


Adikavi Nannaya University :: Rajahmundry
Department of Chemistry
M.Sc. (Final) Chemistry Syllabus for III-Semester
Specialization: Analytical Chemistry

Paper - I: Separation Methods - I
(Effective from 2016-17Admited batch)

Unit — I Chromatography - 1

Chromaltography: classification of different chromatographic methods, methods of
development-Elution development, Gradient elution development, displacement
development, and frontal analysis.

Principles of chromatography, different migration, adsorption phenomena, partition,
adsorption coefficient, retardation factor, retention time and volume, column
capacity, temperature effects, partition isotherm.

Dynamics of chromatography-efficiency of chromatographic column, zone
spreading, High Equivalent Theoretical Plate (HETP), Van Deempter equation,
resolution, choice of column, length and flow velocity, qualitative and quantitative
analysis.

Unit - I Chromatography - 2

Column chromatography (adsorption chromatography): principles, general
aspects, adsorption isotherms, chromatographic media, nature of forces between
adsorbent and solutes, eluents (mobile phase), column chromatography without
detectors and liquid chromatography with detectors and applications.

Gel Exclusion chromatography or Gel filtration chromatography: principles,
properiies of xerogels, apparatus and detectors, resolution of gel type, applications
to organic compounds.

Capillary Electrophoresis : Principle, Details of the Instrument, Applications to
Inorganic and Organic compounds.

Unit - III Chromatography -3

Gas chromatography: Theory, Instrument description of equipment and different
parts, columns (packed and capillary columns), detector specifications-thermal
conductivity detector, flame lonization detector, electron capture detector, nitrogen-
phosphorus detector, photo lonization detector, programmed temperature gas
chromatography; applications in the analysis of gases, petroleum products etc.,
other detectors used their Principles and Applications.

Inorganic molecular sieves: structure of zeolites, crystals, types of sieves,
application in the separation of gases including hydrocarbons, ion exclusion-
principles and applications,



Counter  current  chromatography-principles and  application,  Affinity
chromatography- principles and applications

GC-MS - Introduction

Instrumentation — GC — MS interface — Mass spectrometer (MS) Instrument
operation, processing GC — MS data — ion chromatogram Library searching —
Quantitative measurement — sample preparation Selected ion monitoring -
Application of GC-MS for Trace constituents. Drugs analysis, Environmental
analysis and others.

Unit — IV Chromatography - 4

Liquid-liquid partition chromatography: principle, supports, partitioning liguids,
eluents, reverse phase chromatography, apparatus, applications

High performance liquid chromatography: Theory, Instrument description of the
different parts of the equipment, columns, detectors-UV detector, refractomelric
detector, Fluorescence detector, Diode Array detector, applications in the separation
of organic compounds, names of other detectors used their Principles and
Applications.

LC-MS - Introduction — Instrumentation — liquid chromatograph — Mass
spectrometer Interface — Instrumental details — Processing LC-MS data — lon
chromatograms — Library searching — Quantitative measurements.

Sample preparation — selected ion monitoring. Application of LC-MS for Drug
analysis, Environmental samples and others.

Text books:

1. R.P.W Scott, Techniques and practice of Chromatography, Marel Dekker Inc.,
New York
2. MLN. Sastri ,Separation methods, Himalaya Publishing Company, Mumbal

Reference books:
1. E. Helfman, Chromatography, Van Nostrand, Reinhold, New York
2. E. Lederer and M. Lederer, Chromatography, Elsevier, Amsterdam.
3. Chemical separation methods, John A Dean, Von Nostrand Reinhold, New
York
4. R.P.W Scott, Techniques and practice of Chromatography, Marel Dekker Inc.,
New York
5. H.M Mc Nair and ]. M. Miller, Basic Gas Chromatography, John Wiley, New
York
W. Jeumings, Analytical Gas chromatography, Academic Press, New York
H. Eugelhardt (ed), Practice of HPLC, Springer Verrag, Berrin
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