Indicators in chemistry

According to Ostwald Theory of acid-base indicator, an acid-
base indicator is a weak organic acid or weak organic base
which remains partially di '

solution and

basic

the ratio [r, es high eno colour B to
dominate over colo : wo extreme ratios the
indicator displays intermediate colour. If the minimum pH = x at
which colour A predominates over colour B and the maximum




pH =y at which colour B predominates over colour A, then x —
y is known as pH range of the indicator.

Types of indicators:

1) Acid base indicators: Used in neutralization reactions

Features of a Good Indicator:




It should change the colour at a pH which falls in proximity
to the end point for a given reaction.

Colour change should be very sharp.

Colour should be stable and brilliant.

The two colours of an indicator should be contrasting so that
they can easily be distinguished.
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Self indicator : When any of the titrant itself changes colour
during a titration, there is no need to use other external
substances. e.g., KMnOy in redox reactions decolourises at end

point.
Titration Indicator used

Strong acid Vs | Phenolphthalein, methyl red
strong base Methyl orange, methyl red
Strong acid Vs weak | Phenolphthalein,
base thymolphthalein
Weak acid - Vs strong | No suitable indicator (carried out
base using conductivity methods)
Weak acid Vs weak
base

Universal Indicator (Multiple Range Indicator)

It is a mixture of certain indicators in a definite proportion, which
shows different colour changes over a wide range of pH.

Common universal indicator is prepared by dissolving

1 g phenolphthalein W
2 g Methyl orange In 500 mL absolute

3 g Methyl yellow ethanol and then
4 g Bromothymol blue  adding NaOH solution
5 g Thymol blue till it turns yellow.

It's colour change ranges are:

pH 2 4 6 8 10
Colour Red Orange Yellow Green Blue




