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I | Itis aimed to study polymer structure which is key to understand properties of polymer materials. There is hierarchy in
polymer structure in such a way that structures with different features are formed in length from micro to macroscopic scale.
Especially, fundamentally important items listed below, starting from micro to macroscopic scale, will be lectured.
Furthermore, some experimental methods of structural analyses will be mentioned.
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To understand and memorize knowledge of the repetition of bonding modes between monomers, sequences in copolymers,
graft copolymers and block copolymers.

To understand and memorize knowledge of configurations and tacticitis.

To understand and memorize knowledge of mean chain lengths and the distribution of units of repetition.

To understand and memorize knowledge of branching and network structures.

To understand and memorize knowledge of trans, gauche, cis, and skew.

To understand and memorize knowledge of alpha helix of polypeptides, beta structure of polypeptides, polyproline helix and
collagen structure, keratin and its models, beta folding structure of proteins (beta turn, reverse turn structure) and other
fibrous

To understand and memorize the knowledge of microphase separation structure of block copolymers and phase separation
structure of polymer blends.

To check the level of understanding of the contents of lectures from 1 to 7. Self-analysis of the level of understanding by
students themselves and review of items lacking understanding in order to systematize knowledge.

To understand the hierarchical structure of polymeric assemblies.

To understand the crystal structure of polymers.

To understand the structure of polymer spherulites.

To understand the crystallization mechanism of polymers.

To understand the formation process of higher-order structure of polymers.

To understand the amorphous structure of polymers

To understand the measurement and analysis methods of polymer solids, especially diffraction, scattering, and microscopy.

B EEDEMEDFHMEEX / Fulfillment of Course Goals (JABEE BSEHR}H b &)

B m

REEHEEE Course Plan

No. IEH Topics AA Content
1 B | &2 FotxEEQ) T/ v —BOBEEAOBREL, £EAEICHITZEI. /77 bEESEKETAY Y
HEAHHK
Z | Chemical structure of | Repetition of bonding modes between monomers, arrangement in copolymers, graft
polymers (1) copolymers and block copolymers
2 H | @970z EE(2) AY74F¥alb—rary QIREE) &40 F>F— QLERAN)
Z | Chemical structure of | Configurations and tacticities
polymers (2)
3 B | &2 FoEEE®R) FigEER LR L BN 0N
Z | Chemical structure of | Distribution of average chain lengths and units of repetition

polymers (3)

4 H | &9 F0iEs4) R NS L HEEE
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Z | Chemical structure of | Branching structure and mesh structure
polymers (4)
5 H | &H9Foavkx—ay (| F7YR T=va, YR AFa—
RECEE) (1)
& | Conformation of polymers (1) | Conformation of polymers (1)
6 B | @2F0avkhi—vay QL | RURTFRD a AUy IR RURTFRED B#HEE KU TAUYAYysRET
REREE) (2) S—FURE TIFUEZTDETIL, AVRIBD B IFY T AEE (B X—
UN=RRZ—=ViEE) L ZDOMOMHIRZ VNI E, BIREZ VX7 BOESREE. B
OIS
& | Conformation of polymers (2) Alpha helix of polypeptides, beta structure of polypeptides, polyproline helix and
collagen structure, keratin and its models, beta folding structure of proteins (beta
turn, reverse turn structure) and other fibrous proteins, higher order structure of glo
7 B | &2 FOEDBEICK 218 70y o HEAHRO I/ OESEEBE. R -7 L FOESBREE
= | Structure by phase separation | Microphase-separation structure of block copolymers, phase-separation structure of
of polymers polymer blends
8 B | PrEEERE BEANBROEREDTF v 7,
& | Mid-term exam and | Checking comprehension of the lectures.
explanation
9 H | @0 FEAHROEE() BN FEEROBERE
% | Structure of polymer | Hierarchical Structure of Polymer Assemblies
assemblies (1)
10 | B | @2 FESHOBEQ) ENFOEEBEE 1
% | Structure of polymer | Crystal structure of polymers 1
assemblies (2)
11 | B | @9 FESHOBER) =T DIERIEE 2
Z | Structure of polymer | Crystal structure of polymers 2
assemblies (3)
12 H | @0 FEARHRDOEE4) BT OFERHERE 1
% | Structure of polymer | Crystallization mechanism of polymers 1
assemblies (4)
13 | B | @9 FEEHOEE(S) = F ORERERE 2
& | Structure of polymer | Crystallization mechanism of polymers 2
assemblies (5)
14 | H | @5 TFEE*0HESE (6) I REE
& | Structure of polymer | amorphous structure
assemblies (6)
15 B | AIER & BITE B¥TE - BUELE - BHERE
% | Methods of Measurement and | Diffraction, scattering, and microscopy

Analysis
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Required study time, Preparation and review

BEE)

H | 8RECHL. BRANRICETZ2FEL 1 B, 8% 2BH. 6hbE TC3BEOFE - EFICMA. LE- MEROHDF
BRECHERT A MIER 270D ET 5, LR—MIKHTEHTYE I L,
Z | Foreach class, one hour of preparation for the lecture content and two hours of review, for a total of three hours of preparation

and review, plus study time for writing a report and preparing for the final exam. Students are required to write their own

reports.

#HR}E S5EZE Textbooks/Reference Books
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= | Use "Fundamentals of Polymer Science, edited by the Society of Polymer Science,Japan" as a reference, and "Basic Polymer
Science" (2nd edition), edited by the Society of Polymer Science,Japan (Tokyo Kagaku Dojin) (published in 2020) as a
textbook.

BB D 5 ER VELE Grading Policy

B | PR  ZREZOZERMEREOEEN BN TRETEINEINER D, BE  dEEER (50%), #BFELR—F (20%).
BAEHRAE 30%). AETTOH0 AU LEDLDEAKET B,

= | Mid-term exam: See if you can answer the end-of-chapter questions in the textbook on your own. Grades: Mid-term exam
(50%), second-half report (20%), second-half final exam (30%), a total of 60 points or more will be passed.

B EEIES Point to consider

H LR—MIZEA-EHIELAanwW e, RIEZ[FIF2 2L, LR— MOMERKREZREICEDRWZ & SEXEB LUS%E URL
THTRBTDHI L,

Z | The reports must not be plagiarized or stolen, must have cover sheets, must not use the report question papers as the cover

sheets, and must be sure to include references and reference URLs.




