constant for indicator  

 

Handerson equation for indicator  
 

 

 

The  observed  colour  of  

an indicator in solution is  

determined  by  the  ratio  

of  the  concentrations  of  

the  acidic  and  basic  

forms.  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The colour-change interval is accordingly pH =  
pK;, I 1, i.e. over approximately  
two pH units. Within this range the indicator 
will appear to change from one  











 
 

Methyl  orange  has  quinonoid  form  in  acidic  
solution  and  benzenoid  form  in  alkaline  
solution.  
The color of benzenoid form is yellow while that of  
quinoniod form is red.   





 
 
 

Advantages of titration  



Limitations of titration  


