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B E HeRBIMANERE _BE=FHEK(Cp" TI(OB2),] 5 T HE5(MAO)
HRF LR ATABOHNES FRTERRAEHAT I TRNEHAEE. &8
EW,AHFERARESH LT LHETERG Yo FEEA -1 HEE THENEN
HARHMERSE REAT FRH(M,=20~100x10").

XRA FERS LCSRMLH, THERR, RERFERE

B IVB EIEEREEXELSHSHFESE R (MAO)SHBEE TRILS AR M
HERER, NARRSERHEERREHY B2 EVELBILLEVNERET
RELL RACA A9 B FOS A B LR Y, TTRA A A & A S5 80 L (el o ST 4Rk
BLR N (PP LR, MRS BELMN S TR EMIC ML LBE TRHR, —&
FHGAAHRRMNEESBEEHT VRM A ERATEEE SRR INESR
{8 1k #1151 (Oscillating Catalyst) o] & 535 S i ¥4 PP. £3#, Resconi 2! Me; Si(Flu),ZrX,
(X=CL Me) EBAEMRE XN 10.5mol/L T, BEIFSFEILM PP(M,, = 44 X 10*) . SR,
M PP R GURE TS E L & & ik # .

RATEME T AR HEBLRE ST AR RER A, B TH PP, 4
FRAOX 10 ACHUEEHEMAHS FERAEREWFEEPEREFR B L=
WHEK(Cp  Ti(OBz); | 5 HELHER(MAO) A SRIEFABRES, BAEES T TER
R 4 384te PP,

1 SLRER4H

1.1

K OER O S CBE N, FTAHSENER TR FHAEL B4&H
B FIRA 0. 3nm 2 HE R Sf0 T4
1.2 Cp"Ti(OBz); BI& K

Cp" TiCl, B & W BRI T, £ 250mL = O M A 1.85g(47. 6mmol ) 88 f
T0mL PSRk, ZEZE TR 6.5g(47mmol) T 1 2 35 1%, Z 4 # 30mL THF 118 & %,
fR¥E THF %88, R 16h, 50 £k, Bl BB MR A KB T 0 SiMe,Cl
6.0mL, & I 5h, iR EAFLEE MEBEMNEBHOERE Cp* SiMe, 9.85¢
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(47.4mmol) ; KB T4 Cp~ SiMe; 9.85g i A F| & TiCL5.3mL B A BR P, ST,
ELEERBRAAEE. A4E120T /266Pa) 3 %] Cp” TiCl; ZLE &4 10.7g, =% 78%.
Cp"TiCL # Btk BAIRP T, £ 250mL Z— O 8P MA 2.09 (7. 2mmol) Cp*
TiCl, 1 60mL %, 30min PIi A H 2.34mL(21.6mmol) % FRE.3.5mL(25.2mmol) = &,
Bl 20ml FEMR AR, TIH FRE 24h, BEAEIR, THBEAHR ASHT
BREM AN EAHR, H 0nl CHER, FREE X ORBESEE Cp' Ti(OBz),
Wik 3g. TESHHER.CT75.13,H7.39% . NMR 3% 5 4H7:8=1.98, -CH;;6 =4.67,
—CH,-Ph;6=7.17~7.32, — C¢Hs.
1.3 MAOMIEH
TEOCRESRE T, —E B TMA HEBREE BT AL(S04);-18H,0 F X
ERCP MRS, FE R E 60C KLY 24h. B EF GdiE W T, BF A Q8RR MAO.
G H,O/AL 5 1.2, 13 MAO-1; #8285 H,O/Al thh 1.8, 8 MAO2. MAO # TMA 14

B e i o kil 2 )

1.4 FRESRE
PR & 7€ 100mL 2 M7 OB B 3 AT, K F T A MAO, 20mL H %, 1.0mL
Cp* Ti{OBz);iF W, Ik R B EZEFE7E 140KPa, BB & 1h. HEMAEHBERE LR K. ™

WL IE HERER TS, HE.
1.5 RANFHHRT

HEREMES TR OB AR PP =Y HE PP RN S FRAKNE LA
fE,25mg HFAREBEMEEE A, H ORI 135C 12 HAFER B, Ll FH Bt

HaTR:
[7] = 1.85x 107*M, 0™

2 HRE 51T

2.1 AEBERESAELH

HZAAABREERE YT MAO-2 AMBRFHFTRER G, S RLE L
HE 1A REH FRRARX PP YA FREETKAOEW, HPEEEFH SN
ARG =IO FEER - HBRAMELFEEATK KRB IEEDH TR LR
RIfY A2 PP =9 o0 T B AR IS 1E. EHIF M B A &G F, TEELEY
ERLA LY E —EFHRILEE G PP =2 FRUREESHRGE. KF PP =Y
IR L HRKHE S, CpTi(OBe); W38 PP 2% B 47 K #E A9 3K B4k, T i 1L B 4657
KA Bk i) AL BB (L B B 15 8 PP R AT R S B

ERAHMRERELFRBRESTER=YS FBYEELE R, A i 2
B R T PRI R IRBLR A X PP AR KB ELFHES PR KE
K FH® B-CH; HESIRNBHREREW 2 FRNIEEFE . YHA GRS AW
Fe AU P09 F A B HE i T e LR AL A, TGk o O R T B, BRAR LR a4,
LY M A T AR B OEBR IR T 89 1 Bk, AT B R Ak A 6 08 I W B L3R I 4,
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Table 1 Propylene polymerizations with monocyclopentadienyltitanium compounds/ MAQ2 eatalysts

Metallocene [AI1/[Ti](mol/mol) Activity < 10 ~*(gPP/molTi* h) M, x107*
CpTi(OBz}; 330 8.49 4.4

Cp* TiCl, 330 3.66 12.9
Cp” Ti(OBz); 330 7.20 41.9

Cp: cyclopentadienly; Cp~ : 1,2, 3, 4, 5-pentamethyleyclopentadienyl;
Conditions: [Ti] =5.2x 10" *mol/L: toluene=20mL; P = 140kPa; T=40T ;z = 1h

2.2 RE) MAO MAERRS R W

H Cp” Ti(OBz):/MAO L 746 B & i, B fiE b7 MAO F189 TMA & &3 L&
HREmMER. MK 2 TR, A TMA S EBREH MAO-1 ERTELN, FE T RERS,
il TMA & BEAKK MAO-2 W 2 (8 4 fh 7| 2G4 H HE 48 MAOL — KA
WL TMA B8 B (MAOL-1 f1 MAOL-2), Rl #{EFI E M EHAH I TMA S BT R
g X 2B TMA R REBGRRERAE S, FE TMA & & MW, EviegEadmEin
BERERENS, EAERSEE EEEANMEITHRERARRERECAERS
BEH ORI IS IV. B, @ K TMA & 8§ MAO fERI LR 2 S HE k&
PRI RER SR

MEIER, BEE AVTI LZHTHE I, B4 R AR ke 2 sk, J5 SRR,

Table 2 Propylene polymerization with different MAQ cocatalysts

MAG Preparation condition TMA in MAO Activity ¥ 1074 M.
H,()/ Al{ mol/ mol) (%) (gPP/molTi-h) x 1074
MAQ1 1.2 24.5 0
MAQ2 1.8 15.4 7.20 41.9
MAO1-1 treating MAQ1 with wluene once 19.5 2.85 33.3
MAQ1-2 treating MAO1 with toluene twice 17.4 6.27 31.5

Conditions: [Cp” Ti(0Bz);1=15.2 %10 *mol/L; Al/ Ti=330; T = 40 ; P = 140KPa; ¢ = 1h; Toluene, 20mL

Table 3 Effect of molar ratio of [ MAQ2]/[Cp"* Ti{OBz), ] on propylene polymenzation

[MAO2 ] (mol/L) -All/[ Til{mol/ mol) Activity X 107 *(gPP/molTi- h) M. ><107*
0.089 170 3.18 35.4
0.099 190 4.90 34.4
0.115 220 7.03 38.7
0.125 244 8.54 40.2
0.172 330 7.20 41.9
0.271 520 0.57 26.3

Conditions are the same as Table 1

£ Al/Ti=200--350 &, A F REERLESE XRFE N MAO WIEHRER, MAO X E
bt iTREL, HSEEEAMIERESY, B RFER O BRE[MAOIEK
BF, I MAOTSEIR & 4k 15 v MR Bt , B MAO FF &8 W TMA X £ ik H E R E
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I, Brl KB 8 MAO B i b /B R . =80 T8 AYTI LBk 5 biEs
TURBEEE - ETRES .
2.3 REEEREGRENER
REREMNFARRESNEERTYH S FEEHERT. & 4 RIERAET, H
HESEEE OTHRE S TREF LB, SHHYHETHR. B4 50 FTEMES
EREREETTE M, £ 0C TR A, =48 PP HA TRAIE X 100 x 10*, 18 57 1 i 2 1
EERN, - THREGERTH K, BEREASMHKE, 5—FHEBEASHEB2EE
PO KRG, R REEREPNREHEBE MR, ALEHEEEET —REE.BS
P FREERMG K, RERSERER K, MHEREN, B F - REEBR N5
LR TR ROV R IEERE, B EMEM R SR 40 FE¥ .

Table 4 Propylene polymerization with Table 5 Effect of monomer pressure on propylene
Cp' Ti(OBz);/MAQ-2 at different temperatures polymerization with Cp® Ti(OBz);/MAQO-2 catalyst
T Activity < 1074 M, Solubility in ether Total pressure  Activity X 164 Mox10-¢
X
() (gPP/molti-h)  x10°* (wi% ) (kPa) (gPP/molTi-h)
0 1.50 103.7 95.5
7 .10 7.
20 2.79 75.7 96.5 10 2 27-1
30 3.56 44.5
0 N .
40 7.20 41.9 99.7 12 3-48 2.1
50 1.66 22.0
4 . .
60 0.88 18.7 97.6 140 7.20 41.9
Conditions are the same as Table 1 Conditions are the same as Table 1

RSB S Yo FRMEKKERHBINTEIN(RE S). B & & Sk 0
BAYETT & — MR RS T RN BRI B IE WO & . PP P24 80 43 7 B2 B 0 44 ok 35 488 o
MBI, KRR H AR BEEE S E, WA BERALL A H MGt OB
B EREREN T AN ERB R RIERE SR,
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SYNTHESIS OF HIGH MOLECULAR WEIGHT
ATACTIC POLYPROPYLENE
I . PROPYLENE POLYMERIZATION
WITH MONOCYCLOPENTADIENYLTITANIUM
COMPOUND/MAO CATALYSTS

XIE Benheng, WU Qing, LIN Shangan
(Institute of Polymer Science, Zhongshan University, Guangzhou 510275}

Abstract Propylene polymerizations in the presence  of various
monocyclopentadienyltitanium compounds and methylaluminoxanes { MAO ) have been
investigated. [t was found that by substituting methyl group for hydrogen in the
cyclopentadienyl ring, the titanocene catalyst affords a polypropylene with inecreasing
molecular weight by one order of magnitude. Residual AlMe; content in MAO has an
determinative effect on catalytic activity for the propylene polymerization. An excess of
AlMe; in the catalyst system, such as 25% AlMe; in MAQ, hinders the polymerization by
reducing the Ti species to inactive lower valent states. The effects of molar ratio of MAO to
Ti complex, polymerization temperature and monomer pressure on catalytic activity and
molecular weight of the products are studied in detail. Thus, atactic polypropylene with the
molecular weight range of 20~ 100 % 10*, much higher than that prepared by unsubstiuted
cyclopentadienyltitanium complex has heen synthsized by -
pentamethylcyclopentadienyltitanium tribenzyloxide/ MAO catalyst. The atatic
polypropylenes exhibit excellent elasticity.

Key words Propylene polymerization, Metallocene catalyst, Atactic polypropylene,

Elastomeric polypropylene



