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This lecture will explain the chemistry of polymer materials related to environmental functions, including bio-based polymers.
The environmental functions covered include biodegradable and environmentally friendly polymers, as well as polymer
recycling. The lecture will particularly focus on understanding reaction chemistry, learning the basics of various synthetic
methods and degradation reactions of the polymers mentioned above, and discussing recent trends. In addition, the
fundamentals in polymer synthetic chemistry that should be minimally acquired in the Bio-based Materials Science major
will be explained.
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% | Understanding the characteristics and synthetic methods of environmentally friendly polymers
Enabling the explanation of chemical reactions related to polymer material cycles
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No. IEH Topics AZ Content
1 H | REcan REMEICEADLZ2EDFOREEICDOVTESR
% | Environments and polymers Learning about topics related to polymers and environmental issues
2 H | @5 FtFoER (1) ENFOER. BEE, 28, FEIIOLTER
= | Basics in polymer chemistry | Learning about the definition, history, classification, and characteristics of polymers
3 H | @59 FEoER (2) EOFONE, B —REBEICOVLTER
= | Basics in polymer chemistry Il | Learning about the classification, characteristics, and primary structure of polymers
4 H | @5 FoamE (1) BRES (EEAR) ICO2LWTER
Z | Synthetic methods of | Learning about step-growth polymerization (polycondensation)
polymers |
5 B | @3FoaE (2) BEREA (BN, [FIHEE) (CD0THER
Z | Synthetic methods of | Synthetic methods of polymers Il
polymers Il
6 H | &> Fo&asE (3) HEHEES (ZYVNLER) [CDOVLTER
Z | Synthetic methods of | Learning about chain polymerization (radical polymerization)
polymers Il
7 B | &2 FoamE (4) EHEES ((FVEE) ITDO2LTER
% | Synthetic methods of | Learning about chain polymerization (ionic polymerization)
polymers IV
8 B | &> FoamE (5) EHEAS FARES) 2L TER
% | Synthetic methods of | Learning about chain polymerization (ring-opening polymerization)
polymers V
9 H | @9 F0&KE (6) VEVIES, fERICOVTESR
Z | Synthetic methods of | Learning about living and controlled polymerizations
polymers VI
10 | B | "M AR=ZKY T —DERK LEEBRNAAR=2ZRY v —DEFEE ZOAREIC DOV TER
% | Synthesis of biobased | Learning about the types and synthetic methods of chemically synthesized biobased
polymers polymers
11 | B | £9@ERY - ZDEK | LE2ERROEDEERY v —Z R0, ZOBBELEREICDOVTER
(1)
& | Biodegradable polymers and | Learning about the types and synthetic methods of chemically synthesized
their synthesis | biodegradable polymers
12 | B | £9@ERY - ZDEK | LE2ERROEDEERY v —ZP0II, ZOBBELEREICDOVTER
(2)
& | Biodegradable polymers and | Learning about the types and synthetic methods of chemically synthesized
their synthesis Il biodegradable polymers
13 | B | @9 FRICH T 2 FHEME BAFOEREDRICEE T 2ERAEICONTER
Z | Organic catalysts in polymer | Learning about organic catalysts involved in the synthesis and degradation of
chemistry polymers
14 | B | @92 F00# BOFONRIKIE EZ DEBICDONTER
% | Polymer degradation Learning about the degradation reactions of polymers and their applications
15 | B | &0, SBROBE EREFEBIEL. O TFORBEEDSHICOVWTHS
% | Summary and perspectives Summarizing the entire lecture and learning about the future of environmental
functions of polymers
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Z | Please note that KIT requires 45 hours of study from students to award one credit, including both in-class instructions as
well as study outside classes. Students are required to prepare for each class and complete the review after each class.
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% | Nothing in particular
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L | Evaluation is based on a report assigned at the end of the semester (70%) and answers to quizzes given during the lectures
(30%). The report submission will not be accepted for students missing more than five classes, including on-demand lectures.
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- Lecture materials will generally be distributed in advance but may also be distributed via the Internet during the class.
Thus, it is preferable to bring your own device.

- When citing text in your report, ensure that the quoted sections are clearly marked and the sources are cited. Avoid
excessive quoting. Do not alter the quoted sections, including any typos.

- Do not submit a report created by someone else (including generative Al) as your own work.

- If there are any doubts about the content of your report, an oral examination may be conducted separately.




