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Tab. 1 Styrene polymerization catalyzed by various titanocene activated with M AO

i

0,0 /C / ————— i P T./C 0, 7C pmX 10* M, /M,
I Ylig ) B (& & h,l)WB (i MX
CpTi(OBz)3 60 14.2  79.1 71 100 95.6 98.8 258.9 7.2 2.1
Cp Ti(OBz); 70 16.9 93.9 84 500 98.3 98.3 269.5 312 1.9
10, 32) we

ce(Ti)= 10K 10" * mol/L,c(MAO)= & 6< 107> mol/L,m ( Al) /m(Ti)= 830,
c(Styrene)= 4, 32 mol/L, V( )= 20 mL.,t= 1h
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Tab. 2 Effect of Cp Ti (OBz)s and M AO molar ratio on styrene polymerization
i( . M,

c(MAOY 10*/ .
_,. m(A) /m(Ti) Yl/g —ws % T./C 0,/C X

(mol® L") Y (8 g ° h) X 10
4.2 410 2204 113 10 200 980 1012 269.8 2.56

8.6 830 16.90  93.9 84 500 983 1025 269.5 2.9

1.5 1 100 17.42  96.8 87 100 965 10L.1 267.3 1.96

15.3 1 500 16.18  89.9 80 900 922 99.7 266.6 1.75

:e( Ti)= 10K 10" mol/L,c(Styrene)= 4. 32 mol/L, ¥ ( )= 20 mL,0,= 70°C ;= 1h
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Fig. 2 Yield and catalytic activity versus concen—
tration of catalyst on styrene polymeriza—
tion with Cp Ti (OBz)3/M AO

: ¢ (MAO) = 8.6< 107 % mol/L,
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Fig. 3 Polystyrene molecular weight and cata—
lytic activity versus concentration of
monomer on styrene polymerization with
Cp Ti(OBz);/MAO
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Fig.4 "CNMR spectrum(a) and WAXD(b) of sPS obtained with Cp" Ti( OBz); /M AO
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5 Cp Ti(OBz)3/MAO sPS  GPC (a)  DSC (b)
Fig. 5 GPC curve(a) and DSC spectrrm( b) of sPS obtained with Cp* Ti(OBz)s /M AO

1 sPS ; 2sPS ;3sPS
23.3 DSCH#T 5h sPS  DSC , 1 sPS s On=
269.5C,  197.9- 213.2C 1 sPS , 957 108.8C
, Ty, , T
, . 2 sPS 5 0.
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1 TIshihara N, Seimiya T, Kuramoto T M. Crystalline syndiotactic polystyrene. Macromolecules,

1986, 19 2464



48 ( ) 37

2 Ishihara N, Kuramoto T M, Uio M. Stereospecific polymerization of styrene giving the syndiotac—
tic polystyrene. Macromolecules, 1988, 2t 3356

3 Salajka Z, Dong S H, Chien CW J Syndiospecific polymerization of styrene 3. catalyst structure.
Macromolecule, 1992, 25 3199
4 Quyoum T, Wang Q, Judoret M J, etal 1°—CsM s TiM e B (Cs¥5)5 A carbocatconic olefin poly-
merization initator masquerading as a Ziegler-Natta catalyst. J Am Chem Soc, 1994, 116 6435
5 TFoster P, Chien C W, Rausch M D- Highly stable catalysts for the syndiospecific polymeri zation
of styrene. Organometallics, 1996, 15 2404
6 Ready E T, Chine C W J, Rausch M D. Alkyl-substituted indeny! titanium precursors for stere—
ospecific Ziegler-Natta polymerization of styrene. J Organomet Chem, 1996, 519 (21 28). 21
7  Maezawa H, Kuramoto M- Process using titanocene catyalysts for preparations of syndiotactic
polystyrene. . US Pat 5023 322 1991
s . . , 1997 (12): 1
Maezawa H, kuramoto M. Process for producing styrene-bascd polymers and catyalyst.
US Pat 5023 222. 1991
10 Campbell J R E, Hefner JG. Aluminoxane-titanocene catalysts for syndiotactic polymen zation of
styrene. . US Pat 5196 490. 1993

11 Cam D, Albizzai E. Characterization of methylalumoxane by means gel permeation chromatogra—

phy. Makromol Chem, 1990, 19t 1641

Synthesis of Syndiotactic Polystyrene with
"°-Pentamethylcyclopentadienyl tribenzyl oxy
Titanium and Methylaluminoxane Catalyst System

Zhu Fangmingx Fang Yutang Wang Qunfang Huang Dongdong Lin Shang,an

Abstract  Catalytic activity and specificity of [CpTi (OBz)3 ] /M AO and [C§ Ti
(OBz)3 ] /M AO for the sydiospecific polymeritation of styrene were compared- The second
system is a highly active and sydiospecific catalyst for styrene polymeritation at 50~ 90°C .

Theinfluence factors, such as polymerization temperature, catalyst and styrene concentra—
tion, on styrene polymerization have been studied- When the final polymerization product
was extracted with boling butanone for 8 h, theinsoluble fraction gave 98. Zo to 98. T

syndiotactic polystyrene (sPS) with high molecular weight (M= 4 6& 10~ 1.96< 10)

and high melting temperature (269. 5~ 270C) . The sPS obtained was characterized by
GPC. "CNMR, FTIR, W AXD and DSC.

Keywords metallocene, syndiotactic polystyrene, syndiospecific polymerization of

styrene, Uy —pentam ethylcyclopentadienyltribenzyloxy titanium catalyst
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