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Tab.l 'The effect of n(PPhy)/n(Ni) on the ethylene gaseous polymerization
_"'(;?"_E?; ) E?;c:rjcl )I ) Mx10-* —"Y—( ;)t;n;lf 3 HTE:" Crystallinity/ % Iﬁ:;;}:;;g
0.0 700 49.3 0.932 134.2 45.4 -
0.4 900 38.5 0.912 130.6 35.7 5.4
0.7 1900 53.6 0.917 131.9 42.5 4.5
1.0 600 60.4 0.920 133.1 43.8 3.7
1.3 550 73.3 0.935 134.7 49.2 3.0

1) 8% T ERMESWIEE,g;2) 510004 C X1 MG
BA KM p=106.7kPa,1=1.5h,0=70 C, n(Al(iBu)3)/n(Ti) =20
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Tab.2  The results of ethylene polymerization with Ti catalysts

Efficience 4 'Density .
No. ) Mx10 (g-om™3) Omp/ C Crystallinity/ %
A0l 5730 146 0.958 143.1 65.4
A03 6960 115 0.950 143.0 64.2
A05 7630 98 0.943 143.2 58.6

B4 &M p=106.7 kPa,t =2 h,8 =70 °C, n(Al(iBu);)/n(Ti) = 100
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Tab.3 The results of E/B copolymerization of various |-betene content in feeding
x(1-Butene) Efficience Mx 10-4 Branching [ Crystallinity Density
% (grg™") X 1000 C T % (grem™)
0 1900 23.6 - 131.9 42.47 0.917
1400 17.0 8.5 126.3,134.8 32.45 0.915
10 1350 14.6 32.8 123.5,134.0 20.83 0.911
15 1300 13.6 35.6 122.1,132.5 20.53 0.909
20 1150 10.6 40.8 121.0,132.1 20.10 0.907
RA%M:p=106.7 KPa, t=1.5h,0=70 C, n(Al(iBu);)/n(Ti) =20
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Fig.4 Kinetic curves of E/B copolymerization
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Tab.5 Triad sequence distribution, average
sequence lengths and run number of E/B copolymer

EBB EEB BEB BBB BBE EBE
0.78 0.098 0 0.055 0 0.071
[E] [B] R ng ny  Rym  p
0.878 0.122 7.1 12.36 1.72 21.42 3.02
D x(1-TH) =10%
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ZH B 1-TIRBE /R4y 4. [E] = [EEE] + [ EEB]
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SRR PR R 1T B P38
KE,ng=[E]/R,nz=[B]/R.
$# Harwood 5 12 488 R 2 100 M45H
BT R E TR, X 2 T R YR BB SRR,
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TEEEME: 0= R/ R, p = 1,744 Bemoulli %,
AW p=3.02, RAF A MATH&H
ZIEN-THRERYEE BERRBE. NILRY
HMATHRTIHEESR Y 2.2% , B3 TH#H
B TR S8 (2 = 10% ), R Z AT H R
FTHRMEES.
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Studies on the Interfacial Properties of
Epoxy Matrix and Organic Short Fiber with Enlarged Ends

CAI Chang-geng , YANG Hai-yan, XU Jia-rui
(Materials Science Institute, Zhangshan University, Guangzhou 510275, China)

Abstract: The interfacial properties of the epoxy matrix and organic short fiber with enlarged ends were investigated
in this report. The adhesion strength was measured by means of single fiber pull-out test and dynamic mechanical
analysis (DMA) . The results showed that the incorporation of the enlarged-end organic short fibers can improve the
interfacial adhesion between the matrix and the fiber, and the enlarged end is helpful to transfer the interfacial shear
stress.

Keywords: enlarged-end organic short fiber; epoxy matrix; composite; interfacial adhesion
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Studies on TiCl,/Ni (acac), Supported Catalysts
for Ethylene Polymerization and Copolymerization

ZHANG Qi-xing, XIAOQ Yi-zhi, YANG Hai-bin, WANG Hai-hua
(Institute of Polymer Science, Zhongshan University, Guangzhou 510275, China)

Abstract: The complex catalyst TiCl,/Ni (acac),was prepared and the effects of electron donor triphenyl phasphine
(PPh) on the gas-phase polymerization of ethylene was investigated. The polymeric products were characterized by
means of DSC,">C NMR and so on. The results showed that polyethylene products with a certain branching degree
were obtained by using the catalyst system featured by their low melting point, low crystallinity and low density,
indicating the catalyst has oligomerization and in situ copolymerization in some extent. When n(PPh;)/n(Ni) =0.

Uand the molecular weight, melting point and crys-

7, the catalytic efficiency reached the maximum of 1 900 g+ g~
tallinity of the product were 53.6 x 10%,131.9 °C and 42.5% respectively. The catalyst system was applied to the
copolymerization of ethylene with 1-butene and found that the branching degree of the copolymer products increased
with increasing the feed ratio of 1-butene whereas the catalytic efficiency, the molecular weight, the melting point, the
cytstallinity and the density decreased. All the products have two melting peaks in its DSC curves and have higher
branching degree. The peak temperature of the low temperature peak , crystallinity and density of the copolymer prod-
ucts are obviously lower than that of the homopolymer, and are 123.5 °C,20.8% and 0.911 g*cm™' respectively
for the product prepared with x = 10% 1-butene feed ratio. Its branching degree reaches 32.8 branching number/
1000C. The composition, thiad sequence distribution, run number and average sequence length were characterized ac-
cording to the *C NMR data. Its was found that the copolymer molecular chains exist block chain structure.

Keywords: catalyst; Ni (acac); 5 TiCly; triphenyl phasphine; copolymerization



