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GREEN CHEMISTRY 

10 h UNIT-I 
Grcen Chemistry: Introduction Definition of green chemistry. need of green chemistry. 
basic principles of green chemistry. Green synthesis - Evaluation of the type of the reaction 

i) Rearrangements (100% atom economic). ii) Addition reactions (100% atom economic). 

Organic reactions by Sonication method: apparatus required examples of sonochemical

reactions (Heck. Hunds-Diecker and Wittig reactions). 

10 h UNIT-II 
Selection of solvent:i) Aqueous phase reactions ii) Reactions in ionic liquids, Heckreaction. 

Suzuki reactions, epoxidation. ii) Solid supported synthesis 
Super critical CO2: Preparation, properties and applications, (decaffeination, dry cleaning) 

10 h UNIT-III 
Microwave and Ultrasound assisted green synthesis: Apparatus required, examples of 

MAOS (synthesis of fused anthro quinones, Leukart reductive amination of ketones) -

Advantages and disadvantages of MAOS. Aldol condensation-Cannizzaro reaction-Diels- 

Alder reactions-Strecker's synthesis. 

h UNIT-IV 
Green catalysis: Heterogeneous catalysis, use of zeolites, silica, alumina. supported catalysisS- 

biocatalysis: Enzymes, microbes Phase transfer catalysis (nmicellar/surfactant) 

10 h UNIT V 
Examples of green synthesis/ reactions and some real world cases: 1. Green synthesis of the 

following compounds: adipic acid, catechol, disodium imino diacetate (alternative Strecker's 
synthesis) 2. Microwave assisted reaction in water - Hoffimann elimination methyl benzoate 

to benzoic acid - oxidation of toluene and alcohols - microwave assisted reactions in organic 

solvents. Diels-Alder reactions and decarboxylation reaction. 3. Ultrasound assisted reactions - 

sonochemical Simmons -Smith reaction (ultrasonic alternative to iodine). 



REFERENCE BOOKS 

1. Green Chemistry Theory and Practice. P.T.Anatas and J.C. Warner 

2. Green Chemistry V.K. Ahluwalia Narosa. New Delhi. 

3. Real world cases in Green Chemistry M.C. Cann and M.E. Connelly 

4. Green Chemistry: Introductory Text M.Lancaster: Royal Socicty of Chemistry (London) 

5. Green Chemistry: 1ntroductory Text, M.Lancaster 

6. Principles and practice of heterogeneous catalysis, Thomas 1.M.. homasMbn Wiley 

7. Green Chemistry: Environmental friendly alternatives R S Sanghli and M.M. Srivastava, 

Narosa Publications 
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ENVIRONMENTAL CHEMISTRY 

UNIT-I 
Introduction 9 h 

Concept of Environmental chemistry-Scope and importance of environment in now adays -

Nomenclature of environmental chemistry - Segments of environment Natural resources 
Renewable Resources - Solar and biomass energy and Nonrenewable resources - Thermal 

power and atomic energy - Reactions of atmospheric oxygen and Hydological cycle. 

UNIT-II 
Air Pollution 9h 

Acid rain Definition - Sources of air pollution- Classification of air pollution 
Photochemical smog - Green house effect - Formation and depletion of ozone Bhopal gas 

disaster -Controlling methods of air pollution. 

UNIT-III 
9h Water pollution 

Unique physical and chemical properties of water 
water quality Dissolved oxygen - BOD. COD, Suspended solids, total dissolved solids. 

alkalinity - Hardness of water - Methods to convert temporary hard water into soft water -

Methods to convert permanent hard water into soft water - eutrophication and its effects 

principal wastage treatment - Industrial waste water treatment. 

water quality and criteria for finding of 

UNIT-IV 

Chemical Toxicology
Toxic chemicals in the environment - effects of toxic chemicals - cyanide and its toxic effects 

- pesticides and its biochemical effects toxicity of lead, mercury, arsenic and cadmium. 

9h 

UNIT-V 
Ecosystem and biodiversity 
Ecosystem: Concepts structure Functions and types of ecosystem Abiotic and biotic 
components - Energy flow and Energy dynamics of ecosystem Food chains Food web 
Tropic levels Biogeochemical cycles (carbon, nitrogen and phosporus) 
Biodiversity: Definition - level and types of biodiversity - concept significance - magnitude 

and distribution of biodiversity - trends 

at national, global and regional level. 

9h 

biogeographical classification of India - biodiversity 
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