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= | Based on the fundamental polymer science, the static properties pf polymers including molecular weight analysis and the

solution properties of polymers will be introduced in this lecture.

H | AT 052FOLTFRHEMEAERT S
BN FRROFEBITO R EZBRT 2
%= | Understanding the molecular properties of polymers in a solution

Understanding the analysis method of polymers in a solution

‘ >H: ‘

No. 188 Topics AR Content
1 B |&0@E: F#& mFICET 2 — MR F iR,
Z | 0. Introduction Basic introduction of polymers.
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2 H|Z#1E: &9 FRRLEEOR | 30 TFHEOHEDBTRLZORE. 80 FHFYMHICIOVWT,
R (p3)
Z | 1. The origins of polymer | The origins of polymer science and the polymer industry.
science and the polymer
industry (p3)
3 B | 2. EANERS L OHER RERYUT— vs. ATAKRYT— JAvVY - 777 FHEEWE,
o | 2. Basic definitions and | Basic definitions and nomenclature. Classification of polymers.
nomenclature (p4)
4 H |3 &2F0onFE TP FEDEE L ZTDRAE R,
Z | 3. Molar mass and degree of | Molar Mass, degree of polymerization.
polymerization (p10)
5 B | 4. AREOYEB(FE BROBARNFIZTDOVWTOESE,
= | 4. Thermodynamics of | 4. Thermodynamics of Polymer Solutions (p237)
Polymer Solutions (p237)
6 H | 5. Flory-Huggins Dz (1) EAFBRROLY PO —DFHEE
& | 5. Flory-Huggins Theory (1) | Combinatorial entropy change.
entropy (p239)
7 H | 6. Flory-Huggins ®3Ez(2) ENTFARODIY ZINE—DFE, y-/874—4&, FHEHR, Flory @ Theta BE,
Z | 6. Flory-Huggins Theory (2) | Gibbs free energy change.
enthalpy (p243)
8 H | 7. Flory-Huggins @2z (3) SEEESGELUC BT BILFERT v L
ZE | 7. Flory-Huggins Theory (3) | Partial molar quantities and chemical potential. Mean-field theory.
chemical potential (p245)
9 B |8 ARENIA—X BRRE /N X — &k, BEOYEA L,
= | 8. Solubility parameter ( p250) | Solubility Parameter Approach.
10 B |9 &9F#HDLNY =0 FHEOKRIFEFIIES & BEER,
& | 9. Chain dimensions (p253) Freely jointed chains. Radius of gyration.
11 | B | 10. &9 FDHRAEE REH, BHTFOENTFOHRERE
Z | 10. Excluded Volume of | Freely rotating chains. Real chains.
polymers (p256)
12 | B | 11. F—HHEE -#HFEHPFE: | REEICLDZDFEDRE,
REE
& | 11. Colligative properties, | Number-average molar mass. Osmosis and chemical potential, measurement of
Number-average molar Mass, | osmotic pressure.
osmotic pressure (p271)
13 | H | 12. B9 FAROERFE (1) | 80 FHERROMBELHTE
% | 12. Frictional Properties of | Intrinsic viscosity, measurement of solution viscosity.
Polymers in Solution 1 (p299)
14 | B | 13. &9 FAROEREM (2) | Mark-Houwink-Sakurada B3f&=t,
& | 13. Frictional Properties of | Mark-Houwink-Sakurada relation.
Polymers in Solution 2 (p263)
15 H | 14, BEOEOBELIRR - EE2F | Rayleigh O XERELEHR
BHTE
& | 14. Electromagnetic scattering | Light scattering, weight-average molar mass, Zimm plot, Intramolecular form factor.

and weight-average molar

mass (p281)

BiE5t /Prerequisite(s)

H | EANAYBEFOMBEZE L TVWDIIENETLL,
= | Knowledge of basic physical chemistry is desirable.

BEBEATE (T2 -

1B8%) /Required study time, Preparation and review

B | ®EORBENTOERERD S0, BENT R FETD,
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| = | A practice exam will be given each week to deepen students' understanding of the content of each week's lecture.

H | R.J. Young X U'P A. Lovell &"Introduction to Polymers” Chapman&Hall HhgIZED <,

Z | R.J. Young, et al, "Introduction to Polymers” Chapman&Hall

B | BBRTRMOBEAERT 5, ABRICL 2L, BREABROERICHIZI2ERANLBSICOVWTOBRAER TS 1M, &
SICFBRNARZIGA LZEICET 2 1A LY., ERED 80% %  EH 5, INIC, HEBLWEEFDTZ % 20% 2EM
5, HEEENVTAT. BRECOABREZEETERVEEICIE, V74 v 0iEiEd L CIEBERTETIBEDH 5,
ZDEGEIE. BEPICHEERZTS,

Z | The final exam will be used to evaluate grades. The examinations will cover 80% of the course content in terms of
understanding of basic concepts in general and mathematical ability to apply what has been learned. Attendance and an in-
class test will be added to this total of approximately 20%. In cases where face-to-face lectures cannot be held and exams
cannot be given in the lecture room, online exams or assignments may be given. In such cases, separate instructions will be
given during the lecture.

B | HEBEENTAAVESIE. moodle FDYXTLEFRALTH Y 74 VEREZIT,

Z | In case of emergency ( like virus pandemic, COVID-19), the lecture will be carried out using online movies. Please refer to
the Moodle System in Kyoto Institute of Technology Center for Information Science.
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