B4 =S o e No. 4

1998 4£ 8 A ACTA POLYMERICA SINICA Aug., 1998
<BER B R -
1,3-=1%E.1,1,3,3-OFH_HEIR/EZLH
HEUHESREEHMEE"
ED ¢ O

(W KR FHES TERRN HAM 310027)

SHIN Franklin G. %2, CHAN T.C. 13
(BRI i R RAYESE RASWRLEERSR LEQH )

XEE 1,3 R, 3 PR TSR, O, R R, MU RS, R

%‘ﬁﬁf%%%ﬁ%‘%%ﬁ#ﬁs\ﬁm\ﬁﬁé%%m%ﬁiﬁ.%E%%%Eﬁ%i)\ﬁ%"’é’ﬁﬁ
B, A3t —25 P B A, AR U, S M) AN R XA
LR RS BRES AN S RN ESHERERIBNED
AP EAY, LEEA T RSN AR, R RiF £yt

EENBRSYEFARY, BES o, o FEMNBLLEORSHERS. BUE,
Seylerth BV T (CHy=CH(CH,),S1),X(H ¥ X—O.NH.NCH;) HHERENHE
HENRS BREHRSYFEPEEENEER(S—X—SHNFREGWET, &
R T IARE 29 Cyclopolymer) ; AR B & Wy B — 3 By 1L % BB, 2E4T FF FOR 4549 00 1]
BHELA T HEERM, Sl HEFEMNE.

EHAERTELBSOS 1,3-2H5.1,1,3, - WAE S8R (DVDS) ¥ B hi
Jem RS &k A SRS EHHE AFEAWHEDEXM S 5 DVDS RLRES
(Cyclocopolymerization) B 51 %34T T I 5. & M # Bt e A R AEERHER
ITRUE Aokt A
1 AERBER

#4£ DVDS(PCR, Inc. )5 St{Riedel-deHaen) ¥ A E S R LM EME L F AN
3¢ = B % (Xy) B Riedel-deHaen 4> 7] 8 B4 AT &% ERIE IR I L ZRIEF
(DCP){ Aldrich, 28 M EG R LRRKESIRANBEAEER.

[ RY FF 438 96g St.64g DVDS & 235. 25Xy HIA 500mL #REMEMT T E. F N
MBLERE AEAGTEERATK, EARRFS-AENTHHARE 1302
0.1C . 4K WK LT 130C /5, 1 4.8aDCP( B B ERN 3R MARNE. RERN

 1996-12-04 WO HE, 1997-12.28 R B A T X EHNE RO RN H (M@ 9 340/627)
» v R IL M AL ; Departrnent of Chemicsl Engincering, McManter University, Hamilion, ON LBS 417, Carmda

an



478 ® 8 F ¥ 1998 <E

720min J5, REEE E 139C, HR8 4b, BIS BN 1.6gDCP( BB B 1% ), 4k
B 6h ARG R PH R R M E R, 49 1g BEOHSREEREL A S 7
L% AR EZR/ HEE-X, R BT, BOAY ImL R ELRLREY, 95+ 2C MR
fERABEREGEEER, BRE S 2CHESHEPERE FREEE.

2 HRHRT

FH'H-NMR # 8 8 B %4 5, Bruker
DPX-400 B BEIL IR (X, CDCl, HER, T™MS F
4 12 10 é 6I 4 2 0 I 4 W*fﬁ,é‘: -0.9~ +03(SICH3 ﬁ'ﬁ'ﬁl@)\ﬂ:}
~2. (AR E R UE ) 5.3 ~6. 2048 K
WU ) 6.2~ 7. 6( FEIFE R M) (1N 1 B
7~). FHEF A Bruker DPX-400 BB LB X 75
180 160 140 120 100 80 60 40 20 0O iﬁl%ﬁ$ 100'6Mm\ﬁ?%%£@%%#—':

HWE LB C-NMR #, CDCL, R iE#H. M &
PCNMR  SHFEE R A dept 90° B dept 135° M EH A, &

JH.NMR

Dept 90° %ﬁﬂ@lﬁ)fﬁ%az —6~4(SiCH; W ilriE),
180 160 140 120 100 80 60 40 209 36— 41 (AL P —(llH BRI i) 4147

Be.NMR i |

Dept 135 (MM s —CH, BREWIG). 124~ 1300

St

|
180 160 140 120 100 8060 20 200 B =CH BRWYW ), 131 - 12(FE$

_ |
TSINMR o, BRRCHE) . 139~ 140 R K —CH

!
L1l BB ) (144 ~ 148 (R P —C— BRI

%0 80 70 60 50 40 30 20 10 0 10200 ). B FI AT ) 0 B B 3t R X, 76 W B A K
5 79.49MHz W R T B E G THFHE
¥ #* Si-NMR % W B, % # CDCL. W

Fig.1 Muiti-nuclei NMR spectra for

$U/DVDS cyelocopolymer sample TMS, - ot 8 F Cr (AcAc);. § = - 4

(SiICH—CH, BRI, br).8. 7(F Si—O0—

Si EREEEH TR, vb) 13.9( & Si—0—Si A TFHERIE, vb).24.9(& Si—
O—Si AL TRERYIE, vb), BERLE 1. LRPRELRY, 5 ML S/DVDS T8 L5
WHE DVDS BRME ATAE Si—0—Si EELEH, A EESENR. TR TEE
RABERFE AL, MR ST THEEm S EY RS ERM TR,
3 HARPhiese

{2/ Perkin-Elmer DSC7 J £ R W B B L BE (T,), FEEE 10C /min, HH#
HBETEE 10~200C, SRE S K& 20cm®/min.

REABEARY T, A LWEME 2 FiR. MFR &4 FTBAM DVDS 5 St



4 EXEHF LI THE LI EFETHER/RIBRARYH SR ARG 479

4 ..
3.addition __/\m
N . .
e j w — ?a j:i / Me, 8§ ’§1Me2

. S
Me, Sk StMez Me, 5 SiMey » 0
\ o . O/ Qﬂ‘:ﬂﬂn .
Chain growth & .
lcham tormingtion of transfer  ViS2 ‘\\ }13“‘132
O

p——

(Me),SiOSi{Me),  *—
CH,=CH{Me), SiOSi(Me),

Hf

G SRR BB G OEESREWHA G E, Me WS

YK T, 48N -10.0C 588, 7CUY kB Y8 T A FENZE. REFH, XY
B T, 29 75C, L ScHRYM T, BBRENFBNEHSBDVDS 251 HERS
R HEST, LR T, BWREEL SSC:BEARNEHMNABRRZAINGI ZMAKE
EFREAHEGH T, LRREEF DVDS WRE N EER S BiFE, REFHERGHKE
FREARLZH DVDS, EES#/ G TENTFRE DVDS 2 5B RV H T Z A HE.

HEEMEERE TGA T Perkin-Elmer TGA 7 FFl#, S AR SH B H 30cm®/ min, 7
WBEHEE 36~900C, B HEE 20C /min. TCAHEBLELE 3.

100 500
80 b~ 450 %
_ @towwooog & v %nan o ao ¢ .
2 09% 6% o o 400 rats - * t
w40 l 1 ;;é ©%o o°° ° e
20 k- 350
0 1 I 300 1 i
0 500 1000 1500 0 500 1000 1500
t{min) t (min)
Fig.2 Vanation of glass transition temperatures ( T, ) Fig. 3 Varation of degradation temperatures { Ty} for
for St/DVDS cyclocopolymer samples during  the cyclocoploymer samples during the copolymerization process
oopolymerization process [ onset degradation temperature
¥ temperature incressed to 1397 O maximum degradation temperature
4 additions] initiator added ¥ temperature increased 1o 139°C

t additional initiator added

St 5 DVDS HRYWEHSHAREREEETR THRREAG T AR S iy
BYNEGSRANMERRERE(376 5 411T), SR &4 TABRM DVDS HRY(ELH



480 [=] v ¥ ¥ iR 1998 4

REERHR B 338T ML, HR PO EFENRREEAERART, HEH DVDS HEMY
DTG B 28 77 e i XX 30 R AR (B TR 17 368 BF 4 B4 297.462°C ), R ZE St RS 4eha|
A DVDS, Al {E B R & WK R, B, BB R Y B H 9T DVDS &
B,

REE SR HEAT, SE R D DVDS S BN, HELS SRR B, 2t
YRR DVDS & B A8 T 38 7% . (50 55 4447, A2t 150min, LB M0y
BERARERBEZMEME, ENEAKETRERELH DVDS, St S BES, BT
DVDS MR B4, BEF B BYHNH FRIEE, E A BN LY L TFET
. SFEAEMRE. 484 ERWHRRKTLE L, 3LBY+H DVDS & B IITTRE
K2R E, H T ROSMEELE, SR0S TRED T HEDHR BN RE. b
LR R RE T By SR IS R I IR 1R B R A I3 ) ) R 7 L B A 4 B AR B R
KBRRIE. Fa, AR RR R AT URRE NSRS RN RESH NS 25,
EERG PR TGN & B, B H TR MG & B 801, 138 0 3k %
YR MR VLSRG M R PR R TR T B .

LABIFERY DVDS X3 # St R R ML B SR E RS FEY N
A ERIERIF R, MMM EY L DVDS R WL BYER LIRS LY
TEMHRERIEEH#T.

B BRI EBHCHBNEIMNIEE, ARBRHFEETAS Seto V.5 ML ETRER
77T B R ey B .

REFERENCES

1 Nzgaseki Y, Hashimoto Y, Kato M, et al. Macromol Rapid Commun, 1994,15:619~627;
Nagasaki Y, Suda M, Tsuruta T, et al. Makromol Chem, Rapid Commun, 1989, 10;255—~258;
Nagasaki Y, Kurosawa K, Suda M, et al. Makromol Chem, 1990, 191:2103~2110

2 Kawakami Y, Karasawa H, Aoki T, et al. Polym J, 1985, 171159 ~1172

3 Hayase S, Horiguchi R, Ohnishi, Y, et al. Macromolecules, 1990, 22:2933--2938;

Saigo K, Watanabe F.] Polym Sci, Part A:Polym Chem, 1989,27.2611 ~2624;

Taylor G N, Wolf T M, Moran JM. J Vac Sci Technol, 1981, 19:872~880

West R. ] Organomet Chem, 1986, 300:327—~346

Bachrach A, Zilkha A.Eur Polym J, 1984, 20,493~ 500

Kreuder W, Ringsdorf H. Meakromol Chem, Rapid Commun, 1983, 4,807 ~817

Usmani M, Salyer I O. ] Elastomers Plast, 1981, 13,90 ~96

Chino K, Takata T, Endo T. Macromol Rapid Commun, 1996, 17,163~ 168

Nagasaki Y, Yamazaki N, Deguchi K, et al. Macromo! Rapid Commun, 1996, 17:51~58;

Nagasaki Y, Tsuruta T, Hirano T. Makromal Chem, 1989, 190, 1855~ 1866,

Nagasaki Y, Tsuruta T. Makromol Chem, Rapid Commun, 1986, 7,437 ~442;

Nagasaki Y, Tsuruta T. Makromol Chem. Rapid Commun, 1989, 10,403 ~410;

Nagasnki Y. Shimidsu H, Tsuruta T. Makromol Chem, Rapid Commun, 1988, 9,38] ~ 38§

10  Seyferth I, Robison J. Macromolecules, 1993, 26,407 ~418

1l Wang W], Shin F G, Chan T C. Polymer, in press

W g0 - O ot



4 3 EXHS:1,3-2HE1,1,3,3-WRE_REAR/AZBARDNTREAREE 98]

SYNTHESIS OF 1, 3-DIVINYL-1, 1, 3, 3-TETRAMETHYL-
DISILOXANE/STYRENE CYCLOCOPOLYMER AND
THEIR THERMAL PROPERTIES

WANG Wenjun
( Institute of Polymer Science and Engineering, Zhejiang University, Hangzhou 310027)
SHIN Franklin G. 2, CHAN T.C."?
(* Materials Research Center, *Department of Applied Physics, *Depariment of Applied Biology and
Chemical Technology, The Hong Kong Polytechnic University, Hung Hom, Kowloon, Hong Kong)

Abstract The solution cyclocopolymerization of 1, 3-divinyl-1, 1, 3, 3-tetramethyldisiloxane
(DVDS) with styrene(St), using dicumyl peroxide as initiator is reported. The # Si-NMR
spectra indicated that the cyclocopolymers had the f{ive-and six-membered ring, saturated
acyclic, and unsaturated acyclic structures formed from DVDS. The thermal properties of
eyclocopolymer were investigated by DSC and TGA. It showed that the heat-resistant
properties of St polymer were improved via copolymerizing with DVDS, and the high
degradation temperatures existed in the cyclocopolymers having both high molecular weight
and DVDS content.

Key words 1, 3-Divinyl-1, 1, 3, 3-tetramethyldisiloxane, Styrene, Cyclocopolymer,
Cyclocopolymerization, Thermal properties



