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Table 1 Fractionation of PS, PE, PS/PE blends and 5-E copolymerization
products -

Polymer successive extraction

fraction(w1% )
Residue

(wit%)

Boiling Boiling
butancne THF
{2k  (12h)
PS 2.45 0.76
PE 0 1.01
PS/PE blends .22 0.78

SE Copolym products  2.96 1.2
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Polymer Boiling
chloroform
(12 h)
3.10
.61
2.93

27.1

93.7
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93.7
58.7
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Fig. 1 Effect of ethylene prepolymerization temperature on block
copolymerization of styrene and ethylene

Copolymerization  conditions: Cp° Ti(0Bz};/mMAQ  catalystic
system, TMA in mMAO 16.2(wt% ), [Ti] = 6.67 x 10™* mol/L,
Al{mMAG)/Ti = 200{molfmol), [TIBA] = 6.67 x 10~? mol/L,
styrene = 10 mL, toluene =20 mL, P(C,H,) =0.13 MPa, tpyp =
10min, T=90C, t=2h
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Table 2 Effect of ethylene prepolymerization time on block copolymerization of styrene and ethylene

Composition of copolymerization products Composition of copolymer Weights of total
PP C.E.
Run b L] o d ) o I
(min) (eP/gTi) This LT sPS aPs PE Tees Ches copozymer
(w%) (w%) (m%) (w%) (w%) SE(mol: mol) SE (mol: mal) ()
1 5 6233 7.09 19.2 67.9 2.98 2.83 68.2:31.8 65.4:314.6 1.638
2 10 5326 11.2 27.0 55.3 2.96 3.52 56.5:43.5 62.5:37.5 2.037
3 20 4547 6.98 22.8 61.1 2.37 6.7¢ 67.4:32.6 78.5:21.5 1.531
4 30 4033 5.27 17.5 63.1 3.03 11.1 85.5:14.3 89.3:10.7 0.9173

* Calculated from the THF-soluble fraction;
b Calculated from the CHCl; -soluble fraction
° Calculated from the butanone-soluble fraction;

¢ Estimated from elemental analysis and ' C-NMR spectra of the CH, Cl-insoluble fraction;

“Chain ratio of 5/F, is determined by ' C-NMR spectrs and elementary analysis (EA) of the THF-soluble fraction and the CHCl,-sohuble fractions
Copolymerizations: Ty, p = 40°C, other conditions are the same as Fig. 1.
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Fig. 2 Effect of catalysts concerntration {a) and AUTi molar ratio (b} on block copolymerization of styrene and ethylene
Copolymerization conditions: [ TIBA] = 6.67 x 10~ mol/L, styrene = 10 mL, toluene = 20 mL, P(C,H, } = 0. 13 MPa, Toep =40C, tp,p = 10 min,

T=90%TC, t=2h
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Table 3 Effect of [St] concertration on black copolymerization of styrene with ethylene

Composition of copolymer Weights of
Run [S] C.E. Clss
no (malfL) {gP/eTi) Tors Cars Ties 5-EC a0l : mol ) toal copolymer
(%) (wm%) S-E (rool:mol) (g
5 1.73 — - — — — —
6 2.88 5326 11.2 27.0 56.5:43.5 62.5:37.5 2.037
7 in 9450 8.21 14.5 70.4:29.6 73.6:26.4 2.149
8 4.13 12284 6.18 12.0 81.3:18.7 86.7:13.3 2,233
9 5.19 123085 5.80 9.18 %4.5:5.5 95.5:4.5 1.844
*b: ¢ Determination of Taps . Ceps and Tpps is the same as Tahle 2.
Copolymerization conditions: Tp,p =407, other conditions are the same as Fig.1.
Table 4 Effect of external addition of TIBA concentration on block copolymenization of styrene and ethylene
Compesition of copolymerization products Weights of total Conversion
Run <(TIBA) C.E.
o (x 10 molly  (gP/gTh) Thes Ches sPs’ aPs* PE? copolymer of styrene®
(wi%)  (wi%)  (m%)  (m%)  (w%) (g (wi%)
10 0 2028 3.50 10.3 63.2 2.99 20.0 0.2795 16.30
11 3.33 4072 6.38 18.1 60.9 2.69 11.9 0.9992 35.47
12 6.67 5326 1.19 27.0 55.3 2.96 3.53 2.037 50.76
13 10.0 5487 £.988 21.3 59.8 2.76 7.22 1.661 52.65
14 13.3 5442 8.658 16.8 64.1 3.00 7.47 1.383 52.05

=¥ o d Datermination of Tpgs» Cprs» aPS. sPS and PE is the same as TableZ ;

® estimated from S/E feeding ratio and elemental anslysis of copolymerization products

Coplymerization conditions: Tpep = 40T, other conditions are the same as Fig. 1.
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LI RS

STUDIES ON SYNDIOTACTIC POLYSTYRENE-5-POLYETHYLENE BLOCK
COPOLYMER CATALYZED BY A NOVEL TITANOCENE CATALYST
I.SYNTHESIS OF PE-5-5PS BLOCK COPOLYMER

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

Abstract The block copolymerization of styrene and ethylene was carried out using a novel catalytic system of -
pentamethylcyclopentadienyliribenzyloxy titanuim [Cp” Ti(0Bz); ] and modified methylaluminoxane {mMAO) . The
influence of prepolymerization temperature, time, Ti concentration, AI(mMAOQ }/Ti molar ratio, styrene concentration
and the amount of external addition of triisobutylaluminum (TIBA) on copolymerization were investigated in detail.
It seems that the conditions of prepolymerization temperature at 40°C, Ti concentration 6.67 x 10™* mol/L and Al-
(mMAOQ)/Ti molar ratio 200 are favorable for block copolymerization of styrene and ethylene. The content of sPS
segment in copolymer increases with increasing styrene concentration, but the catalytic efficiency decreased with
increasing prepolymerization time. External addition of TIBA has an important effect on the formation of block
copolymer and enhancing of catalytic efficiency .

Key words  Metallocene catalyst, Syndiotactic polystyrene, Block copolymerization, Block copolymer of
syndiotactic polystyrene and polyethylene



