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A) Analytical Chemistry: 

Fundamentals of Analytical Chemistry, Acid-base titrations - indicators and applications. 

Complexation, precipitation and redox titrations, Gravimetry. Electroanalytical methods – 

Potentiometry, pH metry, Ion selective electrodes, Polarography, Modified Polarographic 

Methods, Amperometric titrations, Electrogravimetry and Coulometry. Thermal Methods of 

Analysis: TGA, DTA, DSC, TMA, EGA, TT. Molecular Fluorescence Spectroscopy, Atomic 

Spectrometric Methods. 

Analytical Separations: Solvent extraction; Chromatography: Principles, Classification of 

chromatographic techniques, Theory of column efficiency in chromatography,Gas 

Chromatography, Liquid Chromatography, Ion-exchange Chromatography, Size-exclusion 

chromatography and Affinity chromatography, Thin Layer Chromatography.  

Basic Principles and Application of Spectroscopy, Microwave Spectroscopy, Vibration 

Spectroscopy, Raman Spectroscopy, UV-Vis Spectroscopy, NMR Spectroscopy, Mass 

Spectroscopy. Hyphenated methods: GC-MS, LC-MS, MS-MS, GC-IR, ICP-MS. 

B) Food and Biochemical Analysis: 

Food Additives &analysis of food products; Food Quality Parameters:Composition & Impurities 

in Food. Classification of food colors, Food & Biochemical analysis:Wheat flour, Milk & Milk 

products, Tea & Coffee, Honey, Jam & Jelly, Bread, Biscuits, Ice Cream, Butter, Cheese, Soft 

drinks, Alcoholic beverages, Cereals and pulses, Confectionery, Fruits, Vegetable, Egg, Fish, 

Meat.Analysis of blood sample, Serum plasma, Urine test, Blood sugar, Electrolytes in body, 

Substance Glutamic-Oxaloacetic Transaminase Test (SGOT), Substance Glutamate Pyruvate 

Transaminase (SGPT), Sputum.Body profile: Liver profile, Renal profile, Thyroid profile. 

Food, Water, Air borne diseases:Signs & symptoms. 
C)Environmental Chemistry:  

Air pollution - Sources and sinks of gas pollutants, and their effects on ecosystem.Methods of 

control of air pollution.Water pollution: Types of sources and classification of water pollutants, 

and their effects on ecosystem. Methods of control of water pollution: water and waste water 

treatment.Radiation pollution: Classification & effects of radiation, protection and control from 

radiation.Environmental toxicology: Chemical solutions for better industrial processes. 

D) Pharmaceutical Analysis: 

Active Pharmaceutical Ingredients (API) and drug products, Dosage form, Introduction to 

Pharmacopoeia and its importance. Application of analytical techniques in pharmaceutical 

industries:  - Official sources of Impurities and limit test (As, Pb, Fe, Chloride, Sulphate). 

- Techniques of Analysis: Gravimetric, Volumetric and Instrumental Techniques, Assay of main 

classes of drugs Chemotherapeutic agents. Quality Assurance (QA)& Quality Control (QC) -

Concept of Total Quality Management. Good documentation practices (GDP), Concept of good 

laboratory & manufacturing practices (CGLP),(CGMP). 

E) Cosmetics: 



Common processes used for cosmetic formulations, raw materials,Colors and 

Perfumes.Cosmetic formulation: Skin creams, Face Powders, Lipsticks, Shampoos, Manicure 

preparations, Hair grooming preparations, Nail lacquers, Dentifrices. 

Herbal Cosmetics products for: Skin, Nails, hairs, dentifrices. 

Quality control: raw materials, Intermediate and bulk finished products, determination of 

specific microorganisms. 

F) Organic Analysis: 

Introduction organic functional group analysis, principles & methods of 

analysis.Nanotechnology: Introduction; Carbon nanotubes:  Significance, Preparative methods, 

Types SWNT, MWNT and applications. Nanomaterials. 

Organic synthesis: Principles of organic synthesis, Wacker process, Ziegler Natta, Grignard 

Reaction, Williamson Synthesis.Organic trace analysis: Introduction, Units, Sampling, 

Concentration techniques and estimation methods.Micro-elemental analysis of C,H,N,O and 

halogens.Composite problems involving UV-Vis, IR, NMR and mass for structural elucidation of 

simple organic compounds. 

G) Industrial Products and Forensic Analysis: 
Analysis of Steel, Cement and Ferrous materials, Ceramic materials, Clays and feldspars, Glasses, 
Ferrous slags. Analysis of other products: a) Surfactants and Detergents b) Effluent water 
analysis c) Soil and fertilizer analysis. Forensic Analysis: Blood & Hair. 
H) Medicinal Chemistry: 

 Antiseptic and disinfectants, Chemotherapeutic agents, Antibiotics, Sulphonamides, Diuretics, 

Hypoglycemic agents, Drugs acting on central nervous system, Drugs acting on peripheral 

nervous system, Hypotensive agents and cardiovascular drugs, Vitamins and co-enzyme,  

Antihistamines, Corticosteroids, sex steroids. 

I) Biosensors, Agrochemicals & Organic Polymers: 

Biosensors:Definition, components, types and applications. 

Types of Transducers, fabrication of probes for sensors and evaluation of sensor performance. 

Agrochemicals: Introduction, Classification, Mechanism of action, Synthesis and Analysis. 

Insecticides, Herbicides, Fungicides and pesticides. 

Organic Polymers: Basic Concepts, degree of polymerization, Nomenclature and Classification. 

Copolymers, Polymerization processes, Mechanism of polymerization, Optical Activity in 

polymers. Analysis of Polymers: Determination of molecular weight of polymers, 

End-Group analysis, Thermal Transition in Polymers. 
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