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This lecture introduces the basic concepts of molecular characteristics, structure and physical properties of polymers. The
topics include the tethodology of structural analysis, thermodynamics of polymer solutions, statistical properties of a single
polymer chain, rubber elasticity, crystallization and melting, glass transition, viscoelasticity.
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Tacticity of polymers

Higher-order structure of polymers

Structures of crystals and liquid crystals of polymers
Statistical properties of a single polymer
Thermodynamics of polymer solutions
Thermodynamics of rubber elasticity

Crystallization and melting of polymers

Grass transition of polymers

Viscoelasticity of polymers
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REEHEIEE Course Plan

No. IEH Topics AZA Content
1 H | F#® A bagsvay  XEER [BHoFOk] ouBMITEEER
Z | Introduction Introduction:  Significance of Polymer Physics
2 H | &9 F0o—XEE EOFOBLOWBE. £/ v— DS, EHPA. Sk RinEE. HEAER
= | Structure of polymers | Types of branching, types of copolymerization
(configuration) Chemical structure of monomers, average molecular weight, molecular weight
distribution
3 H | 89700 FE FHERNFEOWSR - DFENHORER - HFEDOFHESE
% | Concept of Molecular Weight Discussions on "average" of molecular weights. Definition and origin of Molecular
weight distributions. Various techniques to measure the molecular weights.
4 H | @9 FOXREE ElEs R4, REMAEEREREMBEER. ~V v XEE
& | Structure of polymers | Rotational isomer, short- and long-range structure, helical structure
(conformation)
5 H | @5 FomREE() EREE. FREE
Z | Higher-order structure of | Higher-order structure of polymers (1)
polymers (1)
6 H | @9 FomR#BER) BRBE, BP0 TFOaRBENERLREL
% | Higher-order structure of | Liquid crystal structure
polymers (2)
7 H | @59 FOmREE3) BHiER, K&, RU~—704 (BoBES)
% | Higher-order structure of | Single crystals of polymers, polymer spherulite, polymer alloys
polymers (3)
8 H | &5 FHEOFEQD) KRIBEERE, T4 L0140, REEEHODH
& | Statistical properties of | End-to-end distance, random-coil
polymers (1)
9 H | @9 FHEOKEQ2) EAFHOVADY, REOSHFHE
& | Statistical properties of | Dimensions of polymers
polymers (2)
10 | B | @52 F3AROMEE) BFENEZB W -ED FARDORNE
% | Thermodynamics of polymer | Flory-Huggins theory
solutions (1)
11 | B | @5 F3ROMEE() EEE. BEME
Z | Thermodynamics of polymer | Osmotic pressure, Intrinsic viscosity
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solutions (2)
12 | B | JL5H% TLEEORANFE, TLHEDHFH
% | Rubber elasticity Thermodynamics of rubber elasticity
13 | B | &0 FoRILEE A7 X | B - BRICOBRNFE, H 7 REBOHH
%
2 | Crystallization and melting of | Thermodynamics of crystallization and melting of polymers
polymers
14 | B | &5 7ok (1) MEMEDRRMR. =0T OREME DR
Z | Grass transition of polymers Thermodynamics of glass transition of polymers
15 | B | @5 7otk (2) K —REBRER]
Z | Viscoelasticity of polymers Phenomenological description of viscoelasticity, viscoelastic features of polymers
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Understanding of the fundamentals of chemistry, organic chemistry, and physical chemistry is prerequisite.
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Reviewing on the basis of the notes taken in the classes is requested for 2 hours after each class. Evaluation puts an

emphasis on the degree of understanding for the content of the classes.

B | #RE  [E@REssFRE] (B2 s2FFaR GERICFERA) (2020 £F147)
Z | Textbook: "Kiso-kobunshi-kagaku" (The society of polymer science, Japan, Ed.)

B | EAMICEHRICRTHBR OB ETMHE I 5,
= | Evaluation is determined on the basis of the results of term-end examination.
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