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Optional Paper : Analytical Chemistry

Introduction

Role of analytical chemistry Classification of analytical methods classical and
instrumental. Types of instrumental analysis. Selecting an analytical method. Neatness and
cleanliness. laboratory operations and practices. Analytical balance. Techniques of
weighing, errors. Volumetric glassware cleaning and calibration of glassware. Sample
Volumetric glassware cleaning and Calibration of glassware. Sample preparation-
dissolution and decompositions. Gravimetric techniques. Selecting and handling or
reagents. Laboratory notebooks. Safety in the analytical laboratory.

Errors and Evaluation Definition of terms in mean and median. Precision-standard
deviation, relative standard deviation. Accuracy-absolute error, relative error. Types of
error in experimental data determinate (systematic), indeterminate (or random) and gross.
Sources of error and the effects upon the analytical results. Methods for reporting
analytical data. Statistical evaluation of data-indeterminate errors. The uses of statistics.

Food analysis
Moisture, ash, crude protein, fat crude fiber, carbohydrates, calcium, potassium, sodium
and phosphate. Food adulteration-common adulterants in food, contamination of foods
stuffs. Microscopic examination of foods for adulterants. Pesticide analysis in food
prodcuts. Extraction and purification of sample. HPLC. Gas chromatography for
organophosphates. Thin-layer chromatography for identification of chlorinated pesticides
in food products.

Analysis of Water Pollution
Origin of Waste water, types, water pollutants and their effects. Sources of water
pollution-domestic, industrial, agricultural soil and radioactive wastes as sources of
pollution. Objectives of analysis-parameter for analysis-colour, turbidity, total solids,
conductivity, acidity, alakalinity, hardness, chloride, sulphate, fluoride, silica, phosphates
adn different forms of nitrogen, Heavy metal pollution-public health significance of
cadmium, chromium, copper, lead, zinc, managanese, mercurry and arsenic. General
survey of instrumental technique for the analysis of heavy metals in aqueous systems.
Measurements of DO, BOD, and COD. Pesticides as water pollutants and analysis. Water
pollution laws and standards.

| fuels-produced gas and water gas-calorific value.

Analysis of soil, Fuel, Body Fluids and Drugs

(a) Analysis of Soil, moisture pH total nitrogen, phosphorus, silica, lime, magnesia,
manganese, sulphur and alkali salts.

Fuel analysis : liquid and gas. Ultimate and proximate analysis-heating values-grading of

coal. Liquid fuels-flash point, aniline point, octane number and carbon residue. Gascous

(a) Clinical (,hem]stly Composition of blood-collection and preservation of mmp]u
Clinical analysis. Serum electrolytes, blood glucose, blood urea nitrogen, uric acid,
albumin, globulins, barbiturates, acid and alkaline phosphates. Immunoassay : principles
of radio imirimoassay (RIA) and applications. The blood gas analysis trace elements n the
body
(b) Drug analysis : Narcotics and dangerous drug. Classification of drugs. Screening by
gas and thin-layer chromatography and spectrophotometeric measurements.
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Rooks Suggested:

1. Analytical Chemistry, G.D. Christian, ].Wicy.

7 Fundamentals o analytical Chemistry. D.A. Skoog. D.M. West and F.J. Hooler, W.B. Saunders.
3. Analytical Chemistry-Principles. J.H. Kennedy. W.B. Saunders.

1. Analytical Chemistry-Principles and Techniques. LG. Hargis. Prentice Hall.

5. Principles of Instrumental analysis D.A. Skoog and J.L. Loary, W.B. Saunders.

6. Principles of Instrumental Analysis D.A. Skoog W.B. Saunders.

7. Ouantitative Analysis, R.A. Day, Jr. and A.L. Underwood, Prentice Hall.

8. Environmental Solution, S.M. Khopkar, Wiley Eastern.

0. Basic Concepts of Analysis Chemistry, S.M. Khopkar, Wiley Eastern.

10. Handbook of Instrumental Techniques for Analytical Chemistry, F. Settle, Prentice Hall
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