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Prerequisites
for the course:

Students should have studied analytical chemistry courses at M.Sc.
Chemistry in semester I

Course
Objective:

1. Provide understanding of the principle of optical analytical techniques
like Nephelometry, Turbidimetry, and Polarimetry.

2. Introduce the principles and applications of Absorption and Emission
spectroscopic techniques.

3. Develop concepts in various Electroanalytical techniques such as
pH-metry, conductometry and Karl Fischer titration.

4. Acquaint the students to the basic principles of Radioanalytical
techniques and solvent extraction techniques.

Content: 1. Optical analytical techniques
a. Nephelometry and Turbidimetry: Introduction to principle,
instrumentation and application of nephelometry, turbidimetry.
Factors affecting measurement; comparison between
nephelometry, turbidimetry, colorimetry and fluorimetry;
applications of nephelometry and turbidimetry.
b. Polarimetry: Introduction, principle and Instrumentation of
Polarimetry; application of optical rotation method in rate
constant determination; acid- catalysed mutarotation of
glucose; inversion of cane sugar. Introduction to terms such as
optical rotatory dispersion (ORD), cotton effect curves,
circular dichroism, octant rule for ketones.

No of
hours

15

2. Introduction to Absorption and Emission Techniques
Introduction, principles and applications of atomic absorption
Spectroscopy (AAS) Atomic Emission spectroscopy (AES),
and Flame Emission spectroscopy (FES). Excitation
techniques, electrodes and their shapes, Quantitative and
qualitative application, brief introduction to ICP-MS,
ICP-OES

5

3. Electroanalytical techniques
a. Brief introduction to electroanalytical techniques.
Voltammetry and polarography, cyclic voltammetry,
coulometry, controlled potential coulometry and coulometric
titrations, Stripping voltammetry, ion-selective electrodes and
sensors; Evaluation and Calculation; Application to Inorganic
and Organic Trace analysis
b. Introduction to Ion selective electrodes; construction,
application and selectivity coefficient of Ion selective

15



electrode; pH measurement; buffer solution; glass electrode;
instrument for pH measurement.
c. Basic aspects of conductometric titration; types of
conductometric titration; advantages and disadvantages of
conductometric titration; Introduction; theory; instrumentation;
advantages, disadvantages and applications of High frequency
titrations.
4. Karl Fischer Titration
Introduction, theory, instrumentation, advantages and
disadvantages Karl Fischer reagent, determination of water
content in industrial samples.

5

5. Radioanalytical techniques
Theory and principles of radio analytical technique, detection
of nuclear radiation, radiation detectors, pulse height analysis,
counting error, analytical application of radioisotopes, neutron
activation analysis and isotope dilution analysis.

8

6. Introduction to Extraction Techniques
a. Liquid-liquid extraction/solvent extraction: partition
coefficient, distribution ratio and percent extraction, choice of
solvents, Solvent extraction of metal ions-ion association
complexes and metal chelates, multiple batch extraction,
Craig’s counter-current distribution.
b. Introduction to green analytical extraction methods:
Supercritical Fluid Extraction, Pressurized Liquid Extraction,
Ultrasound assisted Extraction, Microwave assisted Extraction,
Enzyme assisted Extraction, Solid phase microextraction,
Solid Phase Extraction.

12

Pedagogy Mainly lectures and tutorials. Seminars / term papers /assignments /
presentations / self-study or a combination of some of these can also be
used. ICT mode should be preferred. Sessions should be interactive in
nature to enable peer group learning.
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Course
outcomes:

1. Students will be able to explain the principle of Nephelometry,
Turbidimetry, and Polarimetry.

2. Students will be able to describe and differentiate between the
absorption and emission techniques such as AAS, AES.

3. Students will be able to illustrate the principle of Electroanalytical
techniques such as voltammetry, conductometry and Karl Fischer
titration.

4. Students will be able to explain and apply the principles of
Radioanalytical techniques and solvent extraction methods.


