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PROPOSED SYLLABUS TO EFFECTIVE FROM JUNE-2018 
PAPER-IV (Instrumental and chemical analysis) 

Max. Marks: 100 (External –70 + Internal – 30 )     Total Periods: 45  

SEMESTER-II  
UNIT-I: IR SPECTROPHOTOMETRY      12 Periods  
IR Spectroscopy: Introduction: Theory, Instrumentation: single beam, double beam 
spectrophotometers, radiation sources, sample cells, monochromators, detectors, sample handling, 

Resolution, wave number measurement,Useful terms: IR region, types of vibrations: fundamental 

and overtones, linear and nonlinear molecule, equation for vibrational frequency, selection rule, 
coupling interactions, hydrogen bonding information, Fermi resonance. IR spectra: group frequency, 

group frequency region, finger print region, spectra interpretations (Amino, carboxyls, hydroxyl, 

ethers groups containing compounds) and structure elucidation. FTIR: principle, instrument design, 
and function of beam splitter, Advantages of FTIR vs. IR.  

UNIT-II: LIQUID CHROMATOGRAPHY     11 Periods  
Principle of Liquid – Solid chromatography, Comparison with GC, Column 

chromatography,Gradient elution, Displacement chromatography, Principle of HPLC, Instrument 

andsignificance of each component, Pumps, Guard column Criteria in selection of mobilephase, 
Stationary phases (solid, liquid), Bonded phase supports, Detectors: UVabsorption, RI detectors – 

Normal phase and Reversed phase. Method of introducing sample.  

UNIT-III GREEN CHEMISTRY AND WATER ANALYSIS   11 Periods  
(A) Green Chemistry (04 Periods)  
 

Twelve principles, Green solvents and their applications : Ionic liquids, types,  
properties and applications, ILs as solvents, Supercritical fluids, Supercritical CO2,  

its properties and applications in dry cleaning and decaffeination of coffee.  

(B) Water analysis (07Periods)  
 

Sources of water pollution, Sewage and industrial effluents, Analysis of  
waterpollutants, Sampling, Preservation, Measurement of parameters such as COD,  

BOD, DO,TDS,suspended solids, TCC, phenols, fluoride.  

UNIT-IV TITRIMETRIC METHODS AND ELEMENTAL ANALYSIS  11 Periods  
(A) Solution and Their Concentration:      (03 Periods)  
 
Molarity, Molality, Normality, ppm, ppb, ppt, %w/v, %w/w, %v/v, Formality,  

Primary and Secondary standard, Acid Value, Density and Specific Gravity,  

Numerical.  



 

(B) Non Aqueous Titration:        (04 Periods)  
 

Protic and Aprotic Solvent, Solvent system, Dielectric constant, Titrant, Titration  

Curve, Determination of Equivalence point, Karl Fisher Titration, Numerical.  

(C) Elemental Analysis: (04 Periods)  
 
Step on Analysis, C and H Analysis, N Analysis, Halogen Analysis and Sulpher  

Analysis, Numerical.  
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