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Table 1 Stereosequence distribution of the polypropylenes”

CP -0 Cp"-40 Cp—40

m 0.36 0.33 0.34

r 0.64 0.67 0. 66

mm 0.14 0.11 0.11

mr 0.43 0.44 0.46
r 0.42 0.45 0.43

1 1 1 1

/(2mm + mr)
i 0.94  0.99 1.03 50 40 30 20

+mr/(2rr+ mr) S

-

# Cp" =0 and Cp” - 40 were prepared with Cp~ Ti(OBz),/ Fig.1 C-NMR spectra of polypropylenes prepared
MAO2 at 0 and 40°C, respectively. Cp — 40 was prepared with CpTi iih CpTi{OBz);/MAO2(a) and Cp* Ti[OBz)./

(OBz}:/MAO2 at 40T MAO2(b}
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Table 3 Regicirregularity of the polypropylene prepared with monocyclopentadienyltitanium/MAQ catalyst

Calc. parameter Cp" -0 Cp —40 Cp—40
Ta 0.773 0.733 0.768
Te 0. 105 0.122 0.108
T 0.105 (0.122 0.108
T.y 0.017 ¢.023 0.016
0.806(0.911) 0.794(0.888) 0.842(0.900)
P 0.911(0.806) 0.888(0.794) 0.900{0.842)
Fy 0.31(0.69) 0.35(0.65) 0.39(0.61}
Fs 0.69(0.31) 0.65(0.35) 0.61(0.39}
r 4.2(10.2) 3.9(7.9) 5.3(9.0}
rz 10.2(4.2) 7.9(3.9) 9.0(5.3)
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SYNTHESIS OF HIGH-MOLECULAR-WEIGHT ATACTIC POLYPROPYLENE
[l .MICROSTRUCTURE OF THE MACROMOLECULAR CHAIN

WU Qing, XIE Benheng, LIN Shangan
{ Institute of Polymer Science, Zhongshan University, Guangzhou 510275)

Abstract Chemical microstructure of the atactic polypropylenes prepared with
cyclopentadienyltitanium  tribenzyloxide/ methylaluminoxane and pentamethyvleyclo-
pentadienyltitanium tribenzyloxide/ methylaluminoxane catalysts has been investigated by
PC.NMR spectra. Both catalysts give the polymers with similar stereo-structure
distributions. A satisfaction of Baernoullian statistics, by mr/{2mm + mr) + mr{2rr + mr)==
1,indicates that the propylene polymerizations are stereochemically obedient to a chain end
control. The present polymers are regioirregular and contain a nonnegligible proportion of
propylene units arranged in head to head and tail to tail sequences which can be observed in
the methine carbon region of the *C-NMR spectra. From a statistical analysis of the regio-
triad distribution, it was found that polypropylenes with regioblock structure can be produced
with the catalysts. Considering a binary copolymerization of 1, 2-orientation monomer and 2,
l-orientation monomer, the reactivity ratios, r; and 1, were calculated. The relations of r, >
1,1 >1 and ryr; 1 indicate that the incoming monomers tend to insert into the metal-
carbon bonds with the same orientation as the end units. By substituting methyl group for
hydrogen in the cyclopentadienyl ring, the titanocene catalyst affords a polypropylene
containing shorter regioblocks. The length of the regioblocks increases with reducing the
polymerization temperature.

Key words Propylene polymerization, Titanocene catalyst, Atactic polypropylene, Regio-

structure, Stereo-structure



