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Table 1  The effect of the catalyst on the copolymerization

e

of ethylene with 1-octene
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1 A 1.75 0.3  9.35 395 130.1 I | | | | |
2 B 1.80 226  10.23  4.63  124.2 0 1020 30 40 50 60
t/min
B4 S AR A 10. 0 me; IR 70 C ; ZHTE 7,0. 12 (a) LIRS A
MPas 76 1 B2, 70 mLs 81 b 148 1A KE, 3. 0 mLs B i >0
7, AlEt; ;n( Al) /n(Ti) =100:1, sk

a—T h 1 g AL BIR S H0 BT e b—" C-NMR JfH
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W/ -E IR S 47 o, Ul T R 7 5 F HLECAR AN AL II A, 10. 0 mg; L, 70 °C ; 24 £ 41,0 12
n-BuO B A TE B (n-BuO) TiCl,, Ti J5 5 J& ) MPa 37658, 1ECE, 70 mLs L 1 hy -4 A GE, 3. 0 miL; S i
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Table 2 Effect of varying the reaction conditions on the performance of catalyst B in the copolymerization of ethylene with 1-octene

7} R n(AD/ c(1-¥05) / AL P/ x,/ M,/ T r

' MR/ C n(Ti) mol - L~ kgeg ™' h! % 104 i
3 50 100 0.27 1.10 2.17 8.10 4.21 125.1
4 70 100 0.27 1.80 2.26 10.23 4.63 124.2
5 90 100 0.27 1.61 2.20 8.6 4.71 124.7
6 70 75 0.27 1.55 1.91 9.63 4.57 127.3
7 70 125 0.27 1.25 1.78 9.11 4.88 128.5
8 70 100 0 1.67 0 8.94 3.65 135.7
9 70 100 0.18 2.12 1.22 11.51 3.70 128.5
10 70 100 0.46 1.57 2.31 9.01 3.81 123.5
11° 70 100 0.27 9.63 1.61 12.43 4.59 129.0
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UL BE B T S s B AR, 76 70 Cif SRR G AOME BT R, SN E AR R S O A R A AR 7 1 4
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Fig.2 BC-NMR spectra of ethylene/1-octene copolymers
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Table 3 Chemical shift assignments in the *C-NMR

spectra of ethylene/1-octene copolymers

5
E35d T ¥ ik
1 S - %0 =0.34% x, =2.26%
g TW2)

1 CH EOE 38.31 38.31
2 CH OOE — 35.97
3  ad+CH,(6)  EEO0O +EO0O — 35.25
4 a8+CH,(6)  EOEE +EOE 34. 67 34.65
5 CH,(3) EOE + OOE 32.21 32.20
6 vy OEEO — 30. 83
7 Y8+ OEEE 30. 51 30.51
8 8'6% +CH,(4) (EEE)n 29.99 30. 00
9 6 OEE 27.36 27.37
10 CH, (5) EOE + OOE 27.31 27.31
11 BS* OOEE — 27.11
12 8B OEO 24. 40 24.40
13 CH,(2) EOE + OOE 22.87 22.87
14 CH, EOE + OOE 14.01 14.02

=S Ul LR R B LA i L R Y 17
W BRI AR RIN T I AR R B Ir gL R Y
o R SE R SRR -y = 55 x0.023 =
1.27 , Ui 20/ 1 -2 S O AL B |
2.2.2 DSC &4

— A, £/ 1S IR IR P ) A IR BE RN 45
PR T YR Y B E LR 10
ARSI, IR R A F1 B Ik 2/
1L R A ISR Y1) DSC i E an &l 3 Frw
YR (P2 8) 1E 136 °C H PR &, fh ks sl | ey
IR R A B HE /1 -8R Y (P29 1) 1)
JE S 130, 1°C, A IR Y 1 -2 mid A s n 3
I, G5 12w (771 4) B BB 124
Co HIFFEIE 1221546 AR Lo 158 b B s
HOR , S 2 W 0 T 55K T PE IO 4504 A
SEERARSERE SRR, tE 3 BRI LLE LR
YIE) DSC 415K 5 7 WU il , U B 1250 BT 7E 3
RY 0 THEh o A 851 , A FE R P AN S5

F4 LN -ERILRYI O  SILR G S HL

Table 4  Observed triad distributions, comonomer mole fractions and copolymerization parameters of ethylene/1-octene copolymers

” ARSI R Yy h LRI B % =TUIFINE R/ %
AR R
g To XE X[EOE] X[E00] X1 000] X[ 0E0) X[ 0EE] X[ EEE]
TiCl,/MgCl, (A) 374.6 — 99. 66 0.344 0. 00 0. 00 0.00 0.672  99.152
(n-Bu0) TiCl;/MgCl, (B) 55 0.023 97.74 2.15 0.10 0. 00 0.04 4.34 93.37
4 8
7
74
L L 1 L | L | L | L | L | L 1 L | L |
0 5 10 15 20 25 30 35 40 45
L | 1 | | 1 ] 26/(0)
40 60 80 100 120 140 160
17°C

B3 ROME I/ IR DSC 7T
Fig.3 DSC curves of polyethylene and
ethylene/1-octene copolymers
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Fig.4 WAXD patterns of polyethylene and

ethylene/1-octene copolymers
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Fig.5 SEM micrographs of the modified Ziegler-Natta catalyst
(a) and ethylene/1-octene copolymer (b)
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Copolymerization of ethylene and 1-octene catalyzed by
a modified Ziegler-Natta catalyst

KONG Yuan' YI JianJun> HUANG QiGu' GAO KeJing® ZHANG MingGe> YANG WanTai'

(1. Key Laboratory of Carbon Fiber and Functional Polymers, Ministry of Education, Beijing University of Chemical Technology, Beijing 100029 ;

2. Lab for Synthetic Resin Research Institution of Petrochemical Technology, China National Petroleum Corporation, Beijing 100083, China)

Abstract: A novel modified supported Ziegler-Natta catalyst, (n-BuO) TiCl,/MgCl, has been prepared and em-
ployed for ethylene/1-octene copolymerization, with AlEt, as cocatalyst. The influence of varying the polymerization
temperature , the Al/Ti molar ratio, the feed molar ratio of ethylene to 1-octene and the ethylene pressure on the co-
polymerization reaction were investigated. The structure, properties and morphology of the copolymer were charac-
terized by C-NMR, GPC, DSC and SEM. It was found that the catalytic activity in ethylene/1-octene copolymeri-
zation of the modified Ziegler-Natta catalyst was higher than that of the traditional Ziegler-Natta catalyst. The Al/Ti
molar ratio and the feed molar ratio of ethylene to 1-octene have obvious effects on the catalytic activity, the com-
onomer content within the copolymer chain, the molecular weight and molecular weight distribution, and the micro-
structure of the resulting copolymer. Compared with the traditional Ziegler-Natta catalyst for ethylene/1-octene co-
polymerization which gives a comonomer content of 0. 34% , the modified Ziegler-Natta catalyst showed higher ac-
tivity for ethylene/1-octene copolymerization, and the comonomer content within the copolymer chain reached as
high as 2. 26 mol% . The microstructure of the copolymer was determined and the reactivity ratios of the monomers
were confirmed by " C-NMR. Values of r, =55.00 for ethylene and r =0. 023 for I-octene with r_-r  =1.27 were
obtained, suggesting the tendency for random distribution of the comonomers within the copolymer chain.
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