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1. To determine phenolphthalein alkalinity methyl alkalinity and total alkalinity in given sample. 
2. To determine total hardness & calcium hardness in the given of water. Express your result in moles/litre 

and mg/l as CaCO. 
3. To determine acidity in the given sample of water. Express your result in equivallance/L and mg/L as 

CO2 
4. To determine the percentage of available chorine in the given chlorine solution sample. 
5. To determine the chloride content in a given sample of water. 
6. To determine the dissolved oxygen in the given sample of water. 
7. To determine the 3 day BOD of the given sample of water. 
8. To determine COD of the given waste water sample. 
9. To determine total solids (T.S) and total dissolved solids (T.D.S) in the given sample of water. 
10. To determine pH of the given different sample of water. 
11. To determine the conductivity of the sample of water. 
12. To find out the potassium in given sample of water. 
13. To find out particular matter in the air. 

  



 
 
Course Title  Industrial Waste Treatment & Management  
Course Number (ICB-551) 
Credits 04 
Course Category Core  
Contract Course 04Periods /week 
Type of Course Theory 
Course 
Assessment 

Sessional Test -30%   /   End Semester Examination -70% 

Course Objectives The objectives of this course are to make the students aware about the quality of 
industrial wastewater and its effects on the environment and how it can be 
managed. The students should learn both new and conventional technologies of 
wastewater treatment including organics removal and removal of heavy metals. 
The students should also learn about biotechnological approaches towards 
recovery of valuable chemicals as part of their curriculum. 

Course Outcome 1. After successful completion of the project the students will be able to work 
independently or as a team on Effluent Treatment Plants (ETP) of industries. 
Basically all chemicals and processing industries has effluent treatment plants 
and need qualified chemist/industrial chemist to supervise the operator.  

2. The students should also go for higher studies and could pursue biosorption of 
metals and bioconversion of waste to wealth as an area of their work.  

3. The subject has a very wide scope in industry and research. 
Syllabus No. of 

Lecture 
Unit -1 Industrial Waste Water Treatment Technology, types of treatment physical, 

chemical and biological. Treatment levels Primary (Sedimentation, Filtration, 
Grit removal etc), Secondary (Trickling filter, rotary drum reactor, aerobic and 
anaerobic treatment), Tertiary Treatment (Adsorption, advanced oxidation etc). 
Strategies for Industrial water recycle and reuse. 

12 

Unit -2 Solid Waste Management : Types of waste, management of solid waste, 
treatment and disposal of non-hazardous solid waste (landfills, scrubbing, flue 
gas cleaning, incineration, heat drying, wet oxidation, biodegradation etc), 
treatment of hazardous waste, E-waste treatment. 

12 

Unit -3 Biosorption of Metals Introduction, heavy metals, Biosorption by fungi, algae 
and bacteria, factors affecting biosorption, bioreactors for Biosorption- Packed 
bed reactor, fluidized bed reactor, rotating discreactor, sequential reactor. 

12 

Unit -4 Biotechnological Intervention in Environmental Management 
Biotechnological application to the management of environment- Composting, 
CarbonSequestration, Bioenergy and biofuels, Anaerobic digestion for methane 
production, factorsaffecting biogas production. 

12 

Total 48 
Books*/ 
Referen
ces 

References: 
1.  Environmental Chemistry by AK De 
2. Environmental Biotechnology by Indu Shekhar Thakur 
3. Bioconversion of waste to industrial products, Editors: A. M. Martin ISBN: 
978-1-4613- 
7668-2 (Print) 978-1-4615-582 

 

Course Assessment/ 
Evaluation 
Grading Policy 

Sessional Total: 30 
End Semester Examination: 70 

Total 100 

 



 
Course Title  Green Chemistry  
Course Number (ICM 1005) 
Credits 02 
Course Category Core Course 
Contract Course 02 Periods /week 
Type of Course Theory 
Course Assessment Sessional Test -30%   /   End Semester Examination -70% 
Course Objectives To impart knowledge of design, manufacture and use of chemical products through solvent less 

approaches for the environmental friendly processes to reduce or to eliminate the hazardous 
substances 

Course Outcome After successful completion of this course the students will be able to  
1. learn importance of environment and technologies for  management 
2. methods to reduce, recycle and reuse waste 
3. develop products and materials in a manner that does not use hazardous substances 
4. solve environmental problems by creating alternative, safe technologies 

Syllabus No. of 
Lecture 

Unit -1 Introduction to Green Chemistry What is Green Chemistry? Need for Green Chemistry. Goals of 
Green Chemistry. Limitations/ Obstacles in the pursuit of the goals of Green Chemistry. 
 

8 

Unit -2 Principles of Green Chemistry and Designing a Chemical synthesis Twelve principles of Green 
Chemistry with their explanations and special emphasis on the following with examples: 
a) Designing a Green Synthesis using these principles; Prevention of Waste/ byproducts; 
maximum incorporation of the materials used in the process into the final products, addition, 
substitution and elimination reactions. 
b) Green solvents– super critical fluids, water as a solvent for organic reactions, ionic liquids. 

08 

Unit -3 Green Synthesis/ Reactions 
a) Green Synthesis of the following compounds: adipic acid, catechol, disodium iminodiacetate b) 
Microwave assisted reactions in water: Hofmann Elimination, methyl benzoate to benzoic acid, 
oxidation of toluene and alcohols. 
c) Ultrasound assisted reactions: sonochemical Simmons-Smith Reaction. 

8 

Unit -4 Future Trends in Green Chemistry Oxidation reagents and catalysts; Biomimetic, 
multifunctional reagents; Combinatorial green chemistry; Proliferation of solvent-less reactions; 
Green chemistry in sustainable development. 

08 

Total 32 

Books*/ 
Reference
s 

1. Ahluwalia, V.K. and Kidwai, M.R. New Trends in Green Chemistry, Anamalaya Publishers, 2005 
2. Anastas, P.T. and Warner, J.K. Oxford Green Chemistry -Theory and Practical, University Press, 
1998 
3. Matlack, A.S. Introduction to Green Chemistry, Marcel Dekker, 2001, Cann, M.C. and Connely, 
M.E. 
Real-World Cases in Green Chemistry, American Chemical Society, Washington, 2000 

 

Course 
Assessme
nt/Evalua
tion 
Grading 
Policy 

Sessional Total: 30 

End Semester Examination: 70 
Total 100 



 
Course Title  Environmental Chemistry  

Course Number (ICM – 2005) 

Credits 02  

Course Category Core Course 

Contract Course 02Periods /week 

Type of Course Theory 

Course Assessment Sessional Test -30%   /   End Semester Examination -70% 

Course Objectives To impart knowledge about the environmental pollution, pollutants, toxicology and ecology for the safety of 
environment and related issues 

Course Outcome After the successful completion of the course the students will be able: 
1. To know about the role of a Environmental chemists and draw on a range of concepts from chemistry 

various environmental sciences to assist in their study of what is happening to a chemical species in 
the environment 

2. To know about the important general concepts from chemistry include understanding chemical 
reactions  and equations, solutions, units, sampling, and analytical techniques 

3. To gain the knowledge of environmental pollution, toxicology and ecology 
4. To be good environmental managers 

Syllabus No. of 
Lecture 

Unit -1  Environmental Pollution (A): 
1.  The Environment: Introduction, components, chemical and physical characteristics of the 

atmosphere, Environment pollution, classification of pollutants. 
2. Structure and function of ecosystems, productivity, decomposition, energy flow, ecological 

efficiencies, global pattern of productivity, nutrient cycling (Carbon, Nitrogen and Phosphorus). 
 

08 

Unit -2 Environmental Pollution (B): 
1. Types and major sources of air pollutants, effects of air pollutants on physico-chemical and 

biological properties surrounding atmosphere. 
2. Types and major sources of water pollutants, effects of water pollutants on physico-chemical and 

biological properties of water bodies. Radioactive and thermal pollution sources and their effects on 
surrounding environment. 

08 

Unit -3 Toxicology: Definition of toxicology, its history, scope and its literature, Dose-response relationship. 
Absorption, distribution and excretion of toxic materials. Toxicity of metal ions, (Pb, Hg, Al, Ni, As) organic 
toxicants such as Halogenated hydrocarbons, pesticides and solvents. 

08 

Unit -4 Ecology: Introduction, scope, Ecosystem, bio-geochemical cycles, Homeostasis 08 

Total 32 

Books*/ 
References 

References: 
1. Air Quality, Thad Godish. 
2. Chemical and Biological Methods for Water Pollution Studies, R.K. Trivedy. 
3. Analytical Agricultural Chemistry by Kanwar & Chopra. 
4. The Nature and Properties of Solides by Nyle, C. Brady. 
5. Toxicology, The Basic Science of Poisons by Caserett & Doulls. 
6. Fundamental of Ecology by E.P. Odum. 

 

Course 
Assessmen
t/Evaluatio
n 
Grading 
Policy 

Sessional Total: 30 

End Semester Examination: 70 

Total 100 

 
 
 

 


