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BEDOBR - IE /Objectives and Outline of the Course

H | AXEETHE. 9FOERICIILEY . @0 FLEOERE, TR, EEME~NORBICOLWTHERTZDO L, S9FILEYMH LV
ZDEERTH 2D FYEOERAEEERNEBICOWVWTRGRT 5, @D FLEMEERT 27-OICHEINZEGRIGD
NEEFHICOWTER L, [INEES. EREEMESES. FRES. ERGRU. EfMREOEZEBICOVWTRGRT 5, &
HIZ, TOLSICERINI-EDFHEOREERKIR, HTFRIELR > CICERNYIEIC DLW THERT 5,

Z | This lecture deals with fundamental polymer chemistry including definition of polymer molecules, a brief introduction of the

history and current status of polymer science, designing of basic and advanced polymeric materials, especially focusing on
the classification and characteristic features of the polymerization methodologies so-far developed. The following items will
be illustrated; addition polymerization, ring opening polymerization, transition metal-catalyzed coordination polymerization,
polycondensation, polyaddition, controlled / living polymerization, and polymer reactions. In addition, some basic physical
properties of polymers, examples of the polymer effects, and remarkable functionalities of the designed polymeric
compounds will also be lectured.

FBDREHFIZE /Learning Objectives

B | B4 0EnFlteEWaeamd 527-00@ELDEGHEZERET 5,
BN FORFESEFIHT 27-0DFEEERET 2,

BN FRIGICE 2@ FIEYOBERBCHUEEC T EES 5,
To understand the synthetic methodologies for vaious polymers.

i

b

To understand the procedures for control of the structures of polymers.
To understand polymer reactions for the synthesis of functional polymers, polymer degradation, and forming of network
polymers.
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B EZEDEMEDFHEEX / Fulfillment of Course Goals (JABEE BEER}H 0 &)
H
£
IRZEETEEE /Course Plan
No. IEH Topics AZ Content
1 B | &2FtFoERE (1) BAFOBMTLEER, DFELHTFENT. BDFO—RIEEICHH ZERLBEICDOL
THHT 2.
Z | Fundamentals of polymer | Basic concept of polymeric compounds, definition of molecular weight and molecular
chemistry (1) weight distribution, primary structure of polymers are to be discussed.
2 H | @5 FEoER (2) BEEATOERE LFH, RASHFLEEREDFOLE, EERIGOHNIE L HHEICD
WTCERT %, FiIc. EHBEAORRTICOVWTERT %,
% | Fundamentals of polymer | History and cheracteristics of synthetic polymers, classification of polymerization
chemistry (2) reactions are to be discussed. Especially, chain polymerization is to be focused.
3 H| ZYALES (1) s R, BRRRG. FIERIG, EEBERIS. EEIHIHIERIER, HEAGRISICD
WTHEET B,

Z | Radical polymerization (1) Elementary reactions of radical polymerization (initiation, propagation, chain transfer,
and termination), polymerization inhibitor, copolymerization in radical polymerization
are to be discussed.

4 H | Y ALES (2) BARILORER,. BEALRHRE., FEHE/ v —RBEICODWTERT 2,

& | Radical polymerization (2) Kinetics, depolymerization, equilibrium polymerization in radical polymerization are to
be discussed.

5 B |A44>vE46 (1) AFAVERICHITZE/ v — A, A, BE. RRG. FLERIS, EHEE
RIG. B, JAF v ofE RERICOWVWTRBRT 2,

& | lonic polymerization (1) lonic polymerization (1)

6 H| A#4>&E4 (2) ToZFVERICBIIZE/ v—0FEHA. FRAL BAE. RERIS. FIERIG. EHEEE)
RIG. WA+ 0, RERICOWTRET 5,

Z | lonic polymerization (1) Monomers, initiators, elementary reactions, effect of counter ions, and kinetics in
anionic polymerization are to be discussed.

7 H | HRES HREAGKILOFH., hFHUyHREA. 724 VHARES. BLURRI—TIL B
RIRTIL, BIRT 2 FOBEREAICOWCERT %,

Z | Ring opening polymerization Characteristic features of cationic and anionic ring opening polymerization of various

cyclic monomers are to be discussed.
8 B | E6RLOHEICE2E0F | VEVITEEONEE AL BB, RISEEICOVWTERYT 5,
DIEESE (1)
% | Control of polymer structures | Principle, classification, procedures, and reaction mechanisms of various living
by precisely controlled | polymerizations are to be discussed.
polymerization (1)
9 B | E6RLOFEICEZ2ENT | ZRHPFRRIT—DGRALLTT7TAY IR~ 777 b RYUST—DERKRAEICD
OREEHIE (2) WCHEET %,
% | Control of polymer structures | Syntheses of block copolymers and graft copolymers by living polymerization are to
by precisely controlled | be diuscussed.
polymerization (2)
10 | B | EX<EMEICL2ES Ziegler-Natta Rfffff, XX O VMEICLERUFL 74 Y OERICOVTERT 2,
o, MHRBEMERICOVWTCLERT 5,
Z | Transition metal-catalyzed | Synthesis and properties of poly(alpha-olefin)s by transition metal-catalyzed
polymerization polymerization (Ziegler-Natta polymerization), and stereo-specific polymerization are
to be discussed.
11 | B | Ekés BERERISORH. RISHEE., BLURRNLERERTY ¥ —DEEEICOWTER
ER-R

Z | Condensation polymerization Characteristic features, reaction mechanism, and procedures of typical condensation
polymerization are to be discussed.

12 B | Em. FifEse B0 - RS RICORE. RIGHERE. &5 ICRENLEMRN - ANfEEaRREY <

2
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—DAREIC D WTERT B,
% | Polyaddition and addition | Characteristic features, reaction mechanism, and procedures of typical polyaddition
condensation and addition condensation are to be discussed.
13 | B | ®5F&E (1) EAFREOFH., @0 FRIGICE 20 FEM LR, S0 FAEIC DLW TBRY
%o
| Polymer reaction (1) Fundamentals of polymer reactions and chemical modifications and chemical
transformation of polymers by polymer reactions are to be discussed.
14 | B | ®5FRE (2) BT ONERIGE SN FORBRIG (MENZE L LFHERE) ISOWTERET 2,
= | Polymer reaction (2) Degradation and sross-linking of polymers as examples of polymer reactions are to
be discussed.
15 | B | &2 FOBE L #eHR HERERBICAIT TOEDFODFRBERFCOWTERT .
Z | Structural design of polymers | Design of polymer structures for the expression of the desired functions is to be
and functions expression discussed.

B1E%H /Prerequisite(s)

H | B2, WELCZOERZEREL TCWEIEHNEE LWL (BEMICIIF |, 21, BT | 0FEE L BAERE),
FREMBOBAMERGE CEBALEE T 2FEIL. EERBICHLESZ L,
Z | Basic knowledge for organic chemistry and physical chemistry (for example, completion of the classes of Chemistry |,

Chemistry I, Organic Chemistry 1) is desirable.
The applicants for attending this class who have not yet completed the above-mentioned classes have to consult the
lecturers.

REREAFE (FE - BES)

/Required study time, Preparation and review

H

FERITERNERBTIEH DD, MERBICETIHDE LTEBETE I EAFET S,

AERIE, FEESICL->TmaFzlEdmbD 2200 7 XIRY DT oD, FEBREIMMOES 1 ERT 7 REEHKRZ LM
BUT DT REEEERT DL,

THRESEECSEZZMALC. FRANBRICBET 2BEZBENICEET LI ENEFE L L,

REHBICEDE, EREICHLFEZ 1 KH. B2 2B, b8 C3BAOFEETICMA. NT R M EHERICHE
ZAB-0DFERHEEET 5,

i

This class is not included to the compulsory subjects. However, the students are strongly required to attend this class
considering that this class is an equivalent to the compulsory subjects.

You will be assigned to one of the two classes, ma or mb, according to the student's number. Refer to the distribution list
which is delivered by the Educational Affairs Office, then register the appropiate class.

The applicants have to do 1 hour preparation for and 2 hours reviewing for each class, and are also required to do additional

learning for the middle- and the end-of-the semester tests.

HR}E 5EZE /Textbooks/Reference Books

5|

T =R AV PERPERREBVT, N T Ly ZABOEREIT,
sEE:

(E2FERAA V] (EEEE, A Z tF, #HABEE),

[(EasFRE B2 &9FF: K. ERIEFRA),

[EfmoFRT] (RBA, RHFEE, 44 T2 X)),

[DFhoMilET CALADRNIENTF MANGAEZEEYT 5] (BIEME,
"Introduction to Polymers, 3rd edt.", R. J. Young and P. A. Lovell eds.

HE ()

b

The lecture will be given in a high-flex style, using power point materials and a blackboard.
The leture materials in English will distributed individually by teachers.

FAEETI D B R R O E%E /Grading Policy

B | d@EE/ldg4> 74 21cTiTd PR, 2HRABROH 2 BoRBRIC L Y IETHmT 5, PEERR L FHAABROANLI %X
SZROFEIIREHINRL, OANE D TERED Z &,
Z | Evaluation will be done manly by the intermediate and term-end examinations.

Those who have not yet taken either intermediate examination or term-end examination are not eligible for evaluation.
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