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Polymerization of ethylene/eicosene catalyzed by zirconocene catalyst and
study on properties of copolymers
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Abstract ; Under the activation of modified methylaluminoxane ( MMAOQ ) , the homopolymerization of ethylene and
the copolymerization between ethylene and eicosene are catalyzed by rac-( CH, ),Cp,ZrCl,. The effects of reaction
temperature , reaction time ,dosage of MMAO, ethylene pressure and concentration of eicosene on the polymerization are
studied.In the ethylene homopolymerization process,the catalyst shows the highest activity as 3. 12x107 g,./(mol,, +h)
when reaction temperature maintains at 50°C , reaction lasts for 15 minutes,and the dosage of MMAO is 2,000 times that
of the catalyst.The obtained polyethylene has a molecular weight of 112 kDa with a molecular weight distribution of 1. 7,
its melting points are in the range of 133 —135°C , which is consistent with that of high-density polyethylene.In the
copolymerization of ethylene and eicosene, the catalytic activity of rac-( CH,),Cp,ZrCl, is lower than that in ethylene

homopolymerization. With higher eicosene concentration, the branching degree and elongation at break of the prepared
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polymer increases ,but the melting point, crystallinity and mechanical strength decrease.
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A R R AR R, B el | RS RN
AR F A 775 rac— (CH, ) ,Cp,ZrCl, , JiT 1 53 800
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FIHBEE PL /AR A= 1 PL-GPC 220 RIEEK
BB Ok OIS R AW oy i A A
Bruker 22 F] 4 77 B Bruker—400 MHz %A% i FE 3R AX
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TR A AT, R AHNREGEm
P 150°C , Ea TR 6 h UL E L RIG R B e
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P FE 10 min, fF B H R ERE S, A rac -
(CH,),Cp,ZrCL, , FEAMIN 20K A 1R 2R 1) AR R
PREETE 80 mL, RS LA 0 R F138 A LSk,
ARG TR PR RS O R S AR AR RAE,
N e R g I B G, P A S, AT PR A28,
mH A A D E IR LB, SRIEHRAEENNIR
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R1 ZHEHREXYIE

W®RRN 1 2 3 4 5 6 7 8 9
R/ 25 50 75 50 50 50 50 50 50
LIS/ MPa 0.1 0.1 01 02 04 01 01 0.1 0.1
MMAO i/ 2000 2000 2000 2000 2000 1000 3000 2000 2000
=y
A MIE]L/ min 15 15 15 15 15 15 15 10 20

PGP/ (107 gpp s 1,41 3.12 2.78 6.33 12.7 1.22 3.14 2.77 2.89

mol,, 7" -h™!)

S FBiit/kDa 220 112 86.3 235 317 186 77.2 102 134
AR L9 1.7 21 1.8 1.7 1.8 1.8 1.9 20
Y5/ °C 133 135 135 133 134 134 135 135 3135

WXL Run 1.2 F1 3, M R A HEEH 25C L
T+2 75°C ,rac—( CH, ) ,Cp,ZrCl, BHEAL TG 1 31 5
Thim G AR R A e 3, R G IR EE R 50°C B,
rac—( CH, ) ,Cp,ZrCl, ) 18 AL 1% ‘ﬁ%%, 312 x
107 g,/ (mol, +h) . SR BEE R G WRERT, R L
W0 o i A 2L PR AR AL R TR T
BER R R N AR AR E , 25°C Ml IR S
Oy TR i, A 220 kDa; XF H Run 2.4 F15 & FE,
MR A S A5 1 AR AR B B SR 20 TR T i R
Tt ,rac—(CH, ) ,Cp,ZrCl, BIEALTE PEFFEE T &, i H
ROGW O TFRELHETE, BOEEDR
0.4 MPa i}, rac— ( CH,),Cp,ZrCl, FHEAL TG P ik
12.7x107 gpp/ (mol, +h) , L Z M T34 0. 1 MPa B
FITE PR R 1 B G AH Y SR O 1Y 0 i i = ik
317 kDa; %fFt Run 2.6 #17 &3, 24 MMAO A4 JH &=
AR 1 000 b2 a4 m 2 3 000 b2y
WA F rac— (CH, ) ,Cp,ZrCl, [RIHEAL I P S T+
ARG PR FEAAL . 24 MMAO 30 2 000 equiv.
(fe272455) F1 3 000 equiv. B}, rac—( CH, ) ,Cp,ZrCl,
PIEALTEHEAHZEANZ 4351 0 3. 12X107 g4/ (mol,, +h)
F13.14x107 g,/ (mol, +h), KT, BEH MMAO
T, RO 53 IR B i AR X R
T MMAO ¥R B+ S Bk e 2 RO o R B, 24
MMAO Fi AL 1 000 M Me2E S 5 af, B2
WS T R4S, O 186 kDa; X H Run 2.8 F19 %
B, RBABEIAE], rac—( CH,),Cp,ZrCl, BHEALIGPED
A—HE, BREREIA 10 min B}, rac—(CH,),Cp,ZxCl,
AR E R 2. 77x107 g,/ (mol,, +h) 3 2454 ik ]
FEK 2 15 min J5 ,rac—( CH, ) ,Cp,ZrCl, FEALTEPE
5 3.12x107 g,/ (mol, +h) . XJEH T RE K H
AT, Pt 5 G i 1] Be 25 3 30pE 10 1% PR 3K
MBEHEE R — K E 20 min J5, rac -
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(CH, ),Cp,ZrCl, By b 1% M S F% Ik 2= 2.89 x
107 gpp/ (mol,, +h) ,BXSEH TR A B HIER (A R E
FERAIN A RO 51 R RCRRRIE,

BRULZ AN, T R 0 1) 4 F it o A 3 40 F
1.7~2.1 5N, SRS A UL R A i B rac—
(CH,),Cp,ZrCl, WA 53 B R 22 Fh i M e . T
H il 2 R O Ia e ST 133~ 135°C i N,
HEEER OGS B W RO —EASH
TR A WD S
2.2 B/ "B

WX ORI R A KL E S
W12 0.1 MPa SRE R EE N 50°C KA BRI
15 min MMAO JH 4 2 000 equiv. B9 514, #E47
LI/ AR ALY SR A5 RN SR 2 PR,

K2 ZH/CHBBHEBAXER
IR RN 1 2 3 4 5

AR BE/ (mol - L) 0.1 0.2 05 10 1.5
LIS (107 gpp smol, ™' -h™!) 2,01 1.57 1.22 0.80 0.67

4yF ik /kDa 101 92.2 77.1 54.4 33.2
o3B3 2.1 1.9 22 22 1.8
J5 8/ C 129 125 112 91 72
AR/ % 0.77 1.12 3.92 4.59 5.66
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AR B AR TR, M R E R 0.1 ~
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FrET, S/ A s 2 R I 0 oS — 2P AR
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H4.59%F1 5. 66% A £ H5/ B M B I
AR 91°CHI 72°C , B LR UEIS 2 (AH,) K
220 kJ/mol , FIFH AH/AH  TIRA5BEE 1045 i |
gERANFK 3 s, MR 3 PATLIE N, YREYIN
AL 0. T7% 8 £ 5. 66% J5 , AN A W i 2%
rnfEH 57% FREZE 31%, M40 R 0. 77% 0, 41
N A/ R IE I R Y I 25 S N 57% , B AR
THRBER IR E (L8 65%) ;B AL
(it —2 T, LA/ T RRIEER 45  E aE—
AR, AR KT 3. 92% )5 PRI NI W, 24
AL K 4. 59% F1 5. 66% I, KN 20/ — kM
HIZE S AU 42%H1 31% , 29 19 5 % 1 B LG 45 i
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AN, SRR S AREE 2 — a3t
RPN R S B R O Z R AR R Y 22
BN 4 iR, R 4 RATLE B RSB
BIE B 0 0 JE IRGE FE A 24 MPa, B8 Bk
27 MPa A REHEE N 1.3 GPa, WL K3 K 180%
TEZ FNINR AT O — i R R S
JER OIS RLARET A, B0 TR ) S A B
SEE RN ARG, A, SRS ER AL,
Cds/ R T TR A B R R e B A R
B B A B A . S S AR 0. 77 % 1
FHIE M/ — R F R W 1 S IR Ao J32 A1
¥ TR B 43 I FEAR 2 19 MPa 21 MPa #1 1. 0 GPa;
Bl SO ACRE R — 2B 4 O R LR
JoR IR SR JEE A 5k B A7 IR BRI o (B 2 24
TACEE A 5. 66% I, MR 24/ — B S R
Jee R 56 J3E A A ER AR A 43 0 10 MPa
13 MPa F10.7 GPa, {HJ&, B 5 SZ 545410 51 A,
R B IEE R & T o FAE 2SRRIk 2067 —
a1 W 2R CR B B TR B E R L
Mo YSTAR AN 0. 77% W, AR 20/ — - B i
LI iy e S R = T8 340% , h R R R R &
W) 1.9 A5 BEE SR it — 2 T8, 2/ — 1
T JL TR W 24 A R RAT 31 T 1 B B Y B
MTALBE N 5. 66% , FILNL &I/ — i LR Y
W K R R R 620% , N = B E R LI 3.4
. O/ R B 2L R B A R SR LY
LRVEARR R IR CARZEL, U Y oW ha A Bl i Ak T
20 A5 LA, i 00 A R A IR B g A5 KR (4
70 ANk AR 2E M RE A B RS

R4 BZHEHBHOEEUKESR

Fih 1 2 3 4 5 6
YACRE/ % 0 0.77 1.12  3.92 4.59 566
JEMRIREE/ MPa 24 19 17 15 12 10
LR E/MPa 27 21 20 19 15 13

I /GPa 1.3 1.0 0.9 0.8 0.7 0.7
WK%/ % 180 340 400 520 550 620
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FIH rac—( CH,),Cp,ZrCl,/MMAO & Z 4k T
LIRS = T B rac -
(CH,),Cp,ZeClL, TE LM R L T i3k 1.22 ~
12.7x107 gy / (mol,, - h) BIHEALTE 2, BB 7= Wi o

FJEiE N 77.2 ~317 kDa, 4> F R E AT RN 1.7 ~
2.1, K50 133~135C , N HRIE AR MR &0 |
TEMEAL 0/ — A kIR TR B, rac— (CH, ) ,Cp, ZrCl,
HIEAL IR N 0. 67 ~2.01%107 g,/ (mol, -h) , B4
YIRSy 1 JF il 33.2~ 101 kDa, 2> T e 0 1
1.8 ~2.2, Fi&ERAG KR Z M vk B b
0.1 mol/L 325 % 1.5 mol/L, B4 WY 24k B i
0. 77%% 2 5. 66% ., 7i4b, BB S ZALERN &
W5/ M S R Y I d o5 RS AR NG R EERAIK, B
P B A, H M 2 A
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