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Course Objectives:
Learn an interdisciplinary approach to the scientific and societal issues arising from industrial
chemical production, including the facets of chemistry and environmental health sciences that can be
integrated to promote green chemistry and the redesign of chemicals, industrial processes and
products

Understand the use of alternatives assessments that combine chemical, environmental health,
regulatory, and business considerations to develop safer products.

UNIT - 1: Principles and concepts of green chemistry 9 Hrs
Introduction, Green chemistry Principles, sustainable development and green chemistry, atom
economy, atom economic reactions: Rearrangement and addition reactions and un-economic
reactions: Substitution, elimination and Wittig reactions, Reducing Toxicity. Waste - problems and
Prevention: Design for degradation, Polymer recycling

Learning Outcomes:

At the end of this unit, the student will be able to

e Apply the Green chemistry Principles for day to day life as well as synthesis 153
e Describe the sustainable development and green chemistry L2
« Explain economic and un-economic reactions L2
e Demonstrate Polymer recycling L2
UNIT - 1I: : Catalysis and green chemistry 10Hrs

Introduction to catalysis, Heterogeneous catalysts: Basics of Heterogeneous Catalysis, Zeolites and
the Bulk Chemical Industry, Heterogeneous Catalysis in the Fine Chemical and Pharmaceutical
Industries, Catalytic Converters, Homogeneous catalysis: Transition Metal ion Catalysis, Organo-
catalysis, Greener Lewis Acids, Asymmetric Catalysis, Phase transfer catalysis: Hazard Reduction,
Oxidation Using Hydrogen Peroxide, Bio-catalysis and photo-catalysis with examples
Learning Outcomes:
At the end of this unit, the student will be able to

e Explain Heterogeneous catalyst and its applications in Chemical and Pharmaceutical

. L2

Industries
e Differentiate Homogeneous and Heterogeneous catalysis L2
Identify the importance of Bio and Photo Catalysis - L3
e Discuss Transition metal and Phase transfer Catalysis L3
UNIT - III: Organic solvents: environmentally benign solutions 7 Hrs

Organic solvents and volatile organic compounds, solvent free systems, supercritical fluids: Super
critical carbon dioxide, super critical water and water as a reaction solvent: water based coatings,
Ionic liquids as catalysts and solvents

Learning Qutcomes:

At the end of this unit, the student will be able to

e Demonstrate Organic solvents and importance of solvent free systems L3
e Discuss Super critical carbondioxide L2
e Explain Super critical water and water as a reaction solvent IL7)
¢ Interpret fonic Liquids as Catalyst and Solvent L2
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UNIT - IV: Emerging greener technologies and alternative energy sources 8 Hrs
Biomass as renewable resource, solar power, other forms of renewable energy, introduction and
applications of Fuel Cells, Chemicals from Renewable feedstocks: Chemicals from Fatty Acids,
Polymers from Renewable Resources. The Syngas Economy, The Bio-refinery, Design for energy
efficiency: Photochemical Reactions and Examples, advantages and Challenges.

Microwave-assisted Reactions-examples and applications, sono-chemical reactions- examples and
applications.

Learning Outcomes: ‘

At the end of this unit, the student will be able to

e Describe importance of Biomass and Solar Power L2
e Illustrate Sonochemistry and Green Chemistry L2
e Apply Green Chemistry for Sustainable Development L3
e Discuss the importance of Renewable resources L3
UNIT — V: Green processes for green nanoscience 8 Hrs

Introduction and traditional methods in the nanomaterials synthesis, Translating green chemistry
principles for practicing nanoscience. Green Synthesis of nanophase inorganic materials and metal
oxide nanoparticles: microwave-assisted synthesis, green synthesis of metal and metal oxide
nanoparticles, green chemistry applications of inorganic nanomaterials

Learning Outcomes:

At the end of this unit, the student will be able to

e Discuss green Chemistry Principles for practicing Green nano synthesis L3

o Illustrate Microwave Assisted Synthesis L2

e Differentiate Hydrothermal and Reflux synthesis L2

e Demonstrate Green Chemistry applications of Inorganic nanomaterials L2
Text Books:

1. M. Lancaster, Green Chemistry an introductory text, Royal Society of Chemistry, 2002.
2. Paul T. Anastas and John C. Warner, Green Chemistry Theory and Practice, 4" Edition,
Oxford University Press, USA, 1997.
Reference Books:
1. Sanjay K. Sharma and AckmezMudhoo, Green Chemistry for Environmental Sustainability,
First Edition, , CRC Press, 2010.
2. AlvisePerosa and Maurizio Selva, Hand Book of Green chemistry Volume 8: Green
Nanoscience, wiley-VCH, 2013
Course Outcomes:
At the end of this Course the student will be able to
e Apply the Green chemistry Principles for day to day life as well as synthesis for

sustainable development. o
e Differentiate Homogeneous and Heterogeneous catalysis L2
e Demonstrate Organic solvents and importance of solvent free systems L2
¢ Describe importance of Biomass and Solar Power for green environment. L2
e Discuss green Chemistry Principles for practicing Green nano synthesis using 13

Microwave Assisted technique.
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