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Tab.1 Effect of styrene prepolymerization time on copolymerization

Run Prepolym.Time Efficiency Styrene in Product Styrene in Copolymer
(min) (g product/g Ti) (mol %) (mol %)

1 0 3423 9.9 3.0

2 5 2180 15.8 4.6

3 10 2053 25.5 7.1

4 15 1341 48.7 11.8

5 20 1190 69.9 16.1

6 30 1043 77.9 18.7

7 60 983 89.8 20.7

Polymerization conditions: [catalyst] =1.5mmol/l, [ AlEt3] =30mmol/l, [styrenel =20g/dl, Time=2.5h,
Temp.=50 T, Ethylene pressure: 2.7 kPa, Solvent: Toluene

ME 1 ED, BEEXCRTRARENEN, XRTYRIRYPELHIRMM. 1
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BLR, XZAREHER FEBTYHEZHE L 9. I9mol%, XRYFELESE
3.0mol %, kxR 3423 £%; 7T SELK, FZH/WE LhGHEELHATHR, AR>™
YREZBEEY 89.8mol %, HRYPEZBEE 20.Tmol %, Rk 983 4.
R2AW, WEERZBEERERZBSERFTHEBREAARZHENIRY. R
Sk BRI SRR Y, R SN- 1 BARREZHRE ZH/ILRSHNABAELN.

Tab.2 Effect of styrene concentration and ethylene pressure on copolymerization

[ Styrenel Ethylene pressure Styrene in product Styrene in copolymer
(grdt) (k Pa) (mol %) (mol %)
40 13.3 88.0 20.2
40 26.7 80.0 19.2
30 13.3 70.0 16.8
30 20.0 61.8 14.8
30 26.7 59.4 14.3
30 33.3 50.0 12.5
20 26.7 48.7 12.2
20 40.0 33.5 9.0
20 46.7 33.0 8.2

Polymerization conditions: Prepolym. time. 15min; Other are the same as in Table 1
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Fig. ®C—~NMR spectra of (a) product 4 in Table 1 and (b) copolymer extracted by boiling toluene
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FiWe4> $1)5 8 % SEES # S, #1 SEEE 9 S,;. S(k) EE (k) S8 S, BA K LIFER,
RS EREMERA. R3ERRNA, ASN-1 #EAMSHEZS - ZHBIRY
Ko FREGHREBRE K.

Tab.3 Peak assignments of >C—NMR spectra of styrene—ethylene copolymerization product

Chemical shit (6, ppm)

Sequence(1 ) Carbon typem Observed odl® 7 Peak No.
SS Sz 43.66, 45.05 43.80 10, 11
SES Sav 36.24 36.88 7
SEE n>1 Sas 37.18 36.88 8
SEES Sy 32.05 29.87 6
SEEE n>1 Sy 30.80 29.87 5
EEE n2>1 Sss 29.95 29.87 4
SCGL)EE(k)S Sgy 29.10 27.88 3
SEE n21 Sps 27.84 27.88 2
SEES Sgs 25.30 25.89 1
ESE Tos 46.25 45.18 12
SSE Tps 43.66 43.19 10
SSS Tgs 41.33 41.20 9

(1) S— Styrene. E—— Ethylene;
(2) S— Secondary carbon, T—— Tertiary carbon
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ZHBB AR EER (B ARIP45ETR). B T, # S, MFF C RTHER
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Tab.4 Solvent extration results of product 4 in table 1

Solvent Boiling butanone Boiling chloroform  75C Toluene  Boiling toluene ~ Remainder

(Wt %) 7.6 29.3 4.3 45.7 13.0
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* Fig.2 IR spectra of extracts of product 4 in Fig.3 DMA spectrum of product 4 in
Table 1 Table 1

(a) Boiling butanone, (b) Boiling chloroform,

(c) 75T toluene, (d) Boiling toluene.
(e) Remainder
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Fig.4 Dependence of impact strength on S—E Fig.5 Dependence of tenside strength and elongation

content in aPS/S—E blends on S—E cogatent in aPS/S—E blends
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SYNTHESIS, STRUCTURE AND PROPERTIES OF
STYRENE —ETHYLENE COPOLYMERS

LU Zejian, LIAO Kairong, SHEN Jian, LIN Shangan
(Institute of Polymer Science, Zhongshan University, Guangzhou, 510275)

ABSTRACT

Styrene — ethylene copolymers were synthesized by copolymerization of styrene
and ethylene using the MgCl,/TiCl,, NdCl,/AlEt, catalyst and characterized by
BC—NMR, IR, DMA and solvent extraction fractionation. The results show that
the catalyst exhibits high activity for the copolymerization of styrene and ethylene
and the obtained copolymers are composed of various comonomer sequences. The
mechanical properties of blends consisted of polystyrene and the copolymers are
much better than those of polystyrene.

Key words Ziegler — Natta type catalyst, Styrene, Ethylene, Copolymerization,
Structure characterization





