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Table 1 Fractionation of PS, PE, PS/PE blends and S-E copolymerization pmdhicts

Successive extraction fraction (wi% )

Sample Pulyme; S/E™ C.E. Boiling Residue Symbol of
oo (wt%) {gPlgTi) butanone Boiliag Bailing (wt% )} oopolymer
THF (12 h) CHCl, (12 b) obtained
(12 b)

I PS — 6513 2.50 0.7i 3.0t 93.8 —

2 PE — 775 0 1.03 0.62 98.3 —

3 PS/PE blends 93.8:6.2 — 2.40 0.81 2.53 94.3 Blends

4 Copolym products 93.8:6.2 6233 2.99 7.10 19.2 70.7 Toest » Coest
5 Copolym products 90.8:9.2 5326 2.96 11.2 27.1 58.7 Taesz » Cope
6  Copolym products 90.6:9.4 4547 2.37 6.98 2.8 67.8 Taeswr » Crbs
7 Copolym products 88.1:11.9 4013 3.03 5.7 17.5 74.9 Toest » Corss

* $/E denotes weight percent of styrene with ethylene in total pmducts, estimaled from S/E feeding ratic and elemental apalysis of copolymenization

products;
" C.E. = catalyfic efficiency

Cp” Ti{ OB2);/mMAQ catalystic system, trimethylaluminum (TMA) in mMAO 16.2 wt%
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Table 2 Assignments of the *C-NMR chemical shifts of the E-5 copolymers

Taes Coro
Peak Peak
o Chemical shift Carbon type" Sequence o Chemical shift Carbon type Sequence
Caled Obsd Caled Obsd
1 14,46 14, 11 PCH, — 1 14.46 14.11 PCH, —
2 22.88 22.69 PCH, — z 22.88 22.69 PCH, —
3 29.99 29.69 S EEE 3 29.99 29.70 Sar EEE
4 37.48 37.39 Tar EEE 4 37.48 37.41 Ty EEE
5 40,80 40.59 Tae 888 5 40,80 40,60 Ty 888
6 145.2 c-1 — 6 145.2 C-1 —
7 43.20(43.7) 43.90 Su{Ty) SSS{ESE) 7 43.20(43.7) 43.91 S (Tyy ) SSS(ESE)
8 32.20 31.92 Sep SES 8 32.20 31.93 S.a SES

* S = secondary carbon, T = tertiary carbon; The Greek letters indicate the nearest tertiary in every direction.
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Fig. 4 GPC curves of Tgpg and Cypg
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STUDIES ON SYNDIOTACTIC POLYSTYRENE-b-POLYETHYLENE

BLOCK COPOLYMER CATALYZED BY A NOVEL TITANOCENE CATALYST
II. FRACTIONATION AND CHARACTERIZATION OF PE-b-sPS BLOCK COPOLYMER

FANG Yutang, ZHU Fangming, LIN Shang’an
( Institste of Polymer Science , Zhongshan University, Guangzhou  510275)

Abstract The sequential block copolymerization products of styrene and ethylene catalyzed by meno-titanocene
calalyst 7’ -pentamethyleyclopentadienyltribenzyloxy titanium [Cp’ Ti(OBz),] and modified methylaluminoxane
{mMAO) were fractionated by successive extraction with boiling butanone , THF and chloroform solvents . The isolated
block copolymers (22.8 wt% ~ 38.2 wt% in total) ,chiefly existing in THF and chloroform soluble fractions, were
characterized by * C-NMR, WAXD,DSC and GPC methods. The > C-NMR spectrum of copolymers showed a special
structure which composed of sPS segments and branching PE segments . The WAXD patiern of copolymers displayed
low crystallinity of both segments. There are long sPS segmenis and short PE segments in the block copolymers,
which showed single sPS melt peak in DSC curves.GPC curves indicated the block copolymerization of styrene and
ethylene with mono-titanocene catalytic system has single active spices character. A block copolymerization
mechanism of styrene and ethylene with Cp” Ti (OBz),/mMAQ catalyst was proposed.

Key words Metallocene catalyst, PE-5-5PS block copolymer, Fractionation characterization



