%4 B 2 T ¥ # No.4

19944F 8 ACTA POLYMERICA SINICA Aug.. 1994
Ak
RRBHEELEREL ZBSRKAE
HREHFR

wWXE ToE™ KBEKX

(hEREBEACEBITR, L. 100080)
XA BRIBELER 2B BRI RS

&R _REAESY SPRELS (Methylaluminoxane MAO ) 4R LA 2% 75 7
BB LAR B RRSEARENEREDY, AMIGRT—RIIFHNERLEY
FRBRSERSHERAR HPHRERENEZEN thE 485 MAO K
Z04,

o
(CH3)2A1—€0Al ;- OAICH ),

Et(Ind); ZrCl, MAO

R R RETBE (RKAE) B4, BHEHE, EYRYH AR
B (>600C), ARABRTHENENT. XMEHRESY, EHEXUHBLERER
T ZHESEMERIRE, THARAANETHRBRLEY, RARBHREL
BREEE (T,), BREF REEESOLA N RIFHN. AXHEEABHTRTH
EREMELRRE LR SRR A BILRE, BB T HXRMERKN T, HIEY.

L B OF OB

. A RESERAES J P, FABRN BRANYLBARELEER

*1993 4 9 1 20 HilEl; MERREANEEL KH, * BAEAL R A MBI B T
495




496 [ A - 1994 £

AEA.

2. LRI % rac— Et (Ind),ZrCl, # XA SR, Cp,ZrCl, HFluka 7= 5
RHRZ4E. MAO MHl&ER—EBEELK AL(SO,), - 18H,0 T=FFMH+,
MATRBREN R EFERRENTES, E0CHAETEBEREM 15% WP RERE
W, E=FESHY AL (SO,), - 18H,0 BRI K 2:3, RF/NLEBEFABE 40 CH
BEHE 24 /iR, WA B FE A AARYR MAO, %4 31 —41% .

3. Rahm: ERANASEN S00m! =FEMP, HAr m =R, BRERAZE,
FERGRET HESSMAR LSRR B PR 100ml, ERFETMA—E &
MAO WM, BEEAZBEHEH, FMA—TRORUNEELEYTES
B, EEETRSRNALEILS, ERICTZRCRGEIRE, 484 RN Z T E 86
B, BUHEZREZH EA 20ml ZEEL LR, - ZkinA 100ml Z, B4 3t R4 i 3
k., T, FIEREYAE 60T FTES T 12 /hsf. PC—nmr 0L B Y REEKH 5
- ##EAF (Incorporation rate), DSC BMILEYM T,, T, MLERE, HEERNS T
&, GPC ¥ 851,

4R 5T i

1. % 1 5 &0 &4 F H Cp,ZrCl, #1 rac— Et (Ind ), ZrCl, fE4£ 4L 7, MAO %
B B M AL A R 3T B SRR KR B LR S M4 R,

Tab.1 Catalytic activities and properties of copolymer as function of reaction conditions
of copolymerization of ethylene/norbornene

Catalyst N/E Activity . Incorporation crystallinity Ty [n E
(mol/mol)  (g/mol Zr-h}x10 rate (mol% ) (%) () dlg) u,
A 1.98 5.2 11.8 16.3 127.8(Tm)

3.96 2.0 41.7 0 88 2.0
5.94 1.5 48.3 0 116 2.0
7.92 1.0 55.1 0 139 1.9

B 3.96 10 32.9 0 91.5 1.05

5.94 8.6 59.1 0 152.5 1.29
- 7.92 6.9 41.5 0 113.4 1.57 2.5

Catalyst A: Cp2ZrClr (9.6 x 10 mol); Catalyst B: rac—Et (Ind)2ZrCly(2.9% 10" %mol); MAO: 449mg.
60 C. N/E=norbornene/ethylene

M 1 5RAT W, rac— Et (Ind ), ZrCl, kR EWH BB F Cp,ZrCL KR, BEKE +
Mk B H A, HEREEHAE TR, £ N/E KT 3.96. BELTHNOLRY. T,
B N/E $ ki &; {84 Et(Ind),ZrCL k&, %4 N/E=7.92 B T, &% i F 4.
HEY RS BIEAZE RS, YIBYHEH KT SSmol% H KK H 5
Bt SRV T, 130 C Lk, K% N/E L, £EYSFREA. GPCHiE:
B, {XBYHM, /M, H2—2.5 STFESHME, XEHHBLARN - EES
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Fig.1 DSC-diagram of copolymer ot ethylene/norbornene

Copolymerization conditions. See Table 1. Catalyst A
N/E: (1) 1.98, (2)3.96, (3) 5.94, (4) 7.92
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Fig.2 '>)C~NMR spectrum of an ethylene/norbornene copolymer (norbornene: 10 mol%)
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Fig.3 Relation between T, of copolymer and
incorporation rate of norbornene
1, Et (Ind),ZrCl2’MAO; 2. CpaZrCh/MAO
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STUDY ON THE COPOLYMERIZATION OF
ETHYLENE AND NORBORNENE WITH
ZIRCONCENES/METHYLALUMINOXANE
CATALYST SYSTEMS

XIE Guanghua, WANG Jinmei, ZHANG Shangqing
(Institute of Chemistry, Academia Sinica. Beijing 100080)

ABSTRACT

A series. of amorphous copolymers of ethylene and norbornene were prepared
by polymerization with Zircorocenes of  rac—Et (Ind),ZrCl,, MAO and
Cp,ZrCl,MAO. The crystallinity decreases with the increase of norbornene
content in the copolymers. Glass transition temperature of the copolymer as high
as 88 to 152 C were determined by DSC. Intrinsic viscosties, ] 0.04 to 2.73d14g
were measured in decalin at 135 C. The copolymer has a narrow molecular
weight distribution ( M,/M,) 2.0 to 25, measured by GPC in
orthodichlorobenzene at 140 T. v
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