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    Total Marks : 100
Paper-IX
Advance Instrumental Chromatography Techniques      Lectures: 60
Unit-I
 
Gas Chromatography






12
· Theory of Gas Chromatography
· GC instrument
· Use of different columns in G C
· Application of G C

Unit-II

Liquid Chromatography-I





12
· Theory of Liquid Chromatography
· High Performance Liquid Chromatographic Technique

· Use of different columns in H P L C
· Application of H P L C 
Unit-III   
Liquid Chromatography-II





12
· Electrophoresis 
· Ultra Centrifugation 
· Solvent Extraction
Unit-IV
Advance techniques of Chromatography



12
· GC-MS
· LC-MS 
· Ion Chromatography
· Head Space technique in chromatography
Unit-V

Miscellaneous Techniques 





12
· Detectors in GC
· Detectors in HPLC
· HP-TLC
· Capillary-GC and other advancement in technique
· GPC
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    Total Marks : 100
Paper-X
Advance Instrumental Electro-Analytical Techniques    Lectures: 60

Unit-I

Modern Electro-analytical Techniques-I



12




(Techniques based on Control potential)
· Sampled (Tast/Strobe) D. C. Polarography

· Derivative Polarography

· Differential Polarography

· Ocillographic Polarography

Unit-II

Modern Electro-analytical Techniques-II



12


(Techniques based on Control potential)

· Rapid Scan Methods like Cyclic-voltammetry, Linear scan Voltammetry
· Pulse Polarography: Differential Pulse and Square Wave Polarography
· Stripping Methods
Unit-III
Techniques based on Control current



12
· Coulometric Technique

· Chrono-coulometry

· Chrono-amperometry

· Chrono-potentiometry

Unit-IV
Basic components of Electronics




12
· Introduction to general electronic components

· Definitions and Circuit diagrams of various electronic components like resistance, 

capacitance, transducers, thermocouples etc. 

Unit-V

Basic concepts of Computer in Analysis



12
· Introduction to general concepts of computer

· Importance of computer in analytical chemistry

· Data Analysis using regression analysis, least fit square method etc.
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    Total Marks : 100
Paper-XI

Environmental Analytical Chemistry  

              Lectures: 60

Unit-I

Introduction to Environmental Chemistry



12
· Introduction to Environment

· Composition of Atmosphere 

·  Bio-geochemical cycle of C, N, P, S and O

· Bio-distribution of element

Unit-II

Air Pollution and monitoring




12
· Introduction of atmosphere, chemical composition of atmosphere, chemical and 
photochemical reaction in atmosphere, smog formation
· Oxides of N, S, C, O and their effect, acid rain 
· Pollution by chemicals, minerals, CFC etc.
· Various Air Pollutants and their chemistry and Analytical methods for the 
analysis of various air pollutants
Unit-III
Water pollution and monitoring




12
· Introduction to hydrological cycle
· Chemical composition of water bodies like lake, rivers, stream etc.
· Role of various water pollutants in water quality 
· Analytical methods for estimation of various Water pollutants
· Purification and treatment of water
Unit-IV
Soil and Soil Analysis





12
· Soil sampling,  Soil Texture
· Composition of soil, macro and micro nutrients
· Pollution based on fertilizers, pesticides, plastics and heavy metals
· Analytical methods for the determination of each pollutant
Unit-V

Organic Functional Groups and Semi micro Analysis:

12
· Amino group and OH-group, 

· Alcoxide, Aldehyde and Ketone groups
· Acid , C-methyl active Hydrogen and other groups

· Semi micro determination of C,H and N

· Semi micro determination of P,S and X
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              Total Marks : 100
Paper-XII

Analytical Practicals
Polarographic Methods of Analysis
· Determination of Half wave potential of Cd, Mn, Zn & Pb

· Estimation of amount of metal ions using Wave Height and Standard Addition 

· Qualitative analysis of Mixture of two metal ions

Chromatographic Methods of Analysis

· Determination of Cl & Br, Cd & Zn and Ni & Zn by ion-exchange methods

· Identification of Mixture of two components, three components and four components of amino acids using paper and TLC methods 

· Identification of mixture on inorganic cations by Paper & TLC
Environmental Analysis

· Determination of Water quality parameters like pH, EC, TDS, Hardness, Sulfate, Phosphate, Nitrate, Cl, NH3, Alkalinity etc.  
· Estimation of various Air pollutants like NOx​, SOx and SPM 

· Analysis of organic functional group like –OH, -NH2, Ketone/aldehyde, -COOH etc.
· Semi-micro determination of C & N from soil and organic compounds 
Viva-voce based on fundamental aspects of analytical chemistry 

25 marks   

Reference Books:
(1) Principle of Instrumental Analysis VIth edition by D. A. Skoog F. J Hooller & T. A. 

     Nieman Saunders College Publication







(2) Introduction to Instrumental Analysis by R. D. Braun Mc-Graw Hill Book Company 

(3) Vogel’s Text Book of Inorganic quantitative chemical analysis Vth edition by G. H. 

      Jeffory, J. Busseff, J. Mendliam & R. C. Denny




 

(4) Application of Nuclear Magnetic Resonance spectroscopy in Organic Chemistry 

      By L. Jackman Pergaman New York







(5) Fundamental of Analytical Chemistry by D. A. Skoog, West & Holler



(6) Principle of Instrumental Analysis VIth edition by D. A. Skoog and Leary


(7) Basic Concept of Analytical Chemistry by S. M. Khopker




(8) Organic Quantitative Analysis by A. I. Vogel






(9) Spectroscopy by J. H Dyer








(10) Environmental Chemistry by A. K. Day






(11) Instrumental Method of Chemical Analysis by B. K. Sharma
(12) Air Pollution by A. K. Day

(13) Air and Water Pollution by Kudeshia



(14) Standard Method of Analysis APHA Sixth Edition 
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    Total Marks : 100
Paper-XIII
 Spectral Methods and Radio-Analytical Techniques         Lectures: 60
Unit-I

Advance Spectroscopic techniques-I




12
· Theory and basic concepts of Atomic Absorption spectroscopy
· Instrumentation and application of AAS
· Theory of Emission spectroscopy
· Instrumentation and application of Emission spectroscopy
Unit-II

Advance Spectroscopic techniques-II



12
· Theory and basic concepts of Mass spectroscopy
· Instrumentation and application of Mass Spectra
· Theory of  and basic concept of 13C-NMR
· Application of 13C-NMR
Unit-III
Special spectral Techniques-III




12
· Basic concepts, instrumentation and application of FT-IR
· Introduction to X-ray technique
· Microware (Rotational) spectroscopy.
Unit-IV
Introduction to Radio-Analytical Techniques-I


12
· Introduction to Radio-analytical chemistry
· Definition of various Nuclear Emissions
· Principle and working of various detectors used in the Radio-analytical techniques
· Application of various nuclear emissions as a source in analysis
Unit-V

Radio-Analytical Techniques-II




12
· Theory of radio-active isotopes decay
· Half life period of radio-active isotopes and its application   
· Activation Analysis (NAA/RNAA)
· Isotopic dilution method
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    Total Marks : 100
Paper-XIV
 Applied Analytical Chemistry-I


              Lectures: 60

Unit-I

Introduction to Pharmaceutical Analysis



12
· Classification of Drugs (Based on therapeutic index) 
· Chemical and Biological assay of drugs
· Analysis of various drugs using IS methods: Ibuprofen, Peracetamole, 
Trimithoprim, Thymine-HCl, Reboflevin, Chloroquine phosphate, Chloropromanide, Isoniazide, Urea, Calcium- Brbitone,  Ascorbic Acid, Sulfa drugs, Penicillin, Malt Extract, Chlorophenacol, Analgine

Unit-II

Introduction to Food products and food analysis


12
· Basic concepts of food adulteration, common adulteration in food and 
contamination of food stuff
· Analysis of Moisture content, Total Ash content, crude protein, Ca, Na, K, PO4, 
N, Acidity etc.
· Identification of various poisons by qualitative spot tests
· Pesticides extraction from food samples and analysis of various pesticides by 
classical or instrumental methods.

Unit-III
Basic concepts of Pesticide Analysis




12
· Classification of various pesticides 
· Role of pesticides as crop care chemicals
· Analysis of various pesticides by classical and instrumental methods
Unit-IV
Introduction to analysis Soaps and Detergents


12
· Classification of Soap and detergent with suitable examples. Estimation of SV, IV
·  R-M value P number and K number, Alcohol soluble and insoluble matter 
· R. I value, Fatty acid salt (% anhydride fatty acid, % fatty acid), Combind alkali, 
anhydrous soap and hydroxyl value, peroxide value etc.  
Unit-V

Analytical Methods for constituents in Fertilizers


12
· Types of various fertilizers and some basic constituents of fertilizers
· Analysis of various elements like N, PO4, Ca, Na, K, C, NH3 etc.
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    Total Marks : 100
Paper-XV
 Applied Analytical Chemistry-II



   Lectures:60

Unit-I

Analysis of Petroleum and Petroleum Product


12
· General Introduction, Distillation of Petroleum product, Primary tests of sample 
like, Moisture, Total water and sediments, sulfur, carbon percentage, Flash point, Aniline point, Neutralization point, Ash content  

· Classification of various hydrocarbon, Analysis of various heavy metals like, Ba, 
Ca, Cr, Fe, Pb, Mo, Ni, Pt, Zn, K, Na by AAS, Application of Thermal and Fast Neutron in Petroleum Products, Analysis of S, Halide, Zn, Fe, Co, Ni, V Pb, Ba and Ca by X-ray Emission, Separation of Petroleum product by GC (Gaseous sample, C2-C4, C4-C6 hydrocarbon)

Unit-II

Analytical methods for constituents in Ores and Alloys

12
· Introduction to ores and alloys

· Classification of alloys
· Estimation of Brass, Bronze and Steel alloys using classical and instrumental 

methods
Unit-III
Analytical methods for constituents in Cement 


12
· Introduction of Portland Cement, Chemical reactions involved in the 
manufacturing of cement.

· Analytical methods for the estimation of each constituent in cement by Classical 
and Instrumental Methods, Analysis of High Alumina Cement by DTA method

Unit-IV   Analytical methods for constituents in Paint, Varnishes and Lacquer  
12
· Introduction and classification of paints

· Determination of Volatile and Non-Volatile matter in paint/varnishes, Water 

content 

· Isolation and determination of various pigments in Paint/varnishes and analysis of 
Ti, Cr, Fe, Pb, Zn, SO4 in paint and varnishes.

· Loss on ignition Analysis of Vehicle, Estimation of Acid number, Hydroxyl 
Number, Polyhdric alcohol etc.

Unit-V

Analytical methods for some constituents of Oils & Fats

12
· Introduction, Definitions of SV, IV, SE, Acid Number, R. M value
R. I value P-number, K-number
· Estimation of SV, IV, R. M value, R. I value, P-number, K-number, Acid number, 
peroxide value in Oil and Fat
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    Total Marks : 100
Paper-XVI

Analytical Practicals
Spectrophotometric Methods of analysis

· Estimation of Ni, Mo & Fe using solvent extraction method
· Estimation of various constituents of steel like Ni, Cr, Mn etc. 

· Determination of Ca, Na, K & Li by flame-photometric method
Applied analysis-I
· Determination of SV & IV in an oil sample
· Determination of various drugs by volumetry and spectrophotometric methods 

Applied analysis-II
· Determination of   N P & K from fertilizer sample
· Estimation of pigments in paint samples  

Viva-voce based on fundamental aspects of analytical chemistry   
25 marks
Reference Books:
(1) Principle of Instrumental Analysis VIth edition by D. A. Skoog F. J Hooller & T. A. 

     Nieman Saunders College Publication







(2) Introduction to Instrumental Analysis by R. D. Braun Mc-Graw Hill Book Company 

(3) Vogel’s Text Book of Inorganic quantitative chemical analysis Vth edition by G. H. 

      Jeffory, J. Busseff, J. Mendliam & R. C. Denny




 

(4) Application of Nuclear Magnetic Resonance spectroscopy in Organic Chemistry 

      By L. Jackman Pergaman New York







(5) Fundamental of Analytical Chemistry by D. A. Skoog, West & Holler



(6) Principle of Instrumental Analysis VIth edition by D. A. Skoog and Leary


(7) Basic Concept of Analytical Chemistry by S. M. Khopker




(8) Organic Quantitative Analysis by A. I. Vogel






(9) Spectroscopy by J. H Dyer








(10) Environmental Chemistry by A. K. Day






(11) Instrumental Method of Chemical Analysis by B. K. Sharma
(12) Standard Method of Chemical Analysis Part-A and Part-B by F. J. Welcher
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