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Figure 1 Structures of catalytic active sites
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Table 1 Kinetics parameters of ethylene polymerizations

o Ve [c1/Ti] ky AE P, _
REALH) el Jmol smolTi * emin ! /mol %0 Jdm® emol ! smin ! [kJ smol " [x1073 Limin
TiCLi/MgClz-AlEts 45 180 6.3 24.3 33.8 11.8
(GZ-1) 35 114 3.8 22.4 10.2 45.3 15.1
25 62 2.1 18.5 50.7 17.0
TiCl1/MgCla-AlEt 3~ 45 175 6.5 20.8 32.2 12.0
PhMgCl. Mg/Ti=1 35 97 3.5 19.3 7.8 43.5 15.7
(HE-1) 25 53 2.0 17.0 58.8 22.1
TiCl1/MgClo-AlEt s~ 45 418 89 3.70 8.2 17.8
ZnEts . ZnlTi=20 35 268 58 3.16 11.6 10.4 22.5
(ZE-2) 25 148 31 2.76 10.7 22.4
TiCl1/NdCls/MgCl: 50 393 4.0 26.7 26.1 8.3
-AlEts 40 303 4.5 23.8 9.2 37.9 11.8
(SN-1) 34 125 12.5 21.7 72.3 23.0

H 4 SR AL 70 BT 45 B SRV B8 208 1 T F BTSN LLARIRIE . SR AT TR % B0 B0 158 Rk ft
Wk AT LB B — 2 R TR A BRI BZETY, £ 2 BAR BRI BAFIRITZ MRS
BYLEIR, pX s AL BRI R 2 B SR 2 TR (Z100), 3F A R RS, ok
BHIERI0 BRAR I, BRI, SO RN, X2 i T S R ARE M b0 2 AR SR AL R A BH
BB R a2 SR A RN TSR 20,
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Table 2 Fthylene polymerizations catalyzed by titanocene/ methylaluminoxane (MAO)

fie e 4 AT Pl A I w10
Cp * TiCl3 Al/Ti=200, W EE=40C 100 72 118 38
Cp *Ti(OCH2C6Hs )3 AlTi =200, JEE=40C 141 32 120 67
Cp * Ti(0CsHiOCH3 )3 AT =200, 3 JE=40C 69 23 119 53

Cp" T EEFR LN -

FRITHTIE WG A T W N s 250 (1) BRIRAE I (2) S A FRIEATRY, o MR 54 1E N &
WA AT, XA PR S5 A 1) CN BN 3% 511, TR O Ni o BT S [6 SE AR REL A v
PEHL PR T RANF Y PE, £E GPC Il 5250 TR A7 (LI 2) . AEARHR AN R SZ A7 FHL A %
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Figure 3 Kinetics of ethylene polymerization and copolymerization with 1-butene
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Table 3 Monomer reactivity ratios

" TR
LT LR Ak
rl r2 rir2
Z Kk Cp * Ti(OAllyl); 7.7 0.13 1.04
U%/lfT‘J:% Cp *Ti(OBz)3 1.08 0.29 0.31
2R IER 7k Cpii (DB 12 0r08 0138
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Figure 4 “C-NMR spectrum of atactic propylene obtained by titanocene/ MAO
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Table 4 1-Butene polymerizations with different catalysts

HEALIEPE SR B 76

A M, X 10"
fiEfer KgPB molTi 'h ' m mr o
TiCls/Ti (OBu ) +/MgClz/EB/PhsSiClz-AlEts 1116 50.2% 187
TiCL/Ti (OBu)1/MgClz/EB/PhsSiClz-AlEts-MPT 166 93.3% * 286
Ch) T DL OCHHCS HOHMAD 91 6 19 12 49
Cp * Ti (OCH:CH=CHCsHs )3-MAO 96 15 44 41 61

EB: CsHsCO2Et; MPT . p-CH3CsHisCO2Et: Cp * . FHHEFRR K. ¢ 2BMABRSSE.
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HUREER/MAO 1R R AT LML 1-T iR & 8 BRI IR S A R A1 (R 1) . Cp * Ti (OCH:CsHs )s
ALFIS B b S P 3 1T Wi, ZBEATIS R 2000, HAT SRR £ 43~54°C 1 85~88°C 2 Ja] 23
AN . T Cp * Ti (OCHRCH=CHCsHy ) AL S50 m M TR B 1T 4. LBV R 53 =950,
DSC 72 3 245 S i BEIALEEAE T, 25°C, MR TR BEA i 8 BRI PER,

LT oRRERERSTT

TiCli/MgCLo/-AlEts AL RIBEFT T B AR R PEER T T B 1.4 554, %L
REA RO AL T 3 5 2 A oot & AR =0 R & 581 5 FEES AR ARG &,
ME T e R AR AR TER R, 205 T IR e =53, rp=0.25; W/ T MR e =3.0. 1y
=7.6, XEILRY) T8 BAT KB 7] 0 7 5 254
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Table S Butadiene polymerizations catalyzed by titanocene/ MAO

e o
et 4 Pl — mi; —

s L trans™L, ’
Cp * TiCls Al/Ti =400, JEE=60C 17 62.5 13.2 24.3
Cp *Ti(OCH2CsHs )3 AlTi=400, 3 fE=60C 39 62.7 12.6 24.7
Cp *Ti(OCsHIOCHs)s  ALTi—400, i —60°C 15 62.7 12.9 24.4

Cp * FLHFEFFIL I
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R MRy THER T & A ZR AL, 0T AT B IC R S5 R0 R0 (B B0 B4 SE AR S5 4, B AS T B4 1 i 44
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ROIGFMRAG . 5 SCHRITHRIE A AL 7R FUR 12 A 7] 4 A 2 v A V8 P A oo S R 1 P AL 2K
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(St=coPr) poly (St-coB) TL IR LA Sl ok 73 B R & & . T iPS-bPE, iPS-b-iPP, iPS-b-iPB, iPS-b-
(EP) #RBALRY) , X ILRY) BA R S VERE LR YA (U B2 PERE L 00 TR T H 2R
TFRIAHZ R AT 8 — R YIHT @ o & &k
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JH B R MAO AV A 28 A8 T Tk 6 BB AR A7 AE T BB 1 208 2K 20 TR R 2 I8 To AL e 1y
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Table 6 Styrene polymerizations catalyzed by titanocene/ MAO

HEALTE

fiAb~ ol I IR 26 (wt) M, X 10*
CpTiCls ENUN 2.2X10° 95 10
CpTi(OCH2CsHs )3 RIKEE A 2.5X10° 96 12
CpTi(OCH2C4H30)3 RS 1.2X10° 97 7
CpTi(OCH:C1H70)3 AR A 1.1X10° 97 7
Cp * TiCls FERE 3.2X10° 93 42
Cp * Ti(OCH2CsHs)3 ARIRER L 5.8 10° 96 52
Cp * Ti(OCsH1OCH3 )3 ENUN F 5.5X10°% 95 56
Cp * Ti(OCH:CH=CHz)3 FERE 5.6X10° 96 48
Cp * Ti(OCH:CH=CHCsHs )3 AREE 5.2X10° 94 49

= Cp M Cp T HIAEIRR A

T =M BEEPOEEAR O RR G SEE T OE T ERER G 0R R M AR
e S KR BER GG R B Y . FELAVD M A TEE O 28 E AR N E ST SR B
RGBT JE MANGEIAE MG VE Oy =M ST INR 46 AR R & 1531 & B AH MY ik Bo R
YIRS, XA BAL R Y sPS-b-PE ., sPS-b-aPP Al sPS-b-PB e BLIAHLER 2 2 M5l Wil %
FTCHLR Mk 1 S
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Stress Induced Reactions of Polymers

XU Xi
(The State Key Lab- of Polymer Materials Engineering of Chinas Polymer Research Institute of Sichuan University Chengdu 610065, China;
Research Institute of Polymer Materials of Shanghai Jiao Tong University Shanghai 200240, China)

Abstract ; A brief survey of work done by the author and author s colleagues on the effect of ultrasonic wave,
high speed stirring, microwave and panmilling on structure and properties of polymer in hopes of gaining an
innovations route to enhance the physical and mechanical properties of polymer materials and synthesis some new kind
of polymers via polymer stress-induced reactions is given in this paper-

Key words: Stress-induced reactions; Ultrasonic wave; High speed stirring; Microwave; Pan milling;

Rheological behavior of polymer material ; Morphological structure; Polymer nanomaterial
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Polymerization and Copolymerization of Olefins with High Active Catalysts

WU Qing* » LIN Shang-an
(Institute of Polymer Science: Zhongshan Unwersity . Guangzhou 510275, China)

Abstract: Researches on polymerization and copolymerization of olefins with Ziegler-Natta catalyst and
metallocene catalyst from our laboratory are summarized in this paper- The design for catalyst and effects of the
structure of transition metal catalyst and polymerization conditions on homo~ and co-polymerizations of ethylene,
propylene, l-butene. butadiene and styrene have been discussed-
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