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Table1 HW model parameters for unperturbed polymer chains

Polymer(f.) Solvent Temp(©)(C) | A kol A" To| A7'(A) | Mu(A™H)
a-PS(0.59) Cyclohexane 34.5 3.0 6.0 20.6 35.8
a-PMMA(0.79) | Acetonitrile 44.0 4.0 1.1 57.9 36.3
i-PMMA(0.01) | Acetonitrile 28.0 2.5 1.3 38.0 32.5
PIB Isoamyl isovalerate 25.0 0 - 14.0 24.1
PDMS Bromocyclohexane 29.5 2.6 0 25.5 20.6
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Fig.1 Plots of<<S*>¢,/ x. vs. logx. : (@) a-PS in cyclohexane at 34.5°C ; (O) a-PMMA in ace-
tonitrile at 44.0°C ; (A) i-PMMA in acetonitrile at 28.0°C ; (—) HW theory.
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Ax = lim(<R">0 /L) (6)

q = P_I)TDIO<R‘U0>0 (7)
TEHENS, Kuhnt 7 2 v+ BEALFEREqg B8LU1 'O/, —BISROBEFRSH 5.

AK = 2 qS A ! (8)

LizhioT, AckghBinEEOREICEZD1E, R(8)DESHKILT 5, A2ATHICRONS.

T, HWEF ML hid, HEARPoREEESS THIE, BRES Sk > T ZEL 5
HAWEESEA), 550, HANCSHATSERREELILS v ¥ aa4 v E LTHPNS. /¥
SA—F A, TOFRDRLFADHNEWHES D)DOEAVWERT. LT, —Hic, S
FADEE o DE v FATBNTAREL, »2 A BREOEVEIZE, KEWVHRZ S H AL
ABFERFEINRTL, ~YAuERTL. AT O/NSVEER, B S A OO rb 5T,
~Y AR, i, YROTEBND, HATHITENY ARV, BEsi, K(3),
(4)ETablel ®E FIVERDOMEL» SFHE L, a-PS, a-PMMA, B8XUiI-PMMA®D(p, h)DfE
i, zhEn(1.3,, 17.5), 135, 23.5), BLTU2.,, 39.)ATH5.

R OIRIR A BEEACHIEST 3201, FO320ENT(EAEx = 500) IcxiEd 3, HWE
VEANOREDIA Y E2—F T T T 497 Z%Fig.21</RT. TIT, TNZTh OO (BRI [E
P RSROROER) 1F, TEZOS > IKHELL. ~ ) A2 vEDRVa-PMMATIE, &0
A FICHHBEE S EARANEDONS. LML, a-PMMALD b A '/NE L, pPOoRHESEA
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a-PS a-PMMA i-PMMA
(£=0.59) (£,=0.79) (£°=0.01)

Fig.2 Computer graphics of HW Monte Carlo chains (see text).

DBHTI-PMMATIE, SHABARRONAKBL. THISHIEL T, a-PMMAD<S >,/ x,IT iE
BADEN 3 (Fig. 1 B8). —F, i-PMMALX D & 5122 'd/hal, FHESEAPEITEVa-
PSE41, /NIAICIREIL, WhHICbH Y RN TH 3.

4.2 EERABP(K)

Fig. 31T, FUEBAZHHEMRTXEREHT EERE O SUNREISAXS A 2 5 TRIE L 72, a-PS, a-PMMA,
iPMMA, BXUv v Y4475 v 7 (s)PMMAODBEREP(R) DKratky 7 o v b AR,
T, MydEBRVESNTER, RIEEL~NZ bLVOKXESTHSE. bL, #v K3 3 Debye
RS~ P(R) AW A E, 7oy b OFHE(R=0.1—0.24 ") DE & 13<S* > /M. i< i L 3
3. Ltzd->T, a-PSOAMa-PMMALD <S* >eSRKEWVWT LI db M, =10*). Lo
L, Fig.1 DfERTIF, WED<S >eld(M.=10"T)ZIFFL L.

Mwk2P(k) (A2)

k(A1)

Fig.3 Kratky plots of the scattering function P(k) : (@) a-PS(M.=1.01X10*) in cyclohexane at
34.5C ;: (O) a-PMMA (M..=1.09%10*) in acetonitrile at 44.0°C ; (A) i-PMMA (M., =1.07 X
10*) in acetonitrile at 28.0°C ; ((J) s-PMMA (£,=0.92, M.=3.76x10*) in acetonitrile at 44.0
°C ; (=) HW theory (for @, O, A).

F1, % =50 Da-PMMAD<S >e,/ xOMA%, RISEFVTHMLLS &5 5L, HHb
3 3Kratky 7’0 v b OBEREAL=0.4A "FHETRE T 2. Zhid, sPMMAIZDWT b EIE
TH 3O, KB 0k EREEE, Kirste 5™ OEBRTHAHTRITIS N, £ OEFlory 57 1T
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& - T, RISEFNMICK BEANITONE. LL, XY v MRIEAMKE LT BKratkyh x 5 %2 H
W7zKirste > DEBRFER T, FITAOKEVHEBTREY « SHESEV. FE, KL 0EERME, HW
HRRMEMNIC S, F2 oBABNIFEAELE S, £=0.6A 'fhEicEM&arEHN 5. (RISEREA
REJ 201, RISBEONDPEEALEEILENTWE 2D THS.) 5B, i-PMMAODKratky 7°
oy MiRELICHFENT 2045 THB.
43 FEEHERHY [(nle& Do
Flory D@5 FIEBROMN T, ORICB T 32 &0 TORITHRENFEH(E V) EE O &ETT
RESEHER 0613, B TOREE ZoSTEM, BE, BECKSBVWEREHTHS.
L, —#ic, OLp ', TNTHEEKE [n] SIEERBHRBD?» SIRKTERS NS,
O = Vy,/ <S> ([n] =6*"Vi,/M) 9
0= Ry/ /<S> (D= keT/ 677 oRs) (10)
TTT, kel < VER, TRHEEE, 7 3AEMETHS. Tablel @5 2D ESFITD
WTERKDI, M,—>oD D& peDIEPR Do, & Do, « D FESHDRIEE L 72)E % Table 2 i
FEDHIO 0o  ITOWVWTIRHWHERME G /R L. Do » DEERME & HHRME S REKEH /NS L
A3, Kirkwood f* 1.5053 & FZimmfE® 1.479& 0 b/h& v, (HWHEHR? T, pe - EEBEE
BT V,) —F, Oew ldKirkwood fH* 2.862X10%mol ' & D/N& <, MOEBRBEELMZ T

Table2 Values of ®e~ and 0e= for various flexible polymers

Polymer(f.) Solvent Temp(’C) | 10*®s.(mol™") 0o 0 ex(calc)

a-PS (0.59) Cyclohexane 34.5 2.79£0.08 1.26£0.01 1.35

trans-Decalin 21.0 2.75%0.09 1.27%0.01 1.35
a-PMMA (0.79) | Acetonitrile 44.0 2.34%0.06 1.29£0.02 1.34

n-Butyl chloride 40.8 2.60%0.06 1.24%0.02 1.34
i-PMMA (0.01) | Acetonitrile 28.0 2.58+0.11 1.25%0.01 1.35
PIB Isoamyl isovalerate 25.0 2.71%0.06 1.27%0.01 1.36
PDMS Bromocyclohexane 29.5 2.79%0.04 1.28%+0.02 1.37

T T T T T 28
12

) — oy

3 ———e—="" J2.4 %

= 10 =

Bl <

2 — &

= 42.0 52

2 E

12

102 M,/

Fig.4 Stockmayer—Fixman plots of [7]e and De : (@) a-PS in cyclohexane at 34.5°C ; (A) PD
MS in bromocyclohexane at 29.5°C.
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RIIKET B, 77805, Dow dHLMITEEERTIEE L.

Fig. 412, a-PSEPDMS® [ 7]e& De® Stockmayer-Fixman 7 & v b 2R3, a-PS& it
HHIIC, PDMSOBA, <S*™>emM.(x)IcHfld 2 4y 2EFREOMR L 0 GRD TS, [nle
S MYPEMY D l3—EBICEFELR V. §8bB, Pekps'ld, M. DD EKITHEDLL, Vb
W5 “FIKFNE BEET S, Tnid, Flory DEKROKFIEO—D NS I L2 EKT 5.
HWE IC O T RIc & hid, PDMSOd, 3bFEEN SEZ ONBE LD /NS (~2
A), E— XEMOIERLBREUSHEN TV E®. PDMSORKIRIICO Licks. i,
PDMSId # 5 RERRIBET, BEL, —BICFESLVELVDRTVEY, A~ 'ida-PSEEIREET®,
% OB IFPIBPREE S, BBV, Ihd, BOBEAKEGFHEIWNEW)DILHTHS.

5. EBH—HRAEDHR
5.1 EEEFERERERF o
TPEEATIE, as3HERER Y52 — 5200 TH 2Dkt L, HWEHD as i3, (4FW)
BIEHERAERE 5 A — 72 DB E B 35%, 15D,
as=asz) an
2= B/DHK(AL)z 12)
22T, KEALOADOBEKT, AL=0—>coDl, K=0—4/3¢G=0—2) &7, HOEZD
HEAKRT. 1, HEROZIKRO KD IELNS.

2=03,/2n)**(AB)(AL)"* (13)
B=B/a*c%* (14)
co=1lim (6 2<S*>,/L)
AL—>
2[4+(1_1TO)Z]/[4+(1_‘/€0)2+()._1To)z] (15)

TIT, BRE—XMTIAY IRy -y (EVHRGERED, o3t £ - XRE#TH LS. Ch

log a4

log z

Fig.5 Double-logarithmic plots of a$ vs. z: (@)a-PS in toluene at 15.0C; (®, (i)a-PS in benzene
at 25.0°C ; (d:Y. Miyaki) ; (O)a-PMMA in acetone at 25.0°C; (©)a-PMMA in chloroform
at 25.0°C ; (A) PIB in n-heptane at 25.0°C ; (—) HW theory (Domb—Barrett with z—>2) ; (-2
TP theory (Domb—Barrett).
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% [HETPHEZG | LIERST EICT 5. Mo DMBRIRT, 22 &0, #ETPHEHGIHEROTPER &
—¥7 5.

Fig.5 iz, % OM,Da-PSEa-PMMA, PIBD, fEx Opsihicsid 3, aixh oo v
FERTVW, 22T, R(2)DEFM L INDE L BEEEHEEY, R(1)D» 5 adZ5HE
Ltz ¥, asDEEIEE LT, EH L, Domb—Barrett O 28H L CHHRMEZFTHEL /2.
K»obhbEHIT, 2 Lkh->T, M.ODKEW(ZI0)FERER VT, asidz0 A OB E
BV, §8b5, v RGNk 2 TPERMSEK O LciEw, —fkic, EEEs, HWERME
TPEHRMEL O /NS V. THRBEOFESICEE. Thicl, aiZzice L Tl 7o v Mg
3&, Fig.6IcRdT EBD, F—7A21312 1 KO Lick2. $5bb, HTPHRSER
TE5EBD, as3EATOEE, 21R BE EECKST, 2050 EK85.

2
O

log a

log z

Fig.6 Double-logarithmic plots of a? vs. z : (@) a-PS in MEK at 35.0°C ; (D) a-PMMA in
nitroethane at 30.0°C. The other symbols and solid curve have the same meaning as
those in Fig. 5.

5.2 HEFEERRETF«,
MEERRINT a , & R OMEEERBRRT o , 2R CEHT 5.

(n]l=[nload=1[nlea} (16)
Z T,

[(n]o=6%720,(S*>¥* /M) an

[7]e=6"De(<S* >¥* /M) (18)

2L, RUDFD[7] & @ ld, ThEh, —BAFEBHREICBIZ (7] LODETH 3.
43HITHRARI L DT, Voo EEAF—BHRIKEL, BEEKTELVL. LMW -T, &
ZAR(2)DEFEMNHEIZENTVTD, Ok DelBMBTLEHELLEWV. LEMB-T, [n]e&(n]e
b, a,la,b—BTBHELLBV. 22T, ROLIIT, HHC, & a2 BAT 3.

ai=C,ai=C,aoa?l (19)
C,=0,/Ds 20)
ao:q)/(Do (21)
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a, OHWERICH LTh, ¥ETPEHRMSKVIIS LT SL, RADBROND.

a,=a,) (22)
aq>:aq>(2) (23)
24)

H?{ :Cﬂf(as)

TIT, flia.nARDOBEMTH B.
Fig. 712, a-PS&a-PMMA® ai =(=[7]/[nle) XtadDWM 7o v b 2RI, Kb

Sbhd kI, a-PSOF— & Ai3131E 1 RO LicEs, chicxl, aPMMADO#K
BIhTOF — 7 AL, ZhZFNBI0ME G ICEY, »o, AinbaPSIcHd2EHRELD b

1 1

0 0.2 0.4 0.6 0.8 1.0

log a?

Fig.7 Double-logarithmic plots of a} vs. ai : (@)a-PS (M.>10") in cyclohexane at 36.0~55.0
°C(Y. Miyaki). The other symbols have the same meaning as those in Figs. 5 and 6.

log a%

Fig.8 Double-logarithmic plots of a} vs. z: (=) HW theory (Barrett with z—>2) ; (--) TP
theory (Barrett). The symbols have the same meaning as those in Figs. 5 and 6.
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FHieFng, co e, aPSIKHLTRC, =1 EEVTEOVY, a-PMMADC,(C> 1) I3E
BICkET B ERBERTFNER SV, T0LHTLT, ROBEROFERE,SDT LD, a-P
MMADZEERIC BT 5C, 52 RKD B EMTE B, CoRENE, ai(=C,'a)hKZ 3.

Fig. 812, a-PS&a-PMMA®D a stz 7o v + 2/Rx9%%, o, H@lEiE, a,0H
¥iEE LT, HLE, BarrettOR® 28H L CEHE Lz, as DA LER, ELCHEHT, a, bz
DAHDORFE RSV, L, Fig.9IiiRdTEBY, a,bz0H 0L 2%, [Fig. 9
i3, PIBIcstd 25 —4(C,=1)® b&Fh T3, ] Fig. 9 OfERIZ, [nlelcKIKINEDL
VW, TS IODESTFTE, a,KbRIKTIENBVEE BT 5.

0.4+ “ -

log a%

ol

Fig.9 Double-logarithmic plots of @} vs. z. The symbols have the same meaning as those in
Figs. 5 and 6, and the solid curve, as that in Fig. 8.

5.3 E2EUZIREA LEABEY
AT 2HWHER TR, oMK — 2Pl —-XEXBIL T, KRz dEREL,
—RRITA ZIRD & HIcFELT,
A, =AFV+ AP (25)
T, APRKIEMBAETEHTHY, AAVRBENDOBV(E—E —X» 54 2)HWE DA, T,
OB LES ORBEED.
ATVRIIRDIZICE T 5.

A(zHW): 4 7[2/3NA(<Sz>a/2/Mz)1p(Hw) (26)
TIT, Na@7 R4 Fo¥g, VERIHWHOBARKY ©, RATEA 505>,
YEW=(6 A <S*>o/ L) (2/ ad)n(z, z) @n

KEDh oz i3, KADTHER SN THREEHRERE 52 —-sThHy, zBKRATHEA SN
50 FHIEEHERATRE 5 2 -5 TH 5.
2=[Q(AL),2.865]z (28)
IIT, QEALOADEKT, ALl @—2865&750, KE[Ek, SHOBSOEELEKT.
F7:, APRROFICE T B,
AP=a, M '+a,M* (29)
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TIT, arkanld, KiE—XhBE T2 T4 52 —REOEETH, MITKSEWRET
HBDT, MOKZWHHETIRAP=0&7%. HS»I(TPERER, 0KTIRA=0, Lich->
TA™W=0THBDT,
A 2,8 :A(ZE) (30)

L1 E, Liho>T, MOKEWEEIRTA, =0 & 3REE, OHEFERLLTINEE STV,
ZhiE, O/ATA,=0&WVS, FloryD OREDIEEMICK T 55mTH 5.

KOS B LI, TEIH—DHRAER T2 -9 (2 2, D5VIE2)DAHOHEEKE
BB ORW, TRbb, KERAPEZEE L T, Akt L CTETPER S, #TPHEHER KD L
72150, M—ooDBRTOA, AP=0, VW= (z/ adhz) =V(a)(z=z=2)&7 b, TP
PR ASEAL T 5.

BHEE, FFAPIKOWTERT 5. Fig.10ic, a-PSDA; (crf mol /g )My O 72 v +

log A2

log My,

Fig.10 Double-logarithmic plots of A;(in cm®molg*) vs. M. for a-PS : (O) in cyclohexane
at 34.5°C(0) ; (@) in toluene at 15.0°C (see text).

_2 L
st %
°
< E
g N
al e
=
_5 L .
9 3 4 5 6 E

log My

Fig.11 Double- and semi-logarithmic plots of A: vs. M. for a-PMMA : (O) in acetonitrile at
44.0°C (0) ; (@) in acetone at 25.0°C (see text).
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ERTEP M,<5X10'T, Are#0 &1, M.<10°TE, M.ORDEIIT, A oldEABUHE
Ke3., Co¥RKF, BEE(M LI V)RIIBVTHRONS, KITRTEBD, 05 BAPIH
WKk ->CaATE %, 9 bb, M, 2AKOEREHFD F, ThThoBRMEERL, RS
AR, BEAEROAEREICHT 2AMEAPDRSEZEKT. Fig.111d, a-PMMAICX 4 3 [E
BO7 oy hERTO, 0BG, BEINEIER, Aehl5X10°<SM.<2.0X10°THEK D,
M.,=2X10°TNEB B2 ETH B, L, KITRdTEBD, INBAPIHTHIATE 5.
wiz, TEzo>WTEHRT 5. Fig.12&Fig 131z, #hZh, a-PSEa-PMMA®D W@ @ HG

0.3} 04
|
I
0.2F 02 l’
~ | LF7
z (P75 AL=10
S "Ill fa 20
- ik 40
01| yie
0.1F ,I;f 100 E
[
1 1000
0 V Il 1 L Il
1 2 3 4 5
al

0.3F

W (HW)

0.1F

Fig.13 Plots of the theoretical ¥*" vs. ag for a-PMMA (see text).

fEE a3 LT7a Y b LT FERIL, BESNB)—ET, LU > TM.,) 2K A 1F
OERMEL, BRI, L—ET, BAEZABOERBMEEET. [nd, SETRLACTPER
B dREL, asDBOBEKERBSBV, BT, as=1DEET, asORD(—1) &3k,
a-PSOUEV 3R G 2 DIkt L, a-PMMADZhEED T 3. cok>B#EVIEF, RQ@DHF
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<S> HRE, THOLHORBAHEGLUES)OEVLSEL S,

Fig.14 £ Fig.15ic, £ £ N, a-PSEa-PMMAICK 3 2 UEVDEEREE 70w b L5300 &
T, MRETPERMEARL, EREIBHRTT - s mzBoMIcoBVE. lHEDO Y OREEK
SRV, Fig.12&Fig I30BER TR & FERMIC—ET 5. Fig, a-PS— bax v (15.0C)%
La-PMMA—7+ b ¥ (25.0C)RD ABid, £NZh0.26&0.2TREFLVICb LD LT,
ZOVERDIRBORELCEL S, T8bSL, FIFEOVE, as(L7zd->TMw) ORD &t

0.1

Fig.14 Plots of ¥ ys. a¢ for a-PS : (O) in toluene at 15.0°C ; (@) in n-butyl chloride at
15.0°C ; (®) in 4-tert-butyltoluene at 50.0°C ; (@) in cyclohexane (CH) at 55.0°C ; (@) in
CH at 50.0°C ; () in CH at 45.0°C ; (D) in CH at 42.0°C ; (@) in CH at 40.0°C ; (&) in

CH at 38.0°C ; (®) in CH at 36.0°C ; various directions of pips indicate different values
of M..

0.2F

Wy (HW)

0.1F

Fig.156 Plots of ¥ vs. ad for a-PMMA : (O) in acetone at 25.0°C ; (@) in chloroform at
25.0°C ; (@) in nitroethane at 30.0°C ; (®) in acetonitrile at 55.0°C ; (D) in acetonitrile
at 50.0°C ; (©) in acetonitrile at 47.0°C (see legend for Fig.14).
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AL, BABNERETHOEAL, as=1 THEEANFERT S, Chicl T, BEOVHV,
asORDEICHEDL, as=1T0ICE» > TELAL, NS5OV H |, AB=0.20,
zhZF oGt (Fig. 12 £ Fig.13) & 1213 —8 ¢ 3.

6. & &

FHAK TR, O/ TDa, THbh, WbW5 A )v— 7 ot o VEFEORIRES Zih)
B R (AT PER RO RN T a s &, RBROMEIETE->TWw5, L L, #HY
P& EFHEXARRICEL TR, SO TERFEOFRLVEMEANRIETRSh-2DH 5. i, HW
HRICES K FEBBROBNERICE, BEEFLALLEIATHEY, TTIHLVBHASEREL
20HBY, WRO T ELNS, Tk, oML ZEERNLRS N, SOTReERICBT 3,
# o ZEEFR - — DN OBIHICHKE LR SBw, Thi [HEEEmE] &),
L THLVETH 5.
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JFKRE /) 2 —DFEEBIS7 VEE

Fi BAY, & %%, A.Hoebergen®', &  F|A™'
Y. Uyama M. Mori Y. Ikada

1. #&
EO TR OREEN IS, £ONBHTEETHS. 77 A7 ifli- tRERILED 5 WV I3KHA
WEBERTEMCOROELIBHEINTVWE, 7y £ZRP V) a v ROBKkMEE/ ~—DF5 X<
HAKIVENTROCHEEEZERS 2 HEHEHAIN TS, 777 XAUBITX D &5
FHEETCESEEEAEAL, 2 hoBADE/ v—%7 57 VEAT A HERBERST
WEHDTRETH D, BEEMENTFREAEZEALTLDICERB LS ICBbh s, T oWEH D
KWWY, Z0HHD—R, 757 MLEROF+527 45 ) E—va vHERES LD THSS.
bbb InEzTic, BAOHETEALLENTANVAF Y FEHKEE ) ~—D 757 b
FARFAL XD, Lbl, BkiEE, ~—TlRIEL, BikEE/ ~—%227 57 VEATH
i, Bl BUKMERRIC 7 v RRE/ %2057 VEAT R EBKMERENIEON, Ry
E/)w—4havRYy NHB IS 7 VERT S E, TOaVRY Y vMENCB I 2 L
e T R F OB oBEN AR ETESEEIONS, TITR, FKRE/ Z—ETFXT
WP 7-FE 4 OREEENFICKA Y 5 7 VEALERE2HET 3.

bl

2. % B

2.1 B

BAto 7 s vabLTRY)E= AT HNI=W(PVAEELVO—-XEZH WV, W74 VvadED
JEEIZ10~15umTd Y, Wb, * 45/ — v THERSoxhlet fliHIC & DIEE L THEICHE L
7o, EoREEHE S L SRR ) 2 F L v (UHMPE, SRS = —<9), BLXUTTIFIF
G (r 75— 2RIV, EKRE/ v —L LT, 4 F v TEM) LIS N22,3,
3,3-Rvy7NnFuFobENRAS )= (EFMA)BXUTIRO X %7 VLR ) v ¥ IL(GMA)
ROV, o IITHROKFR T EZRER T 5 LR R L.

22 TSATNE

o o F RFEEMERI3Blythe 5° EFEBEDEBEZ A, 15kVEHINNL - BRBREICEE 7 « V2 %2 &
X, WREK T T EHRIKEBNIELIT > 2. 7 o—KELEIZ, BESWERENLY v 875
X < JLBREEE (LCVD-128) Z W, Ar# 25112 T0.03Torrd 4 2 E FT—E R EBAE £ & C
5571 ?,

23 U577 b ESR
Jo—EHLZVEI0FREICLD 75 XUE L LGS TR E T v~ —BRICREL TR
KBS L&, 50~T0CIc—EMMBT 2 itk ->T/ 57 VEAEIT- . 1, RILE
ERFIELAEITSE S0, PEOVATISEVAE v —ERPIHEML, SEKSEIT(1
kW, Riko-1000 HLED) K W UVIESId 275 7 PEA BT .

RERFERER LEW R 8 —
CREERV TR -
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24 57 MET 4 VLOREHIT

757 ME7 4 VAEROF v+ 527 4 ¥—v 3 vIZXPSHIE &R IC & 2BMAREZED
fT-7%. polysFMA® 7 5 7 M EEORIERFT-IREZFIH L, & 55 UHEFMA LKBroREEIG
AEZTHRIBRERERV.

3. BRLEE
3.1 EIO—XBLUPVANDFMADY 57 bES
Bk DSFMAE / = —DPVAR 2 vo — R EDP K7+ va~D 7 57 VEER, £/
7 — R OMRKIC L > TRELEEBINE I &b ot 5FMAIRK, =4/ -, 2%/ =
WL EEFEA DEATRAELLE ) v —BKRTICPVA7 4 VARBRELT/ S 7 VEA L7 4
VAEROEMAZL A B LT T oy b LEERER1IRT. 5FMADATEAL

120 T T T
100
w 80
°
)
oo
s 60
g
S 0 g wf 14
g 60} .
5 4 /,_.___A—
20 s 2 14
0 2 ) 4 6 8
0 | Reacltlon time, h
0 20 40 60 80

Reaction time, min
B 1 Increase in contact angle with the reaction time at 70°C for PVA films in different reaction

media : (O), ethanol/water,” 5 FMA(65,725,10 by vol.) ; (A), ethanol/ 5 FMA (90,10 by
vol.) ; (@), methanol,” 5 FMA (90,710 by vol) ; (A), 5 FMA (inset).

#£1 F,/C stoichiometries of the PVA films grafted in pure monomer

Sample Corona Reaction | Contact XPS F/C

discharge time, h angle, angle,

time, min deg deg
P5FMA 100 90 0.79
virgin PVA 2 0 25 90 0
PV A-graft 2 20 36 90 0.19
PV A-graft 2 20 36 60 0.48
PV A-graft 2 20 36 45 0.70
PVA-graft 2 20 36 15 0.76
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RS, 6 BRI L T b EEHOBMA 213 EA S LB VAL oOWFERD, =5/ -,/ K
/ 5 FMADRARRELA65,725/100B41cid, 5 AMLINOEARRM THEMA 24100°1cE T
w LA EROB NI EDbh b, 5FMADA TS 57 PEALKPVATZ 1 )V ADXPS
HIEDHEREAR1IRT. BLobh b LT, BilARGELEVELZRLTVIICE2PDD
4, F/CHIZXPSHIEREZ/NS T23EHMLTEY, 15° Tidpoly 5 FMA &2 iE[E CfEiC /S
B EDbhb, ORI, poly5FMADZ S5 7 FMBPVAT 4 Vs DBKEFICRHAL TV
<, FEOKE RIS Dpoly 5 FMAS & DAHAEERA LTV cn LBbns.

120 T T T T T T 200

o
)
2 E
; =
5 w
% X
. 00 2
£ 5
S ©
o =
b=
©
s
(&)
20
[ ]
[ ]
I 1 I 1 | 1 0

0 10 20 30 40 50 60 70

Reaction time, min

K2 Increase in contact angle and graft density with the reaction time for the PVA film (2 min
corona discharge and 70°C).

120 T T T 200

100

w 80
2
- Ny
E: ¥
g 60 - 100
8 £
g o
S 40 =§
[©)

20

1 1 1 0

0 20 40 60 80

Reaction time, min

®3 Increase in contact angle and graft density with the reaction time for the cellulose film ( 2
min corona discharge and 50°C).
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B28XUR3Ic, =4/ =L/ K/ 5FMADRAELM65,25/100€ / v —tEdKEH VT
57 VEAET- ERERT. PVABLU VO —XT7 4 VAND Y 57 P ELSEEEEZ,
Bfihs 75 7 VEEARE L. WINOBE T 105 LIN O E AR © & O Bl 23559100 1
By, EAKEEE LTH—E0EWEMAEZRT I EBbIr 5. —F4, 757 VEEIESR
fl& & b FIFEFACHENLTVS. chi, EHEO 7S 7 PESICK > TT CICAERTE
Dpoly SFMATEbONTLEL, Tl LicEAL TORABARICY 5 7 MEBEITTT 57210
DrHEFZZonsd, R4, o0 FEEICXRMEKHEELA TS 57 VEAZIT-iER%E
AT MEobhBLHic, PVA, o —27 4 bAE IO NEERCE WIRKEER
HOBONZ T ENbNE, 0 FKENEET->ED T 4 Ve, BXUSSIKZNKEKA Y 7
7 NEAEIT-KRBO 7 4 VA LTD, NENREOERLEED S ih - 7,

120 T T T v ' 250

Contact angle, deg
Graft density, «g/cm

1 i 1 1 Il O
0 2 4 6 8 10 12

Corona discharge time, min

B4 Increase in contact angle and graft density with the corona discharge time. (O, A), Cellu-
lose film(30min reaction time, 50°C). (@), PVA film(30min reaction time, 70°C).

(a) PGMA-grafted UHMPE fiber
(a)

(b) after reaction with propylamine Cis
0
®) t Nis
o S
L —

600 500 400 300 200

Intensity

Binding Energy, eV

B 5 XPS spectra of the PGMA-grafted UHMPE fiber(a) and the PGMA-grafted UHMPE fiber
after reaction with propylamine for 4 h(b) (graft polymerization:30 s plasma exposure, 10
vol% GMA soln, 30° C, and4h UV irradiation).
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3.2 ESREMIENDCMAYST MES

UHMPE & 7 5 3 Nt 3 &g iR % ol ch v, HAME O s L <H A
TEXAOBEMEDH BH, =) v 7 REDEEMRICZ LVWEVWIREMNH S, £ T, UHMPE#
iz X+ v EAE S OGMAZREAKICKVEREZ 57 b Lic. ZD 7 57 LKA D XPSHIE
HEEAZE GRS, D0, X7 b 585 IcUHMPERFICPGMAZ 5 7 MEOHFEEL T
WA EMbd, PGMAO T £+ v, 7V, AVEVEE, BEKYEEERKIETEE
BHIONTWADT, 757 MEERE 7o LT I vERIGSE, TOREBK 6 T/RL .
ZOXPSZARI P MICHOLNBE LD, TIVEDKIBICLON IZHFLLE— 7 BHEL, UV
Bhick 3757 FVEARICS, TRFVENDHEETICZOEFFORETHEEL TS E5bh
3.

R6ic7 53 FEME~GMA%. 7 57 VEALELERERT. MEREO 7 5 7 V BEOEED

Absorbance ratio (A1730/A1645)

UV irradiation time, h

E6 Changes in the absorbance ratio of the carbonyl peak at 1730 cm™' to the amide peak at 1645
cm™! for the aramid fiber grafted with PGMA by UV irradiation for different times after
plasma treatment for 60 s. O : 10vol% GMA, @:20 vol% GMA

Cis
O1s

(a) Nis
2
@B
s

o L

600 500 400 300 200

Binding Energy, eV

B®7 XPS spectra of the virgin aramid fiber(a) and the PGMA-grafted aramid fiber (30 s plasma
exposure, 10vol% GMA soln, 30°C, and 2h UV irradiation)(b).
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W -7, ATR-FTIRD1730cm™ ' (PGMA®D A v R = VEITIEE) £1645ecm ™' (7 5 3 K
WHED A VR = VEICRE) OB ZRIE L. Z0RAUVESHERMIIH LT 7oy
Pl MEvBEHOARES I, /7 v—BEOGWIEE, FHUVBHEFROEWIELE, Am/
Aws SEMULTHY, 757 VEAOETLTVWAIEARLTWS., PCMARXKEZ 57 +HE
ALT 5 FMOXPSHIED—FIAR 7 ioRd. MLVBHSHE LS, R/ 7 7 Mud
KN, DE— 27Dk L, O, OE—2 AL TWVWSE. Col&id, 7373 FEMERRENSPG
MADZ 57 FETRLBDLONTVWA I EEZRBLTWVWS, —F, R UABDATRIRZ <7 b
W(E 8 (b)icid, PGMAIREBENARND I, T35 3 FidiFEEEL51645cm ' (C=0),
1545cm ™' (CNH) 3 & 1¥1320cm ™' (CNH) O b & S 5. XPSO HIERE A ¥ nm, ATR-IROD
HIEESOSEEmMTH S E2EX1 b3 L, PGMAD Y 5 7 MERBEMERRBICES>hTw
2LEbNB.

(a) virgin aramid fiber

@
o
c
©
E=
E
2
o 1730
=
1320
1645

(b) PGMA-grafted aramid fiber

2000 1800 1600 1400 1200 1000 800

Wavenumber, cm™'

®8 ATR-FTIR spectra of the virgin aramid fiber (a) and the PGMA-grafted aramid fiber (30's
plasma exposure, 10vol% GMA soln, 30°C, and 2h UV irradiation) (b).

X
1) Chi-Ming Chan, “Polymer Surface Modification and Characterization”, Carl Hanser Publi-
shers, New York, 1994.
2) M. Suzuki, A. Kishida, H. Iwata, Y. Ikada, Macromolecules, 19, 1804(1986).
3) Y. Uyama, Y. lkada, J. Appl. Polym. Sci., 39, 489(1990).
4) Y. Uyama, Y.lkada, J. Appl. Polym. Sci., 41, 619(1991).
5) H. Ichijima, T. Okada, Y. Uyama, Y. lkada, Makromol. Chem., 192, 1213(1991).
6) H. Iwata, A. Kishida, Y. Hata, Y. Ikada, J. Polym. Sci., Polym. Chem., 26, 3309(1986).
7) H. Iwata, M. Oodate, Y. Uyama, H. Amemiya, Y. lkada, J. Membr. Sci., 55, 119(1991).
8) A.R.Blythe, D. Briggs, C. R. Kendall, D. G. Rance, V.J.I.Zichy, Polymer, 19, 1273(1978) .
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M. Yamamoto A. Tsuchida W. Sakai H. Ohkita

1. #
WAE, BNV —F —RFEOERITE - THEEXOFHABRE ISR, ZHTFHEICK S
HALFEDFFENEAICIE > TE e, Bh dEnFEAETICEB T 2 RETFEE PR T x V¥ —BE)
IKDOWTHIEREED TVBY, KL, ®Y x5 27 )X FU(PMMA)BEERICHEERS F %25
BMLAERCZF Y- L= = o0 EERNT LIk, BTEHFEED M5
PMMAREIEIctE L, B TEERFEERFHAF A 5 VA NVEERL, ARPEBT ST
EERVWHLE COBHRRFLVEIDOFR 270 I XATHD Y, T TICHEMURIARERS THE
L7, AMETRES TOXRKIGOE AL 5, PMMABEKGh TOKHETORE, E1fEs
XU ZNIC & > TER SN ZPMMAD BRI D W TKRET L 7O THRE T 5.

ll]

2. PMMARERICE T ZEFDEE)

21 FEESFOREFAF 4t

44 MERTF V¥ 2 VOIKWEEES T, N,N,N/N'-tetramethyl-p-phenylene diamine(TMPD),
N,N,N,N’ -tetramethylbenzidine(TMB), perylene(pe) 7% &% PMMA#&F T4y FoREL, O
HEENTER2IF V< —L—F =050, 2HK(B08nm & 7213351nm, HEIEFI20ns) THIE 3 5
ETRFA A DR B, Tk BEBTAPMMAAICHIEL, AEESTEHERI I F 4~
5 YA WV(TMPD-*, TMB-*, Pe")icia5*?,

HIFEICid =+ v < — L — % —(Lambda Physik¢tBEMG101MSCH) 27z, XeClAH X & W
% &308nm THIL50mI, v 2 (CEEIE1T ns) D /1%, XeF A 2 Tid351nm TH6E0mJI 23V 2
CEMEE20ns) DO v 242155, £ — 4R 10mm X2mmOEAETHIIT 545, TH%1mm X
10mmDOEEFICENL L7 &4 5 E308nm TRHI 4 X10™° Einstein,/cm? DXFHEE LD, VWE,
Imm X 10mm X 10mm® & ViZ, 3 FREEE e =3 X10° M 'em ™, EE 5 X107 mol /1D
RIBEW = AN, 4 X107° Einstein/cm’ DX TR T 254, 2F 1 H480EDFERE T 5
TEITB, LEDB>TU—HF— U RRERHVE EREICEHTIENSE T 5 2 LRI,

TMPD%}F135.9eVD A & VLK F v v » VEF L, TTKREEED T, i =EHERELEH
U7 BB S FIIEEIC K D BB ITHA A MBI 2 I EBHMONTW ST, W 35Inm D)
X TTMPD% X TRite 3 284, 'TMPD* 7213 TMPD* A& H 4 % & =12 3TMPD @ E|3#
THARET R VF —136.9eVE136.4eVERD, KIHEFIF0.5~1eVOBE| = 2 VF—%bDC
LITE B,

AkHd, BRLIMMAE )/ v —IL—EBDFERS FEHML, FHBKIZRML, BEAT
TEick B, BEMICE, 245279 VBB A FV(MMA) ICFEFEKRSFTMPD (0.12mM) &
AIBA(0.5mM) ZHML, B F60°CTI0Kf, 70°CTIORsRE, 120°CT108sM, MBF 5 &ic
L W PMMAREASE A28, KXIGE / v — ZGPCHITI120.05% LI FTH - 7-.

HEAFE LHERES TAFHE
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1
500 600 700
Wavelength/nm

1 1 1
400 800°

B1 PMMAIC F—7L#%TMPD, TMB® “3#FA1 # /L.
COXHICHBLIEARNC Yy — = 2 AR RET 5 & 1 SV 2 BE ClRICERT 5. B 1
BIDEHICLTEBLERBORINZ~Y bV THB., TORINZ~<RY b IWIFTMPD* 8 L U
TMB*ObDERE LY. #FAYSIVHINBEETHRELBVOT, BRI R bVIiZEE
DONAEH TRIEL 72D TH 5.

2.2 RY7—igEDHE

FBRIEDFAE =7 LR v —F%E LV —¥—Hic kO ET % Lk v 2Bk L Tt
A VLD B34, BEEEIIEAER ) v - OoBBIKkET 5. WEPMMAB L UPSt= b YU v
2 At N-ethylcarbazole(ECZ), TMB, TMPD#% F— 7Lt %% 2 F A A Vb L& &, 4
B L7-ECZ, TMB, TMPDA F4 v S5 YA LDEMEETEHTERICTRT. WFNOR ) v —1
THHF AV I IANBERT 205, ZOHEMIEFELVERNS 3. TMPD-PMMAR, TMB-
PMMAZRTOH F 4 v 5V hVDERIBDTRL, HETHIATOLEETH 3. ECZ-PMMA
RTOHFMIWIEMTH S, —H, PStw b ) v 7 2P TOHFEMIVTNOFHESFT L,
1WLUTTHB., LEB->TPMMAR MY v 2 ZBIEENF A V5V NNVERENT 2EHE D
o8, TNEPTIIEBRNS &5 IKPMMADBKHEBEFE#ET 2l b2 EEZI SN 5.

Bl EATREDCBY BFERATHF AV 5 VA V0
% EE
e b # Y < —
PMMA PSt
ECZ” 10°% ~107° #
TMB 10° ~ 107°=10"" ~
TMPD 10° ~ 107°—10"" 7~

* N-ethylcarbazole

23 WRREF

FRD & 5 i PMMABAROTMPDAY F A FRIET 2 T Ltk DA & bz L, ##
RICBFERB L. BHISW 245742590 VvOREHE, dHRbEEBIFA Y EBFLEOH
BARIBICL 3 HF 4 Y5 VA NVOMEREIR, BED1RSZVIE2KEER KDLV, 22
T OREHNGERERETHEIC L 2EEARKEO T F VISR OIRIT LY. ZORE, BTE
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BhF A v o530 AN Tlar-Gaussian BION A L TWE T EBph 7. UL LAEKT 3
TMPD-* 3R & 1525, KEETICO>VWTOBEBENAHIRIZBRBDOESRZ )7 MV RV TR,
) v — KRS N T =4 ¥ 5 I VORNBBREI/NE W, H50IETMPD" O
W ICER > TVWbdEEZONS. I TTMPDAF% F— 7 LEPMMARKIC, X DiEL
TIoETY—, BlZAETF NI YT/ XYL Y(TCNB) 2L, 351InmDsEfI7E L —+ — ¥ 25
ThHiE L7 & EOWINZ =7 b v ERIE L 2.

Blsn Az D2 <7 v VELER 2 () I1/RT. TMPD* BHERKT 528, £ & & bITTC
NBe~ 2RS4 3. 463nm 1A SN B E— 27 ZTCNBe 12k 32 bDTH b, WINGHE ZTCNBEE
DA LIRS 3. T OEREIPMMAEKICHBEENLETR, PMMAT X7 VEXD bk
W77 €7 5 —TCNBick il h, 207 =% 5V ALPBEAIhTVELEI OGNS, C
DFER % Perrin € 7V % HWTHM L /2.

5t L
2 4t
[ =4 o
g S ’ ®e
2 c
2 T
L /od
1 0/c
o’y
I " n 0 a s N
400 500 600 700 0 1 2
Wavelength /nm [TCNB] /102M

K2 TMPD% F—7L7PMMAICTCNBZHML e RicB1) 2 TCNBOEFHE. TTKIERE. TMPD :
1.20X10*M:TCNB : ()72 L(b)1.2X107°M , ()2.4X107°M, (d)6.1X107°M, (e)1.46 X107*M,
(D2.45X107°M. AXE~F 7oy b,

Perrin® # VTR, 77t 7 % —ARBETHIEEERAE L, RLINICA B ETIITEEICHE

SNAEBED, TOERIVARLSIEBFRECHEINTBTVEVWS EFLVTH 3.
In(G.,./G) =47 Rec*NA[A],73000 (1)

Z ZTGETMPD» St & - 2B FH, GRPMMAMKICHIESNICEBEFE, Nd7 KA
FoTH 5. GIITMPD " OHEKED SR, GIGH»S5TCNB BAEZ LI 2&ITL KD
7z. TCNBe B RWIX E — 7 463nm D4 FHERE1.49X10*M 'em ™' Z#HVWEH L2, ERE2E
2 wRd. R(DEAV S EE2 (H) DHELH SRe=40.4A KD Sh e,

K3 iEEBRE A AL TR 2 & STMPD- " ORINAGEE (7Y —F)F 2 X2 /Rd. <
NIEBPMMA7T =4 Y OB FOEHRESNTHETE 2L 51k, BrF4 v EHEALIE
T ThHB, EERIOWF L, VSV IhoDNAEBLADA v b AT 7 4V —%ELT
HENCEE L. B3 0ERIIPMMATY =4 v 5 9 A )V OWRIE IE G R I 174 < 437 (400~
800nm) LTWA I EA/RLTWVA,
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3.1 ESRRARY MILDEE)

PMMAICHIIE E N BFOEEH T2 12 DICESR R R M IVORIEZFT - 2.

ESRBIEHD 7 4 v 28RN, FEKRD FEBERL 7PMMAWMM,=7.0~7.5X10°)D* + X +
AW 7o, BRAREOREIC EIRE T cRIFMBK(140°C, 40352 Lickh A2 7 itk
DR E N85 % T(<0.06wtX) Bz 1T - 7e.

TMPD#% K — 7 L #2PMMA 7 4 Vv £ %TTK T351nm D3 L — % — X CEfEIF20ns, 60mJ) % H
WT 2R Lz E ZICRONBESRR <Y s VARG IRT. KHITHR LUK 4 A8(1:3:3:1,
hfce=23G) A X FIF VA « CHyICRBTE S, HRICZIXFAUVT =AY S VI NVILRBTE
2 TRV IABAEONS, FHTMPD*OIRIIFFEL 7o — F THOKICER > TV 3,

E5 TMPD#% K—7L7PMMA7 4 WADESRZ X7 b,
(@) TTK THHEH DHEE.

(b) () DKL &= BT CERFRIIE L7 b . REANZ - CHo B E N 5.

I @)

E6 ESRv 7 Frofafl. Kb (a) Dk % (a)0.026mW, (b)0.067TmW THIE.
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5D R~ bv(b) RBHEREZTTK CHEMKE L/ bDTH S, HRO—FHMSPNE LS
750 « CHoBEMSBEML TV, T3P RO—FBHESBINSIGL T« CHeZAEKLTWA T &
ERLTWS,
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TLTWBhAEAEBEDIC, REOSFRENEZGPCRIEICL VERMIL 2. PMMADS TER &
UaEE, #NENM.=461,500, M./ M.=1.09Tdh 5. Rk 7 1+ VA EZTTKTREH L, 90°CT
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LIcA b7 P T7EY YEFEAL, 200CT15hoursf Y F axX— k., (7)% 77 = — XA BHEEGE
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Living Cationic Polymerization of Styrene :
New Initiating Systems Based on Added Hal-
ide Salts and the Nature of the Growing Spe-
cies
BAEGE, fikbZ, BARS
Macromolecules
26, 744~T751 (SRR 5 4F)
Eibx F vy, —15CT, —EOFHRFEBFRICLD
RFLYDY)EVTHF A VERAVAREL ST, Thb
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Living Cationic Polymerization of a«-Methyl-
styrene Initiated with a Vinyl Ether-Hydrogen
Chloride Adduct in Conjunction with Tin
Tertrabromide v
HAEEE, HEALED, ME B RAEicZ, BRLE
Macromolecules
26, 2670~2673 (FHK 5 4F)
A-AFNRAFLYDYEY I HF+ vELGORIODH
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EvotidEe v —RMERICE > THHLD O, 1a
/SnBri. TELNIzKY) =—D'H NMRD» 5 i3 1a »BitE
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Living Cationic Polymerization of Isobutyl
Vinyl Ether by Hydrogen Chloride / Lewis
Acid Initiating Systems in the Presence of
Salts : In-Situ Direct NMR Analysis of the
Growing Species
HEAED, RHERE BALE, RANESGE
Macromolecules
26, 1643~1649 (FRL 5 4F)
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fRNT L7z, 1 BCT5.7Tppm i2dH % a- 2 F ¥ ORINESnC
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Living Cationic Polymerization of Vinyl

Ethers by Electrophile/ Lewis Acid Initiating

Systems. Phosphoric and Phosphinic Acids/

Zinc Chloride Initiating Systems for Iso-
butyl Vinyl Ether

HEAED, BALR, RANEGE

J. Polym. Sci., Part A: Polym. Chem.

31, 2987~2994 (ERK 5 4)
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Living Cationic Polymerization of Isobutyl
Vinyl Ether by Trimethylsilyl Halide / Zinc
Halide Initiating Systems: Effects of Carbony|
Compounds
HEAED, BANH, RAHEGRE
Makromol. Chem.
194, 727~1738 (EAK 5 £E)
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Principles and Design of Living Cationic Poly-

merization of Vinyl Monomers : The Nature

of the Growing Species Based on In-Situ 'H
NMR Analysis

FEALSE, HNEGE

Makromol. Chem., Macromol. Symp.

67, 299~309 (SERK 5 4F)
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Multifunctional Coupling Agents for Living
Cationic Polymerization. |. Sodiomalonic
Anions for Vinyl Ethers
EHEAE], BEANRE, HENEEE
J. Polym. Sci., Part A: Polym. Chem.
31, 1531~1542 (ERR 5 4F)
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TRoNY, MERKE(L ; m=4)D5Ha, FIC=AH
BT (INR85%) HHRK L 7-.

Multifunctional Coupling Agents for Living

Cationic Polymerization. 2. Bifunctional Silyl
Enol Ethers for Living Poly(vinyl ethers)

tBHELE], BARE, HNEGE

Macromolecules

26, 7315~7321 (SERK 5 4F)
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Star-Shaped Polymers by Living Cationic
Polymerization. 5. Core-Functionalized Am-
phiphilic Star-Shaped Polymers of Vinyl
Ethers with Hydroxyl Groups : Synthesis and
Host-Guest Interaction
SMgER, BANLS, FENEGE
Macromolecules
26, 254~259 (SERL 5 4F)
Y7 v I, KEBEEAEROE =)L —F )W (VE)D
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Star-Shaped Polymers by Living Cationic
Polymerization. 6. Amphiphilic Star-Shaped
Block Copplymers of Vinyl Ethers with Car-
boxyl Groups : Synthesis and Host-Guest Inter-
action
SR, BARE, HANEGE
Makromol. chem.

194, 2035~2046 (SERE 5 4F)
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Star-Shaped Polymers by Living Cationic
Polymerization. VII. Amphiphilic Graft Poly-
mers of Vinyl Ethers with Hydroxyl Groups :
Synthesis and Host-Guest Interaction

SRIER, KRR, BALS, RANHBGEE

J. Polym. Sci., Part A: Polym. Chem.

31, 2518~2521 (SEAK 5 4F)
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Sequence-Regulated Oligomers and Polymers
by Living Cationic Polymerization. III. Syn-
thesis and Reactions of Sequence-Regulated
Oligomers with a Polymerizable Group
HHME, BALE, ENEGE
J. Polym. Sci., Part A: Polym. Chem.
31, 2789~2797 (SFBk 5 4E)
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& =27 o®/<—31, H/Znl.BBAHRIC LD ) E
YIhF A VEEL, ATFESHOKVE ) 2 —(EAK
~I)EER LIz, oY -3, FEHE) E=LT—
FNTHY, ®/<v—EHOHEF S _BEZRHEICS
D, v/ o¥/v—30MEKTERN_BIIcE-T, B
FDMFI S Lt BIE SR L 72,

Cationic Polymerization of o -Pinene with
Aluminum-Based Binary Catalysts. 2. Survey
of Catalyst Systems
WM, ® L, bESEC, BAOrH, BER
(FFEHLRF)
Makromol. Chem.
194, 3441~3453 (ERK 5 )
=7 v FEV(SCl) IK—ED vy Y LER
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JonFevBELOAMBETHD, AT L=
BOfEETH L Ebrote, Nor b7 v =
o £ICSbCLs 2BET 5 &, BFRA LR VWBE & O REafnE
BEOZWA Y Te—DBER L. IOSDERMS, Sb-

— 106 —

ClaA2 B4 3 RO RAEE, a-ExvDvy 7075 v
BOMBREREEL, LoESFREROL)TIv-%25215C
EMHOLETE 5 T2,

Cationic Polymerization of «-Pinene with
Aluminum-Based Binary Catalysts. 3. Effects
of Added Base
HAEGE, B I, bESEC, &4otH, B OERS
(FEHLRTF)
Makromol. Chem.
194, 3455~3465 (SEX 5 4F)
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One-Dimensional Donor-Acceptor Polymer :
Phosphorus Porphyrins Linked with Molecu-
lar Wire
MR, LR, 2O, EUKEIR
Synth. Metals
55-57, 966~971 (SERK 5 £F)
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Multi-mode Chemical Transducers. Part 2.
Electrochromic and Photochromic Properties
of Azoquinone Compounds
BEET, MHE—, KSR, EKEK
J.Chem.Soc.Perkin. Trans. 2
1181~1186 (F5% 5 £F)
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Functionalization of Conducting Polymers
toward a Molecular Device

KRR, HEE—

Mol. Cryst. Lig. Crys.
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Electropolymerization of Bis ( 4 -Cyano- 1 -

Pyridino) Derivatives for the Preparation of
Polyviologen Films on Electrodes

WEET, MEY—, EKHEIK

Bull.Soc.Jpn.
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Photochemical Cleavage of DAN by Phospho-
rus(V)porphyrin Derivatives
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Syntheses and Properties of Microheterolay-
ers of Conducting Polymers
EKEIR, WEE—, SHEXE BE S PRBT
Synth. Metals
55-57, 1335~1342 (SERK 5 4E)
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Optical Properties of Conjugated olymer Su-
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J. Appl. Phys.
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tuted Derivatives Catalyzed by WCl,s. Part 1.
Product Characterization
HMERZ, HEfRK, RNEGE
Polymer
34, 1490~1496 (ERK 5 4F)
WCls Al 427 =7 F LV (PAYE/ VKRN
% Y(NBE) L OH#EA TR, ME/ v—EEAKRIGL,
PADRIGEE INBEOEME TH » 7o, ERHHFICE A Y
< - (84wt%, M,=41,000) & + Y 7= —#(16wt%,
M,=¥B)DHEE L. GPC, UVBLUNMRIC & 1T,
#1) v —#IIPALNBE o EESMKTHD, —HA Y T
v —HRBPADA ) I —DRAYTH > 1z, K <7 —&
D WRITENMR(H-H COSY)D 2<% b VI kD, P
AENBED Y4 7 FOEEBRINSFARETH > /2. PADP-
CFs B & Po-CF: FEKIINBEITE W RIS % 7R L 72 (X
INEEREhEFNA~1.4 : 1 BXUP~1.3:1), TO%H
TREEYTH A ) Tv—RBS 5D, FXEES
DR ASFEIRRICHERE S h e,

Metathesis Copolymerization of Norbornene

with Phenylacetylene and Its Ring-Substituted

Derivatives Catalyzed by WCls. Part 2. Reac-
tivity of Monomers

HMERZ, HHEfRK, RANEGEE

Polymer

34, 2218~2223 (FEK 5 )

— 1156 —

WClsZfiilli 42/ WEIWVXY(NBE)E 7 2 = VT &
FLY(PAEDA sy 2EBERICBIT S, PAOKE#
HOMBICO>WTRE L. NBELPABLUZD 4 B
Bik, 5 BEHREAEOEFEAOES, LEAMKEREOTE
L0, SV FLRRERRPERT S EBbh k. &
BEOBTHREIMNKEL B ZICH# > T, PAODORIGH
BET LR ChoDFRDONAy b7oy PRIADEE %
ROBEEE5A. —#H, NBELA L FEHEPALOHLE
BDEBE, WO OMRERIESFH TH /. DT
LAV N BEBREOVAEEICL-T, $HbLEEHRPA
Kl ENBEE / 7 — & OBRERIED IR ICHEETH 5 &
WHEZHICE > THHTE 3.

Chain Transfer Reaction to Trimethylvinyl-
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