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GREEN CHEMISTRY AND ENGINEERING

The course introduces students to the subjects of Green (Sustainable) Chemistry and
Engineering which are state-of-the art scientific fields for the development of new processes
and the production of chemicals that are safe for the environment and public health. The
students will gain the appropriate knowledge related to the redesign, improvement and
modification of chemical products and processes in order to reduce or eliminate the use
and/or the generation of hazardous substances. In addition, the course will provide a
framework of knowledge which can be exploited in the design and process development of
new materials, products, processes and systems using greener processes without
compromising the products’ desired features and applications.

*Framework for the development of Green Chemistry and Green Engineering: Goals,
principles, tools.

*The 12 principles of Green Chemistry. The 12 principles of Green Engineering.

*Green metrics (atom economy, effective mass yield, reaction mass efficiency,
environmental factor).

*Optimization of production processes, modifications and redesign of products.
sInherently Safer Design (ISD). Principles, Strategies, Examples.

*Process Intensification (IP). Technology and equipment.

*Renewable raw materials, benign solvents and auxiliaries in the Chemical Industry.
*Methodologies for chemical synthesis based on “atom economy” principle.

*Evaluation of reaction efficiency according to the chemical structure, chemical reaction
and chemical transformation.

*Green solvents in organic synthesis and extraction process.

*Green Extraction of natural products.

*Examples of use of green materials, reactants, solvents - Examples of the development of
green chemical reactions.

*Case studies presenting large scale applications of green processes.

*Methodology steps for solving problems related to the application of Green Chemistry and
Engineering principles.

*Jonic Liquids (ILs) and Deep Eutectic Solvents (DES). Structure, properties, applications.
*Chemical reactions with increased energy efficiency — High Energy Techniques
(microwave radiation, ultrasound).

*New trends in Green Chemistry and Engineering. Biomimetic and multifunctional systems.
Green Nanotechnology. Industrial Ecology, Green Pharmaceutical Technology. Circular
Economy. Sustainable Farming.

Green Chemistry Laboratory:




Synthesis and characterization of ionic liquids and Deep Eutectic Solvents - Organic
synthesis applying green methodologies - Production of polymer films using natural raw
materials and green methods - Green synthesis of silver nanoparticles - Synthesis of
compounds used as flavors and fragrances using high energy techniques.

Hours per LABORA- HOME-
semester: LECTURES |16 |EXERCISES |8 |"1ory |16 |work | 135 | TOTAL HOURS: 175
Student The final grade is calculated as the sum of (a) the grade in the Final Written Examination

peffOffT_\anCE/ (60%) and (b) the grade in the Laboratory Assessment (40%). The grade of the Laboratory
evaluation: | Assessment will be considered in the final grade only if the grade obtained in the Final
Written Examination is higher than 5.0.




