a. Estimation of macro nutrients: P
flame photometry.
b. Spectrophotometric determination of Iron n Vit

3 . o amin / Dietary Tahlets
c. Spﬁm‘plkﬂunmtm Identification and Determination ul'('aﬂ‘)i{ I k;th - .
Soft Drink. ¢ine and Benzoic Acid in

otassiu ‘alci
M. Calcium, Magnesium n soil samples by

Recommended Books:

1. Willard, H. H. Instrumental Methods of Analysis, CBS Publishers

:

;:szx\og & Lerry. Instrumental Methods of Analysis, Saunders College Publications, New
3. Skoog, D.A.: West, D.M. & Holler, F.J. Fundamen
Saunders College Publishing, Fort Worth (1992).

4. Harmis, D. C. Quantitative Chemical Analysis, W. H. Freeman.

5. Dean. ). A. Analytical Chemistry Notebook, McGraw Hill,

6. Day, R. A. & Underwood, A. L. Quantitative Analysis, Prentice Hall of India.

7. Freifelder, D. Physical Biochemistry 2.4 Ed., W.H. Freeman and Co., N.Y. USA(1982).

8. Cooper, T.G. The Tools of Biochemistry, John Wiley and Sons, N.Y. USA. 16(1977).

9. Vogel, A. 1. Vogel's Qualitative Inorganic Analysis 7m Ed., Prentice Hall.

10. Vogel, A. 1. Vogel’s Quantitative Chemical Analysis 6m Ed., Prentice Hall.

11. Robinson, J.W. Undergraduate Instrumental Analysis 5m Ed., Marcel Dekker, Inc., New
York (1995).

tals of Analvtical Chemistry 6w Ed.,

CHE-SE-3044: CHEMICAL TECHNOLOGY & SOCIETY
(Credits: 04)
Theory: 60 Lectures

Course Objective: The objective of the course is to enable students to have a firsthand
understanding of different types of equipments needed in chemical technology and offer them
conceplts regarding some important parameters. The syllabus also emphasizes the dynamic
nature of the relations between society on one hand and technological achievement from
chemical industries on the other hand. In other words, it tries to explore societal and
technological issues from a chemical perspective. . o=

Learning Outcome: Students shall be familiarized with processes and‘ terminologies in
chemical industry, like mass balance, energy balance etc... Learners wz{l be able to use
chemical and scientific literacy as a means to better understand the topics related to the

society.

Chemical Technology . . -
iffere i needed in chemical technology, including reactors, d|§t|llalmn
- vy iy e ¥ tions in chemical industry.

columns, extruders, pumps, mills, emulgators. Scaling up opera
Introduction to clean technology. - _ . .
Concept of relative humidity, molal humidity, dew point, partial saturation. e
Material Balance: Recycle, bypass in batch, stage wise and continuous operations in sy

with and without chemical reactions. ' _ .

Energy balance: Energy balance of systems with and without chemical reactions.

Society .
Social issues related to soil, air and water pollution. C\M
68 istry
of Chem!
pt apal’a(?_?::ggs



CISBN Y/5-93-81141-55-7 (2013) ©svee WL N
= : Cw DClhi B ¥
5. Cann, M.C. & Connelly, M. E. Real worid cases in Hnedlore

Chemical Society (2008) Green Chemi
. -nemistry, Americ;
6. Cann, M. C. & Thom : .
Society (2008). as, P. Real world cases in Green Chemistry, American ¢
Sy, American Chemical

7. PaVIa. D: L. Lampman. G. H & Kriz G.S W

Techniques: A Microscale Approach, 4 Ed., Brooksco " 211 O"Eanic Laboratory
? S/Lole; 2007,

J——— ———

e -~

CHE-HE-6026: INDUSTRIAL CHEMI

s CALS 2 ; ¥
(Credits: Theory-04, Lab-02) AND ENVIRONMENT
Theory: 60 Lectures

Course Objectives: This course provides an introduction to the various industrial vas
inorganic chemicals, their manufacturing processes, applications storage an;l thae :;:ﬂvda‘ndi
handling them. Contribution of these industrial chemicals towu;-ds air and water ;I:u:i::i
and their effects on living organisms and the environment has also been covered.i‘tudentx
are also expected to learn about metallurgy, energy generation industry and the pollution
threat they pose. This course also discusses about management of the different kinds of
wastes, their safe disposal and the importance of practicing green chemis‘try in Chemica;l
industry.

Learning Outcomes: After successful completion of the course, students would have learnt
about the manufacture, applications and safe ways of storage and handling gaseous and
inorganic industrial chemicals. Students will get to know about industrial metallurgy and the
energy generation industry. Students will also learn about environmental pollution by various
gaseous, liquid wastes and nuclear wastes and their effects on living beings. Finally, the
students will learn about industrial waste management, their safe disposal and the

importance of environment friendly “green chemisiry " in chemical industry.

: 1 anic Chemicals :
Industrial Gases and Inorg cs, storage and hazards in handling of the

Industrial Gases: Large scale production, us !
following gases: OXyger. nitrogen, argon, ncon, helium, hydrogen, acetylene, carbon

monoxide, chlorine, fluorine, sulphur dioxide ar'ld phosgene. . ‘
Inorganic Chemicals: Manufacture, application, analysis and hazards in handling the

ic acid, nitric aci iC acl tic soda, common salt,
f ' icals: hydrochloric acid, nitric acid, sulphuric acid, caus ! |
b(:}rlgzl%glc;ﬁl;:apzwﬁcr. sodium thiosulphate, hydrogen peroxide, potash alum, chrome

. : ; rmanganate.
alum, potassium dichromate and potassium pe ganate (10 Lectures)

Industrial Metallurgy miconductor

Preparation of metals (ferrous and nonferrous) and ultrapure metals for se

0
technology. (4 Lectures) C\':\M
. WEAD

of Chemistry.
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Eavironment and its segments

Foosystems. Biogeochemical cycles of carbon, nitrogen and wlphur
air Pollution: Major regions of atmosphere. Chemical and photochemical reacti
. Lo L A
atmosphere. A pollutants: types, sources, particle size and chemical nature. Pt o
. . s i . e, L
gmog: its constituents and photochemistry. Environmental effects of nzone, M
air pollution. -

n
otochemical
ayrr sources of

flution by SO, T, CO. NO« H>S and other foul smelling gases

N “ 'h‘ ; r:" 5 ¥
of CO. NOx, SO and control procedures. Methods of estimation

Ffiects of am pollution on living organisms and vegetation. Greenhouse effect and Global

warming. Ozone depletion by oxides of nitrogen. chlorofluorocarbons and Halogens, removal
of sulphur from coal. Control of particulates.

Water Pollution: Hydrological cyple. water resources, aquatic ecosystems, Sources and
nature of water pollgtams, Techniques for measuring water pollution, Impacts of water
pollution on hydrological and ecosystems.

Water purification mcthods. Effluent treatment plants (primary, secondary and tertiary
treatment). Industrial effluents from the following industries and their treatment:
electroplating, textile, tannery, dairy, petroleum and petrochemicals, agro, fertilizer, etc.
Siudge disposal.

Industrial waste management, incineration of waste. Water treatment and purification
(reverse osmosis, electro dialysis, ion exchange). Water quality parameters for waste water,
idustrial water and domestic water.

(30 Lectures)
Energy & Environment
Sources of energy: Coal, petrol and natural gas. Nuclear Fusion / Fission, Solar energy,
Hydrogen, geothermal, Tidal and Hydel, etc.
Nuclear Pollution: Disposal of nuclear waste, nuclear disaster and its management.

(10 Lectures)
Introduction to biocatalysis: Importance in “Green Chemistry” and Chemical Industry.

(6 Lectures)

Recommended Books:
I. E. Stocchi: Industrial Chemistry, Vo1, Ellis Horwood Ltd. UK. |
2. R.M. Felder, R.W. Rousseau: Elementary Principles of Chemical Processes, Wiley
Publishers, New Delhi. ‘ - ' |
3. J. A. Kent: Riegel’s Handbook of Industrial Chemistry, CBS Publishers, New Delhi,

4. S S Dara: A Texthook of Engineering Chemistry, S. Chand & Company Ltd. New

Delhi. . .
5. K. De, Environmental Chemistry: New Age International Pvt., Ltd, New Delhi. ‘
sollution Analysis: Wiley Eastern Lid, New Delhi.

6. S.M. Khopkar, Environmental :
7. S.E. Manahan, Environmental Chemistry, CRC Press (2005). M
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