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SEMESTER III 

 

CHEO 541 OPEN ELECTIVE: Environmental and Green Chemistry 

 

 

UNIT I: Atmospheric Chemistry 

Temperature and pressure variation in the atmosphere, role of free radicals in atmospheric 

chemistry. Catalytic processes of ozone destruction, formation of Antarctic and Arctic ozone 

holes. Chemistry of smog formation, VOCs and their oxidation. Acid rain. PAHs and heavy 

metals in aerosols, lifetime and transport of aerosol particle. Global warming and greenhouse 

effect, Climate change Protocols. Sources of Indoor air pollution 

 

 

UNIT II: Water and Soil Pollution 

Sources of water pollution: agricultural and pesticidal pollutants, industrial and domestic 

effluent. Marine pollution, oil spills and oil pollution. Community wastewater treatment 

chemistry, biological process for removal of phosphorus and nitrogen from wastewater 

sources. Soil formation: Physical and Chemical weathering, Soil properties: Soil Texture, 

Cation exchange capacity, Causes of soil pollution, Chemistry and management of municipal 

and biomedical waste. 

 

 

UNIT III: Environmental Toxicology and Detoxification Mechanism  

Organic biocides, chemical stability, photolytic and non-photolytic reactions, hydrolysis, 

oxidation and reduction reactions, rates of degradative reactions, mobility of biocides. 

Principles of toxicology, chemical solution to environmental problems, better 

biodegradability. Kinetics of decomposition, solid remediation, chemical remediation and 

bioremediation. 

 

 

UNIT IV: Principles of Green Chemistry 

Principles of green chemistry, use of green starting materials and renewable feedstock, green 

solvents, green catalyst, less hazardous products, design for energy efficiency, design for 

degradation and real time analysis for pollution prevention. 

 

 

 

Contact Hours per week: 4 
Credits: 4 
Terminal Examination Duration: 3 Hours 
Maximum Marks: 100 (Terminal – 80, Sessional – 20) 
 
Course objective: This course on environmental and green chemistry will educate the students 
about the concerns, remediation and perspective about environment and the global concerns. 
Students are expected to understand different aspects of environmental chemistry, chemistry of 
atmosphere, soil and water and fundamental aspects of green chemistry.  
 
Learning Outcome: Students will be able to demonstrate an understanding of environmental 
chemistry, viz. air, water and soil pollution and their relationships vis-a-vis environment. Students 
will also learn green and sustainable methods developed in chemistry. 
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