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	CH-419 Separation Techniques 

	Resource person (s)
	Dr Ayesha Mohyuddin
	Credit Hours
	3

	Course Description
	This course teaches the essential separation methods in analytical chemistry applicable to chemists, biologists, and most other disciplines of science. It will focus on general principles and methods involved in separation processes. The course describes the fundamentals of important and widely used separation techniques in chemical analysis. Emphasis will be given to advanced chromatographic techniques namely GLC, HPLC and capillary electrophoresis along with their applications in different fields such as food, pharmaceuticals, petroleum, environmental and other industrial sectors

	Expected Outcomes
	At the end of this course the students will be able to:

· Describe the physical and chemical principles underlying a range of analytical separation techniques
· Apply the various separation techniques in research and professional work. 
· Select appropriate separation processes relevant for the problem at hand.
· Describe the advantages and limitations of the different separation techniques.  
· Evaluate why certain methods might be better than others for a given situation.  



	Text Books
Reference books
	· Skoog, D. A., West, P. M., Holler, F. J. and Crouch, S. R., Fundamentals of Analytical Chemistry, 9th ed., Cengage Learning, (2013).
· Christian, G. D., Analytical Chemistry, 7th ed., John-Wiley & Sons, New York, (2014). 

· Grob, R. L., Eugene, F. Barry, Modern Practice of Gas Chromatography, 4th ed., John-Wiley & Sons, USA, (2004).
· Meyer, V. R., Practical High-Performance Liquid Chromatography, 5th ed., John-Wiley & Sons, Ltd., (2010). 
· Grossman, P. D., Colburn, J. C. Capillary Electrophoresis: Theory and Practice, 2nd ed., CRC Press, (1998).
· Miller, J. M., Chromatography: Concepts and Contrasts, 2nd ed., John-Wiley & Sons, Inc., (2005).

	Grading Policy
	· Quizzes:                                         15%

· Assignments:                                   5%
· Presentation                                     5%

	· Midterm:                                           30%    

· Final Exam:                                      45%
80% ATTENDANCE is mandatory to give final Exam
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                  Lecture Plan 
	Week
	Lecture
	TOPICS

	1
	1

2
	Introduction to Analytical Separation:
Separation Principles
Separation by Precipitation: Inorganic and Organic Precipitants 

	2
	1

2
	Introduction to Analytical Separation:

Separation by Precipitation: Electrolytic and Salt Induced
Separation by Distillation

	3
	1

2
	Introduction to Analytical Separation

Separation by Extraction: Distribution Law

Separation as Metal Chelates, Solid Phase Extraction

	4
	1

2
	Chromatography: Principles and Theory

Chromatography: Introduction, History, Principles

Classification of Chromatography

	5
	1

2
	Chromatography: Principles and Theory 

Theory of Column Efficiency :Terms Involved 

The Van Deemter Equation and its Modifications

	6
	1

2
	Gas Chromatography

Basic Instrumentation Scheme for Gas-Liquid Chromatography

Columns in Gas Chromatography: Packed and Capillary Columns

	7
	1

2
	Gas Chromatography

Detectors in Gas Chromatography

Temperature Selection

	8
	1

2
	Gas Chromatography

Applications of Gas Chromatography

Gas Solid Chromatography

	9
	1

2
	MID TERM EXAM

Liquid Chromatography: Principles

	10
	1

2
	Chapter 21:Liquid Chromatography 

Instrumentation Scheme for High Performance Liquid Chromatography

Sample Preparation and Injection

	11
	1

2
	Liquid Chromatography 

Columns in HPLC

Detectors in HPLC

	12
	1

2
	Applications of HPLC

Comparison: HPLC and GC

	13
	1

2
	Miscellaneous Separation Methods

Capillary Electrophoresis: Principle and Theory

Instrumentation of CE

	14
	1
2
	Miscellaneous Separation Methods

Modes of Operation: Capillary zone electrophoresis (CZE), Micellar electrokinetic capillary chromatography (MEKC）
Modes of Operation: Capillary isoelectric focusing (CIEF) Capillary isotachophoresis (CITP)

	15
	1

2
	Chapter 34: Miscellaneous Separation Methods

Electrophoretic Mobility

Electro-Osmotic Flow

	16
	1

2
	Chapter 34: Miscellaneous Separation Methods

Capillary Gel Electrophoresis

Applications of CE 


