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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.
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Phenolpthalein

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

HPh — H+ + ph-
Unionised Ionised
Colourless Pink

Ionised and unionised forms of phenolphthalein are given below :
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(Pink in alkali)

(Colourless in acid)

Fig. 6.1 : Phenolphthalein in acidic and basic medium

colour changes are believed to be due to structural changes,



including the
production of quinonoid and resonance forms
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Section 2(f)
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HPh s H" +Ph

NaOH ——> Na' +OH"
H* +OH" —> H,0

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

/CH3
Na ~0,S N=N N\
CH,

= The anion formed from the indicator is an active species,

<
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which on
accepting a proton (i.e acting as Bronsted Lowry base) changes
from the
benzenoid form to the quinonoid form.

= The qumon0|d form is deeper in colour and thus is
respo ’ for _the B . ./t
“0,S N. — . 0.5 NH=— N
" ca ange at d poipt. This is ilTstra the follow annef,;
3
Benzenoid form of the anion Quinonoid form of the anion
(Yellow in colour) {(Pinkish red in colour)

(Bronsted-Lowry base)

Structures of Methyl orange
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Some Acid/Base Indicators and Their Color Changes
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Theory of indicator action: i A G NAAC
= The first useful theory of indicator action was
suggested by W.

Ostwald based upon theconcept that indicatorsin 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.
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These indicators 1s 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
b

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



In, may be expressed as:

Hin + H,O H.O+ + In-

Acidic form Basic form
Colorless Color
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Recognised by UGC Under Section 2(f)
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The colour-change interval is accordingly pH =
pK;, 1 1, i.e. over approximately

two pH units. Within this range the indicator
will appear to change from one
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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.

i, % i T I

Quinonoid form — Acidic solution (red)
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Indicator

Methyl Orange
Methyl Red
Bromothymol blue
Phenolphthalein
Alizarin Yellow
Litmus

Phenol red

pH Range

3.2-4.5
44-6.5

6.0-7.8

8.3-10.0
10.1-121
3.5-7.5

6.8-8.4

Colour of Acidic
Solution

Orange
Red
Yellow
Colourless
Yellow
Red

Yellow

Colour of Basic
Solution

Yellow

Yellow

Blue

Pink

Red

Blue

Red



Advantages of titration

* Advantages:

.

(R

Capable of higher degree of precision and

accuracy.
The method are generally robust
Analysis can be automated

Cheap to do and not require specialized

apparatus



Limitations of titration

e Limitations:
. Non selective

2. Time consuming if not automated and

require greater level of operator skill
Require large amount of sample

4. Reaction of standard solution should be rapid

and complete



