
Acid–Base Indicators 

An indicator is a       formed when an indicator dye dissolves in water. If we use 

HIn(aq) to represent the acid form and In– (aq) to represent the base form of any indicator, the following  equilibrium 

can be written. (The colours of litmus are given below the equation as an example.) 

 

 

 

 

 

 

 

 

 

According to Le Châtelier’s principle, an increase in the     concentration shifts the above 

equilibrium to the left. In acidic solutions, the primary form of the indicator is its     .  

 

According to Le Châtelier’s principle, an increase in the     concentration shifts the above 

equilibrium to the right. In basic solutions, the primary form of the indicator is its     .  

 

Table 7 Acid–Base Indicators  

Common name Suggested 

symbol 

Colour of 

HIn (aq) 

Approximate 

pH range 

Colour of 

In
-
(aq) 

pKa 

methyl violet HMv yellow 0.0 – 1.6 Blue 0.8 

thymol blue* H2Tb red 1.2 – 2.8 Yellow 1.8 

methyl yellow HMy red 2.9 – 4.0 Yellow 3.3 

congo red HCr blue 3.0 – 5.0 Red 4.0 

methyl orange HMo red 3.2 – 4.4 Yellow 4.2 

bromocresol green HBg yellow 3.8 – 5.4 Blue 4.7 

methyl red BMr red 4.8 – 6.0 yellow 5.0 

chlorophenol red HCh yellow 5.2 – 6.8 red 6.0 

bromothymol blue HBb yellow 6.0 – 7.6 Blue 7.1 

Litmus HLt red 6.0 – 8.0 Blue 7.2 

phenol red HPr yellow 6.6 – 8.0 Red 7.4 

metacresol purple HMp yellow 7.4 – 9.0 Purple 8.3 

thymol blue* HTb yellow 8.0 – 9.6 Blue 8.9 

Phenolphthalein HPh colourless 8.2 – 10.0 Red 9.4 

Thymolphthalein HTh colourless 9.4 – 10.6 Blue 9.9 

alizarin yellow r Hay tellow 10.1 – 12.0 Red 11.0 

indigo carmine Hic blue 11.4 – 13.0 Yellow 12.2 

Clayton yellow HCy yellow 12.0 – 13.2 amber 12.7 

* Thymol blue is a diprotic indicator that changes colour twice 

 

When selecting an indicator for a particular acid–base titration, the pH at the equivalence point must be known. Ideally, 

the pH of  the  titration’s equivalence point  should be reached at the point where half of all indicator molecules have 

changed colour so that at the equivalence point there will be equal concentrations of both forms of the indicator. 

 

 

 

So I will do the solution for question 2.  Question 1 works the same way.
Question 3 is done exactly like 2b

Question 4 and 5 is like 2c


