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PAPER — | : RESEARCH METHODOLOGY

Unit — |
Research Material Collection, Preparation & Preste
Methods of literature collection, experimental desi planning and execution of

investigation — preparation of research and rewagticles for journals, thesis, research
proposals — objectives, preparation, presentatioisalective evaluation.

Unit—1I

Statistical Analysis

Basic elements and tools of statistical analyg®rebability, sampling measurement and
distribution of attributes — Approaches to develepinof models — Test of significance —
Analysis of variance — one way and two way ANOVARegression and correlation —
Linear, simple and multiple regression models -tvgmfe in statistics — XPSS, design
expert.

Unit — 11l

Spectroscopy — Principle , Instrumentation and Agajion

UV-Visible NIR spectrophotometer, Inductively Coegl Plasma (ICP) Spectroscopy,
Flame Photometry, FTIR and Photoluminescence Spauttometer

Unit — IV

Chromatography — Principle, Instrumentation & Apption
Paper, thin-layer Chromatography, Gas ChromatograpiMMass Spectrometer, High-
performance Liquid Chromatography and lon Exchadlgeomatography.

Unit—V

Characterization of Nanomaterials

Scanning Electron Microscopy (SEM), Atomic Force cMscopy (AFM), X-ray
Diffraction (XRD), Differential Scanning Calorimet¢DSC)/TGTA and Surface Area
Analyzer.

References:
1. Statistics in Biology, Bliss, G.1.(1970). McGrawlKNol | and 1l, New delhi.
2. Environmental Instrumentation, Fritschen, L.J. &waly.L.W. (1979). Springer-
Verlag, New york.
3. Analytical Biochemistry. Holme.D.L. and Peck H. 83). Longman, London.
4. Hawk’s Physiological chemistry, T4Ed, Oser, B.L. (1965), Tata McGraw Hill,
New Delhi.
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PAPER- Il : Applied Environmental Science

Unit — |

Introduction

Concept and scope of Environmental chemistry — ienmental segments — Types of
pollutants - chemical and photochemical reactionatmosphere — Green house effect —
role of microorganism — Soil pollution — wastes gmullutants in soil — Solid waste
management.

Unit -1l

Air Pollution

Introduction - Sources and classification — Airlptant accidents - Effects of oxides of
carbon, sulfur, nitrogen on Humans. Animals, plart&conomic effects — sampling
procedures — Analytical methods — Control of ailygmn by settling chamber, filters,
electrostatic precipitators, scrubbers.

Unit — I

Water Pollution

Introduction - Sources — organic pollutants - comtent processes in surface waters —
waste water treatment — sampling procedures arsguation — procedures for analyses
of water quality parameters.

Unit — IV

Instrumental techniques

Conductivity Meter, pH meter, Chemiluminescence, giHi performance liquid
chromatography, lon chromatography and lon seleclectrodes.

Unit—V

Legislation and Regulations

The water (Prevention and Control of Pollution) At®74, as amended up to 1988 — The
Air (Prevention and Control of Pollution) Act, 1984s amended by Amendment Act,
1987 — Environment Impact Assessment Act 2006- Eheronment (Protection) Act,
1986 — Hazardous Wastes (Management and Handlieg, 1989

References:

1.Fundamentals of Environmental Engineering — DdbnReible.
2. Air Pollution — M N Rao, H V N Rao.

3.Pollution Control Acts, Rules and Notifications

4. Environmental Sciences — A K De
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PAPER— Il : ADSORPTION STUDIES OF CARBON MARHALS

UNIT — |

Preparation of Adsorbent Materials

Activated carbon (AC) — Granular AC, AC Cloth, ACeMbranes and AC Aerogels.
Determination of factors affecting adsorption: @dsorbate concentration, particle size,
adsorbent concentration, adsorbent properties, fime, bed volume, temperature and
pressure.

UNIT — I

Properties of Adsorbent Materials

Structural parameters and models — Physico-chenmeathanical and surface properties
— Adsorption and wetting characteristics.

Unit — 11l
Adsorptive Removal of Toxic Gases (co, nox, soxash& hydrocarbons)
Material for conventional and non-conventional gasisorption — catalytic

decomposition; Desulphurization methods — Regeeraind non-regenerative alkaline
processes — Adsorption by liquids.

Unit IV

Adsorption Analysis

Kinetics of adsorption & Adsorption rate equatiofsytherms — Langmuir, Freundlich
and B.E.T., Mechanism of adsorption of catioagions, organics and surfactants —
Electrostatic attraction / Repulsion model, ionlextge model, James-Healy model and
surface complex models. Batch & Column dynamiasmanltisorbate sorption.

Unit -V

Applications

Direct and indirect measurement of adsorption afegaand vapors on active carbon
using various techniques - Applications of actiawbon based on its reactivity and
catalytic properties — Laboratory and various uséslustrial applications

References:

1.Active carbon - Milan Smisek, Slavoj cerny

2.Carbon fiber — Jean-Baptiste Donnet and Roopc:Bamsal
3.Phyical chemistry — Atkins

4.Adsorption & Adsorption processes by Ruthven.;
6.Sorption & Biosorption by B. Volesky.
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