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Theory, practice and application of physical and chemical methods of separation currently used

in chemistry including distillation, sublimation, extraction and different chromatographic methods.
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8,10 4.8 1. Introduction to Separation objectives and separation methods AN
separation techniques
2. Separation equilibrium | 2.1 Intermolecular interactions: london force, ANBON
keesom force, hydrogen bonding etc.
2.2 K (thermodynamic equilibrium constant)
3 Classical separation Distillation, sublimation and solvent extraction
techniques
15, 17, 22 4.4 4. Diffusion and Mass 4.1 Linear diffusion AN
Transport - Fick Laws and diffusion coefficients
- Flow profiles and flow in packed and open
tubular columns
4.2 Field Flow Fractionation
5. Principle of 5.1 Types of mobile phase and stationary
Chromatography phase, development mode (elution, frontal,
displacement)
5.2 Chromatographic parameters, plate and
rate theories
5.3 Optimizing resolution: Rs N, k’, QU
5.4 Peak capacity
6. Quali & Quantitative 6.1 Qualitative analysis
Analysis 6.2 Quantitative analysis: measurement of
signals: noise, peak height, peak area;
accuracy precision and linearity, LOD, LOQ
6.3 Quantitative methods: normalization,
external standard, internal standard, standard
addition
6.4 sources of errors in quantitation
2011 4




24,29 §.8. 6, 13,
20 n.q.

7. Gas Chromatography
(GC)

7.1 Introduction to GC: requirements of mobile
phase, stationary phase and sample,
instrument block diagram

7.2 Factors affecting separations, efficiency
and resolution in GC

7.3 Carrier gas: linear velocity, flow rate,
purification

7.4 Column and stationary phases: types of
column (packed or capillary), types and
characteristics of stationary phase (SP),
parameters effecting column performance
(internal diameter, phase ratio, stationary
phase film thickness), column performance
evaluation (Kovats index, McReynolds-
Rohrchneider constant, Grob test)

7.5 Injection system: septum purge, inlet
discrimination, liner (volume, design,
repeatability)

7.6 Injection mode: split-splitless (back flash,
solvent expansion, liner design, refocusing
sample band, factors affecting sample band),
on-column, PTV

7.7 Detector: general vs selective detector
performance (noise, linearity, sensitivity),
make-up gas, popular GC detectors (TCD,
FID, ECD, NPD, FPD, PFPD)

7.8 Optimizing separation in GC:

Isothermal vs. temperature programming

7.9 Care, maintenance and troubleshooting

ANBIN

22 n.q.

8. Capillary

electrophoresis (CE)

8.1 Principles of CE

8.2 Efficiency and resolution and factors
influencing efficiency (dispersion,
adsorption, joule heating)

8.3 Instrumentation- Sample injection and
Detectors

8.4 Modes of operation in CE: CZE, MEKC,

ANBIUN
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CGE, CIEF, CITP, CEC etc
8.5 Microfluidic

25 -29 nA T AN
1-5 &9 ROUNKINA ANHON
3,5,10,17,19,24, | 7. High Performance 7.1 Introduction
26,31 ®.9. Liquid Chromatography | 7.2 Solvent classification
(HPLC) 7.3 Instrumentation: Pumping System,
Injection, Column, detector 7.4 Mode of
Separation
7.5 Isocratic and Gradient Elution
7.6 Chiral separation
2 n.a. 8. Preparative-scale 8.1LC ﬁgﬁﬁty
chromatography 8.2 Countercurrent Chromatography
7,9, 14,16 ng. | 9. Hyphenated Methods | 9.1 Introduction DTy
for Identification After 9.2 Instrument for Mass Spectrometry
Chromatographic 9.3 Interfacing a GC to MS, LCMS, CE-MS,
Separation GC-FTIR, LCNMR, GC-Optical Emission
Spectrometry
9.4 Quantitative Selected lon Monitoring
21 n.4. 10. High Performance 10.1 Introduction and comparison between Eﬁfg"ﬁﬁfLy
Thin-Layer conventional & HPTLC
Chromatography 10.2 Theory & HPTLC plates
10.3 Linear and Radial development
10.4 Scanning densitometers
10.5 Paper Chromatography
23 n.4. 11. Supercritical fluid 11.1 Definitions, Characteristics, Relationships ﬁﬁ‘ﬁﬁ@
chromatography (SFC) of SFC to GC And HPLC
and superecritical fluid 11.2 Column
extraction 11.3 Mobile phases
(SFE) 11.4 Programming Techniques
11.5 Experimental consideration
11.6 Instrumentation: pumping systems,
injection, restriction and detections.
11.7 Extraction: fundamental, practice and
application SFE
26 N.8.-7 6.9. saudansna TUITULY
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