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Non aqueous titration

Introduction: Non-aqueous titration

Non-aqueous titration is a type of titration in which the solvent used is not water, but rather a
different solvent that does not contain water.

Non-aqueous titrations are used when the analyte or the titrant is insoluble in water, when the
reaction is too slow in water, or when water-sensitive compounds are involved in the titration.

Some of the main reasons for using non-aqueous titrations include:

1. Solubility

» Certain substances, such as organic compounds or certain metal ions, may have
limited solubility in water but are more soluble in non-aqueous solvents, making
non-aqueous titration the preferred method for these analytes.

2. Water-sensitive compounds

» Some compounds are sensitive to hydrolysis or can react with water, making
aqueous titration unsuitable.

Non-aqueous titration helps avoid these side reactions, ensuring accurate and
reliable results.

3. Acid-base properties

» Innon-aqueous titrations, the acid-base properties of the analyte or titrant can be
different from those in an aqueous environment.

» This difference can be advantageous for the analysis of weak acids or weak bases,
as it canincrease their acidity or basicity, respectively, and make the titration more
feasible.

4. Reaction kinetics

» Non-aqueous solvents can sometimes enhance the reaction kinetics between the
analyte and titrant, resulting in a faster and more efficient titration process.

5. Autoproteolysis

» Non-aqueous solvents typically have lower autoproteolysis constants than water,
which means that the solvent itself contributes fewer H* and OH™ ions to the
solution.

This can lead to a more accurate and precise determination of the analyte's
concentration.

Solvents
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Solvents play a crucial role in non-aqueous titrations, as they can influence the solubility of the

analyte and titrant, the reaction kinetics, and the acid-base properties of the substances
involved.

The choice of solvent depends on the specific requirements of the titration and the nature of
the analyte and titrant. Here are some common solvents used in nhon-aqueous titrations:

Types of Solvents Used in Non-aqueous Titration

1. Protic Solvents

> Protic solvents are capable of donating hydrogen ions (H*) in the form of protons, and
they can form hydrogen bonds with other molecules.

» Some common protic solvents used in non-aqueous titrations include:
o Acetic acid
Methanol
Ethanol

o Glycerol

2. Aprotic Solvents

> Aprotic solvents do not have acidic hydrogen atoms and cannot donate protons.
> They are unable to form hydrogen bonds with other molecules.
» Some common aprotic solvents used in non-aqueous titrations include:

o Dimethyl sulfoxide (DMSO)

o Acetonitrile

o Dimethylformamide (DMF)

3. Polar Solvents

> Polar solvents have a significant difference in electronegativity between their
constituent atoms, resulting in a dipole moment.

Polar solvents can dissolve a wide range of polar and ionic compounds.
Examples of polar solvents used in non-aqueous titrations include:
o Acetic acid
Methanol
Ethanol
Dimethyl sulfoxide (DMSO)

o Acetonitrile

4. Non-polar Solvents
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Non-polar solvents have a low or no dipole moment due to the equal sharing of
electrons between their constituent atoms.

These solvents are generally used in non-aqueous titrations for the analysis of non-
polar compounds.

Examples of non-polar solvents used in non-aqueous titrations include:
o Toluene

o Carbon tetrachloride

Acidimetry and alkalimetry titration

¢ Acidimetry and alkalimetry are two common types of titrations used to determine the
concentration of acidic or basic solutions, respectively.

They involve the use of an acid or a base as the titrant to react with the analyte, which is either a
base or an acid, respectively.

A. Acidimetry

> Acidimetry is a titration process that involves the determination of the concentration of
a basic (alkaline) solution by titrating it with a standard solution of a strong acid (the
titrant).

> The acid neutralizes the base until the equivalence pointis reached, at which point the
moles of H ions from the acid are equal to the moles of OH™ ions from the base.

> The endpoint of the titration is usually detected using a suitable indicator, which
changes color at a specific pH.

Example:

o A common example of acidimetry is the titration of a sodium hydroxide (NaOH)
solution with a hydrochloric acid (HCl) solution of known concentration.

o The chemical reaction is as follows:
NaOH (aq) + HCl (aq) » NaCl (aq) + H,O (1)

B. Alkalimetry

> Alkalimetry is a titration process that involves the determination of the concentration of
an acidic solution by titrating it with a standard solution of a strong base (the titrant).

» The base neutralizes the acid until the equivalence pointis reached, at which point the
moles of OH™ ions from the base are equal to the moles of H* ions from the acid.

> The endpoint of the titration is typically detected using a suitable indicator, which
changes color at a specific pH.

Example:

Copyright © 2025 by Engacy Learning Private Limited. All rights reserved. Reproduction or distribution without written consent is strictly prohibited.



“FirstHope Pharmacy” YouTube for Video |Instagram@__firsthope__| Download Firsthope App

o Acommon example of alkalimetry is the titration of a hydrochloric acid (HCl)
solution with a sodium hydroxide (NaOH) solution of known concentration.

o The chemical reaction is as follows:

HCl (aq) + NaOH (aq) » NaCl (aq) + H,O (1)

Estimation of Sodium Benzoate

e Sodium benzoate is a common preservative used in food, medications, and cosmetics.
e Its estimation is important to ensure product safety and compliance with regulations.

e« The quantitative determination of sodium benzoate can be conducted using various methods,
including UV spectroscopy, high-performance liquid chromatography (HPLC), and titration.

Overview of a Typical Titration Method for Estimating Sodium Benzoate
ina Sample

Materials:
Sodium benzoate sample
Distilled water
0.1M Hydrochloric acid (HCl)
0.1M Sodium hydroxide (NaOH)
Phenolphthalein indicator

Procedure:

A. Preparation of Sample:

» Dissolve a known weight of the sample containing sodium benzoate in distilled
water.

> Make sure the solution volume is known for concentration calculations.

B. Acidification:

» Add afew drops of phenolphthalein indicator to the sodium benzoate solution.
» Titrate with 0.1M HCl until the pink color disappears.

» This step ensures that all the benzoate is converted to its acidic form (benzoic acid).

C. Back T Titration:

> After acidification, add a known excess amount of 0.1M NaOH to the mixture.
» The solution will turn pink again.

» Now, titrate this solution with 0.1M HCl until the pink color just disappears. Record
the volume of HCl used.
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