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Basic concepts of "Polymer Reaction Engineering" are elucidated, as a field in chemical engineering. In the
course, the following topics are highlighted. (1) Kinetics of polymerization on the basis of the reaction
mechanisms and elementary reactions. (2) Analytic and probabilistic models for polymerization reactions. (3)
Basic concepts of molecular weight distribution and its applications. (4) Computer simulation for polymer
design.
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By the end of this course, students should be able to:

1. formulate/calculate various reaction rates and molecular weight distribution, for a given set of elementary
reactions.

2. draw various styles of molecular weight distribution profiles (number/weight basis, independent variable with
the logarithmic scale, etc.)

3. formulate/calculate the average molecular weights.

4. elucidate the effects of reactor operation on the molecular weight distribution and copolymer composition
distribution.

5. elucidate the effects of temperature and concentration on the polymerization rate and the molecular weight.

BN Course description

1. @5 FBOST5E1E Polymer Reaction Engineering: Introduction

2. BIREADHEEF  Kinetics of Step Polymerization

3. BRES OISEAE, 75 &0 OBEE&  Reactor Operations of Step Polymerization, Concept of
Molecular Weight Distribution (MWD)

4. B - HEIED 853/ Number- and Weight-Based MWD

5. fchEooAn, 25 - EEYHEAE  Most Probable Distribution, Number- and Weight-Average Chain Length
6. EEH, i, 2G50 1 & 77V Linear, Branched, Crosslinked Polymers and Gel




7. 7V AIVEAE ORI )GH, BLGRIG  Elementary Reactions in Free-Radical Polymerization, Initiation

8. AL Propagation

9. fE1kts, HEHFEEISL  Termination, Chain Transfer Reactions

10. EASEE, &M —dEmIYTFIE  Polymerization Rate, MWD: Kinetic Approach

11. Zrf 8547 OW#HEE & F§%E  Instantaneous and Accumulated MWD

12. 5B fi—MEEimA) % MWD: Probabilistic Approach

13, BGRB8, LE G A A (W E) Effect of Temperature, Copolymer Composition
(Instantaneous)

14, EA LMD 270040, LEAEMEEROEEME, LEAKOESE /A Bivariate Distribution,
Accumulated Copolymer Composition, MWD of Copolymers

15. AN Polymerization Technologies

16. #®% Final Examination
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Read the text before the class, and try to derive the equations therein. Review thoroughly after the class, and try to
make actual calculations and draw the figures for better understanding. Approximately 4 hours of study per week
for the preparation and review is expected.
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Lectures and problem solving
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Final examination and assignments

HFE - 2EZELE Textbook and material

HYHB OFE L7297 F A I, "Modeling and Simulation of Polymerization", % f .

A course note entitled, "Modeling and Simulation of Polymerization", written by the teacher in charge is used.

SR B - PARAEE  Prerequisite
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Basic knowledge on chemical reaction engineering and polymer chemistry.

ZDOMDOIFEEFIH  Note
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Face-to-face class




