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General Introduction, types of titrations, Imp terms used,

Acid-Base titrations: Neutralization Indicators (Acid-Base

Indicators), Theory of indicators w. r. t. Ostwald’s color change

interval and Ostwald’s Quinoid theory, Construction of titration

curves and choice of ​indicators ​in the titration of: (i) strong acid and

strong base (ii) strong acid and weak base (iii) weak acid and strong

base (iv) weak acid and weak base.

Complexometric titrations: General introduction, types of EDTA

titrations, metallochromic indicators w. r. t. Eriochrome Black-T.

Redox titrations:​ General introduction, theory of redox indicators, 

Use of diphenyl amine and ferroin as redox indicators.
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General Introduction

❑ Chemical Analysis: It is the study of chemical composition and

structure of substances.

❑ Qualitative Analysis: It is a method used for identification of

ions or compounds in a sample.

❑ Quantitative Analysis: It deals with determination of amt. of

chemical substance present either alone or in a simple or

complex mixture.

❑ Volumetric Analysis: It is type of Quantitative analysis.

It is carried out by determining the volume of solution of

accurately known concentration which is required to react with

the soln of the substance to be determined.
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Important Terms Used

▪ Standard Solution: Solution of accurately known concentration.

▪ Titrant: Reagent of known concentration.

▪ Titrand: Solution of substance to be titrated with titrant.

▪ Mole: Amt of sub whose wt. in gms is numerically equal to m.w. of 

substance.

▪ Molar Solution: A solution containing 1M of substance In 1 litre.

▪ Molarity: Number of moles of solute per litre solution.

▪ Gram equivalent wt.: Wt. of substance in gms which is chemically 

equivalent to one gram atom of H or 35.5 gm of Cl or 8 gm of 

oxygen in a given reaction.

▪ Normal Solution: A solution containing 1 gm eq. wt of substance In 

1 litre.
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▪ Normality: No. of gm equivalent wt. of solute present in 1 litre of 

soln.

▪ Titration: The process of determining the volume of std. solution 

that is required to complete a reaction  with analyte.

▪ Neutralization Reaction: H+ ion from acid reacts with OH- from 

base to form water molecules.

▪ Acidimetric Titration: Standard acid solution is used for quantitative 

determination of alkali.

▪ Alkalimetric Titration: Standard alkali solution is used for 

quantitative determination of acid.

▪ Indicator: A chemical substance changes colour in accordance with 

pH of solution & thereby determines end point of titration.



6

▪ Equivalence/ Stoichiometric/Theoretical End point: The point at

which just adequate reagent is added to react completely with

substance.

▪ End Point: Color change of indicator becomes apparent to the eye.

▪ End Point Error: Difference between end point and equivalence 

point

▪ Titration Exponent: pH at which titration in presence of given 

indicator is ended.

▪ Colour Change interval: Color of neutralization indicator changes 

in a definite narrow range of pH is called as…….



7

Theory of Acid-base Indicators

➢An indicator is a substance which is

used to determine the end point in a

titration.

➢ In acid-base titrations, organic 

substances (weak acids or weak

bases) are generally used as 

indicators.

➢They change their color within a

certain pH range.
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The color change and the pH range of some common
indicators are tabulated below

Indicator pH range Colour change

Methyl orange 3.2-4.5 Pink to yellow

Methyl red 4.4-6.5 Red to yellow

Litmus 5.5-7.5 Red to blue

Phenol red 6.8-8.4 Yellow to red

Phenolphthalein 8.3-10.5 Colourless to 

pink



9

Ostwald’s Colour change interval theory

According to this theory:

(a) The color change is due to ionization of the acid base indicator.

The unionized form has different color than the ionized form.

(b) The ionization of the indicator is largely affected in acids and

bases as it is either a weak acid or a weak base.

In case, the indicator is a weak acid, its ionization is very much low

in acids due to common H+ ions while it is fairly ionized in alkalies.

Similarly if the indicator is a weak base, its ionization is large in

acids and low in alkalies due to common OH- ions.
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Ostwald’s Quinoid theory
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Types of Complexometric Titrations

A. Titrations involving Unidentate Ligands: Liebia Method
e.g. Ag+ + 2CN-                         [Ag(CN)2]-

       [Ag(CN)2]- + Ag+                         Ag[Ag(CN)2]
 at equiv. pt. solid will appear

B. Titrations involving Unidentate Ligands: e.g. EDTA Titrations
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Metallochromic Indicators

▪ It is organic substance capable of forming intense coloured 

complex with metal ion having different colour from itself.

▪ E.g. Eriochrome black-T

Theory of Metal ion Indicator
▪  Metal ion indicators are represented as In, when added to metal

ion

▪ M + In                           M-In  (water soluble & characteristic colour)

▪ Titration: Complexing agent first combines with free metal ion. At 

last when all metal ions are complexed then it replaces indicator 

as, 

▪ M-In + EDTA                      M-EDTA + In (shows own color)
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Color change of an Indicator depends on pH

KIn  (Indicator Const) = [M-In] / [M] [In] 

❑ Indicator const. changes with pH therefore it is called as 

Conditional indicator (K’In)

❑ E.g. Eriochrome black-T or Solochrome black

❑ 1-(1-hydroxy-2-naphthylazo)-6-nitro-2-Naphthol-4-sulfonate

▪ pH range 7-11
▪ Metal ions like Cu, Ni, Co, Al, Fe(III), Ti(IV), 

Pt forms very stable complex with 
indicator. 

▪ Therefore, their titrations not possible 
(blocks indicator)
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:::::Thank You:::::

:::::Keep Learning:::::
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