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Tab 1 Styrene syndiospecific polymenzation with different ligands mono-titanocene catalysts
Ti Ty K Sc?/ % ¥oos T/ K M¥ 10
CpTiCly 323 433 39 9% 1 535.9 78
CpTi (OPr™) 5 333 80. 0 12 955 5311 94
CpliC OB2)5 333 79 1 71 956 531.9 82
Cp "TiCl3 343 85 4 77 98 7 5432 245
Cp Ti(OB2); 353 93 9 85 98 3 5425 31.2
D ce(TD=1 X 10 *mol°L ", d AltmMAO,)] =8 32X 10 *mol °L",
n[ AlGar MAO,)] / n(TD)= 800 c¢(Styrene)=4 32 mol°L , ¥(  )=20mlL =1k
2) ;3 10 *go (g ) Sl
2.2 MAO
MAO . MAO s MAO
TMA , .
CpTi (OPr" )3 )
m-MAO 6 x (IMA) 30.6%, 25.1%, 23.8%, 21.5%., 18 8%
15.6% m-MAO, m-MAOl, mMAO2, mMAO3, mMAO4, mMAO5 mMAO6.
2 : MAO (AIR3) CpTi (OPr")3
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s i 9 x (TMA) m-MAO6 s MAO
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Tah 2 Styrene syndiospecific polymenization with CpliC OPr" )3 and different cocatalysts
0
» X % DS Y% Tw/K MyX10°
TiClD  TCID TV
1 TMA (O 8) — — — trace — — —
2 TEA(Q 8) — — — trace — — —
3 TIBA(Q 8) — — — trace — — —
4 wrMAOI 9.6 785  1L9 63 951 2568 7.8
5 mrMAO2 31 838 131 72 955 S3L1 94
6 mrMAO3 L6 704 280 55 953 5293 99
7 mMAO4 08 569 424 32 956 53L.7 103
8 mrMAOS 03 381  6L6 03 952 528 @ —
9 mrMAO6 00 11 4 88 6 trace — — —
10 mMAOG6+TMACO 8 34 785 181 68 954 S3L3 89
11 mMAOG6+TEA(O 8) L6 752 132 58 953 53L.6 78
12 mMAOG6+TIBA(O 8) 22 7.9 259 73 963 53L4 101
D ce(TD=10X10 “mol°L !, ¢ Al(m-MAOy)] =& 32X 10 *mol°L
n[ Al(arMAO,)] / n(TD= 800, c(Styrene)=4 32 mol°L.", ¥ )=20ml, =1k
2) AlR; » mmol; 3) 10 *g° (g°h) !
2.3 CpTi(OPr")3 m-MAO
HI‘MAO D n (Al)/
n(Ti). 3 . CpTi (OPr" )3/ m-MAO2 . n (AD/n (Ti)=
800 ~1 000 ; , m-MAO ,
; s MAO TMA s
M, . mMAO>  CpTi (OPr")3 n(Al)/ n(Ti) (600 ~ 1 000 ),
: @ ; @ TMA MAO
1) TNIA 1)
™A, m-MAO T™MA, m-MAO
; @ mMAO MAO TMA Ti (IID ; @ 3
14 . CpTi (OPr")5 104X 10 *mol°L 4 2
TiCIID . x[ TiCIID] Ti 83 8%,
3.49%10 ®mol;  GPC M, 4 6X10%
s X
M, 3.49X10 X 46X 10°=0.16 (), 14.4 g
0.16 g m-MAO
3.49X 10 ®mol 1h 14.4/0. 16=90
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Tab 3 Effect of CpTi (OPr™) 3 and nr MAO2 molar ratio on styrene syn diospecific polymerization

q Al(m‘Mi\Ol)] n[ Al(nr MAOQ)] Y » SI T M 104
(mol°L™ D n(Ti) % % K "

12 416 400 21 L1 9 0 532 8 48

13 624 600 8 4 42 95.6 531. 6 46

14 832 800 14 4 72 955 5311 46

15 1 040 1 000 156 78 95.2 531. 0 45

16 1248 1 200 14 1 7.0 9% 6 529. 6 39
D c(TD=104X 10 * mol* L', ¢[ Al(m-MAO)] = 8 32X 10 *mol*L ", n[ Al(mrMAO,)] /
n(TD=800 c(Styrene)=4 32 mol°L ', ¥ )=20mL = 1h;2) 10 *g (g !
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Design of Titallocene Catalytic Systems and Styrene
Syndiospecific Polymerization

*

ZHU Fang-ming . WANG QOunfang, FANG Yu-tang

Abstract: Novel and highly active one T]5*cyclopentajolienyl ligand titanium metallocene catalytic sys-
tems for styrene syndiospecific polymerization were obtained by the molecular design of metallocene
complexes and modification of methylaluminoxane (MAO ). The catalytic activity, stereospecificity,
molecular weight and melting temperature of polystyrene are affected by steric and electronic changes of
TP-cyclopentadienyl ligands and non-cyclopentadienyl ancillary ligands of these titanocene complexes.
The pentamethyleyclopentadienyl ligand is beneficial for obtaining high catalytic activity and molecular
weight and melting temperature of polystyrene. The influences of the percentage contents of TMA in m-
MAO which can reduce Ti (IV) to Ti (IID on polymerization of styrene have been investigated in de-
tail, Ti CIID is good for styrene syndiospecific polymerization in a higher catalytic activity. The ex-
temal addition of alkylaluminium (AIR3) to [ CpTi(OPr")3] /modified methylaluminoxane (m-MAO )
catalytic system may alternates partially TMA in m-MAQO, and tri-isobutylaluminum (TIBA ) is more ef-
fective than trimethylaluminum (TMA ) and triethylaluminum (TEA ).
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