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Syllabus for First Year of Master of Science in Chemistry 

(With effect from the academic year 2023-2024) 

SEMESTER-II       Paper No.- II 

Course Title: Analytical Chemistry No. of Credits - 04  

Type of Vertical: Compulsory Major                 COURSE CODE: S511CHT 
 

Learning Outcomes Based on BLOOM’s Taxonomy: 

 

After completing the course, the learner will be able to… 

Course 

Learning 

Outcome No. 

Blooms 

Taxonomy 
Course Learning Outcome 

CLO-01 Remember recall basic concepts of analytical chemistry.  

CLO-02 Understand 
describe chromatographic techniques such as GC, HPLC and 

discuss instrumentation involved in X-ray spectroscopy.  

CLO-03 Apply 
illustrate principle and instrumentation of mass spectrometry 

and Atomic Absorption Spectroscopy 

CLO-04 Analyse 
compare different surface analytical techniques and 

differentiate between electrogravimetry and coulometry. 
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Syllabus for First Year of Master of Science in Chemistry 

(With effect from the academic year 2023-2024) 

SEMESTER-II       Paper No.- II 

Course Title: Analytical Chemistry No. of Credits - 04  

Type of Vertical: Compulsory Major                 COURSE CODE: S511CHT 

 
COURSE CONTENT 

Module 

No. 
Content Credits 

No. of 

Hours 

1 
Unit 1: Chromatography  

 

• Recapitulation of basic concepts in 

chromatography: Classification of 

chromatographic methods, requirements of an ideal 

detector, types of detectors in LC and GC, 

comparative account of detectors with reference to 

their applications (LC and GC respectively), 

qualitative and quantitative analysis. 

• Concept of plate and rate theories in 

chromatography: efficiency, resolution, selectivity 

and separation capability. Van Deemter equation and 

broadening of chromatographic peaks. Optimization 

of chromatographic conditions. 

• Gas Chromatography: Instrumentation of GC with 

special reference to sample injection systems – 

split/splitless, column types, solid/ liquid stationary 

phases, column switching techniques, temperature 

programming, Thermionic and mass spectrometric 

detector, Applications.  

• High Performance Liquid Chromatography 

(HPLC): Normal phase and reversed phase with 

special reference to types of commercially available 

columns (Use of C8 and C18 columns). Diode array 

type and fluorescence detector, Applications of 

HPLC. Chiral and ion chromatography.  

 

01 15 

2 Unit 2: Spectroscopy  

• X-ray spectroscopy: principle, instrumentation and 

applications of X-ray fluorescence, absorption and 

diffraction spectroscopy.  

01 15 
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• Mass spectrometry: recapitulation, instrumentation, 

ion sources for molecular studies, electron impact, 

field ionization, field absorption, chemical ionization 

and fast atom bombardment sources. Mass 

analyzers: Quadrupole, time of flight and ion trap. 

Applications. 

• Radioanalytical Methods – recapitulation, isotope 

dilution method, introduction, principle, single 

dilution method, double dilution method and 

applications.  

3 Unit 3: Analytical Techniques  

Surface Analytical Techniques  

• Introduction, Principle, Instrumentation and 

Applications of:  

• Scanning Electron Microscopy (SEM)  

• Scanning Tunneling Microscopy (STM)  

• Transmission Electron Microscopy (TEM)  

• Electron Spectroscopy (ESCA and Auger)  

Atomic Spectroscopy  

• Advantages and Limitations of AAS  

• Atomic Spectroscopy based on plasma sources – 

Introduction, Principle, Instrumentation and 

Applications.  

01 15 

4 Unit 4:   Electro Analytical Methods   

• Ion selective Potentiometry and Polarography 

Ion selective electrodes and their applications (solid 

state, precipitate, liquid –liquid, enzyme and gas 

sensing electrodes), ion selective field effect 

transistors, biocatalytic membrane electrodes and 

enzyme-based biosensors.  

Polarography: Ilkovic equation, derivation starting 

with Cottrell equation, effect of complex formation 

on the polarographic waves.   

• Electrogravimetry: Introduction, principle, 

instrumentation, factors affecting the nature of the 

deposit, applications. 

• Coulometry: Introduction, principle, 

instrumentation, coulometry at controlled potential 

and controlled current 

01 15 

 Total 4 60 
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Access to the Course 

The course is available for all the students admitted for Master of Science. 

  

Methods of Assessment 

The assessment pattern would be 60:40, 60% for Semester End Examination (SEE) and 

40% for Continuous Internal Assessment (CIA). The structure of the SEE and CIA would be as 

recommended by the Board of Studies and approved by the Board of Examination and the 

Academic Council of the college. 
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