SEMESTER IV

11.1.10. Course Code: DSC 10: ANALYTICAL CHEMISTRY4

(ACH)
Course Title: SEPARATION METHODS-I1
Total Credits: 04 {Credits: Theory-02, Practical-02)

(Total Lectures: Theory- 30, Practical-60)

Ojectives: Objective of this course 1= 1o learn the separation tecluggues and 1ts application.

Learning Outcomes:
By the end of this course, smdents will be able to leam:

» Various types of separation techniques and their applications
» Electrophoretic technigues

Unit 1: Column Chromatography

A, General: columnos, mmitnx maftenals, statwonary phose, coluomn packing, appheaton of
sample, column  developipeni  and  smnple elution, detectors  and  fraction  collectors,
applicaiions.

B. High performance liguid chromatography: Principle, column, matrices and stationary
phases, column packing, mobile phase and puomps, application of sample, detectars,
applications, €. Adsorption chromatography: Prnciple, adsorbents, solvents, nanwe of
solute, operating parameters, retention volumes and times, applications.

D. Liguid-liguid partition, chromatography: Principle. normal phase chromatographiy,
reversed phase liguid chromatography, apphications.

E. Ion-exchange chromatography: Principle, ion exchangers, ion- exchange equilibeia, ion-
exchange resin selectivity, columm operations (column development, detection of solute
bands), factors affecting retention volumes, applications.

F. Gel chromatography: Prmmciple, types of gels, sepambon by gel chromatography,
applications.

(Lechres: 200
Unit 2: Electrophoretic Technigques:
A Principle, apparatis, support media (paper, cellulose acetate membranes, gela)

B. SDE-PAGE, native gels, pradient gels, isoelectne focusing, 2D-PAGE, contimuous flow
electrophoresis, detection, estimanon and recovery of proteins n gels.

O, Westemn Blomng, Electrophoresis of Muclae Acids, Capillary Electrophoresis.
D, Isoclecime Focusing.

(Lectwes: 1)
PRACTICALS (Credits: 02, Laboratory Periods: &0y

1. Detennination of the residual chlorine in city water supply using colovimetry (Take at
least twe sam ples)

1, Determination of adsorption isothermm of acetic acid on activated charcoal and
determination of the adsorption constant (k).

3. Determunation of the capacity of at least two anion exchange resins o.g. Amberlite type
11 (Dnimethy]-2-hydroxyethylbenzyl anunonimn-based and Aaberlite tvpe 1 wialkyl
ammonm-based, DOWEX type I, etc.

4. Determination of the capacity of at least two cation exchange resins g, DOWEX-30

{ailphonic acid based), sodiun polystyrene sulfonate, Ambetlite-sulphonie acid based,

&)

To remove the hardness of the waler by using ton exchange resins.

To separate MNi (IIy and Ao (II) by ion exchange resins and gquantify it by

complexomeine tilraiion.

7. Determmmation of the solulabily of CaS0s by on exchange amd complexometne
titrations.

Pogh



8. Separation of compounds nsing adsorption column chromatography.
{a) Separation of the mixture of e-nitro phenel and p-nitro phenol.

{b) Separation of the mixfure of dyes (methylene blue and methyl orange).
(e} Separation of the mixture of e-nitro aniline and p-nitro aniline.

9. Detenmination of the void volume of a gel coluinn

10, Visit to Water Purification Plants.
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Teaching Learning Process:
« Conventional chalk and board teaching,
«  Class interactions and discussions

Assessmenl Methods:
o Class Tests al Peniodic Intervals
*  Written assignment {s) / Presentation by individual students
®  End semester University Theory and Practical Examination
Kevwords: Colunn Chromatoeraplee. Electrophoretic Techmoues



