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ABSTRACT: The copolymerization of ethylene (E) and cycloolefin (CO) was carried out with
rac-Et(Ind),ZrCl, and MMAO cocatalyst system to examine the effect of CO structure on cat-
alytic behaviors and properties of copolymer (CQC). Various cycloolefins such as norbornene
(N), 5-phenyl-2-norbornene (PN) and 5-vinyl-2-norbornene (VN) were used as comonomers.
With increasing [COJ/[E] feed ratio, the catalytic activity decreased while the glass transi-
tion temperature of copolymer increased. With analysis of the structure of E/VN copolymer
by FT-IR and '3C-NMR, it was found that the cyclic C=C bond of VN comonomer is selec-
tively polymerized and the vinyl C=C bond r¢mains unreacted. The resulting vinyl C=C
bond attached into copolymer provided the functionalization moiety using glycidyl methacry-
late.
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Table 1. Copolymerization of Ethylene/Cycloolefin with rac-Et(Ind),ZrCl, and MMAO Cocatalyst

cycloolefin [COY/[E] activity® T,(T)  COcontent(mol%)  Tm(TC) H,(J/g)
ethylene only 2421 B 0 134.8 128.8
25 2520 522 29 125.0 3.3
5.0 2450 99.6 42 n.d¢ -
norbornene 75 1780 1186 47 nd -
10.0 360 126.6 49 nd -
20.0 178 163.] 59 nd -
25 2101 76.3 - nd -
5-pheneyl- 5.0 1765 99.7 27.5° nd -
2-norbornene 7.5 618 103.8 - nd -
10.0 43 115.6 - nd -
5-vinyl- 25 1686 20.8 - nd -
2-norbornene 5.0 824 285 13.8° nd -
7.5 482 342 - nd -
Polymerization conditons : [Zr]=1.9x107% mol/L, [All/[Zr]= 3000, 40 'C, 1 h.
¢ Activity : Kg-polymer/mol Zr-hr-atm. ® Cycloolefin content estimated by "C-NMR. n.d=not detected.
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Figure 1. !'3C-NMR spectra of ethylene/5-phenyl-2-
norbornene copolymer obtained with racEt(Ind),Zr-
Cl, and MMAO cocatalyst at [VNI/[E]=5.0.
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Figure 2. IR spectra of ethylene/5-vinyl-2-norbor-

nene copolymers prepared with rac-Et(Ind),ZrCly and

MMAO cocatalyst ([VNI/[E]=(a) 2.5, (b) 5.0, (c) 7.5).
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Figure 3, '3C-NMR spectra of ethylene/5-vinyl-2-
norbornene copolymer made with rac-Et(Ind),ZrCly,
and MMAO cocatalyst at [VN]/[E]=5.0.

Cs®l endo, exo ¥o|=ze] Al HAH] ZHE
T8 endo/exoH]7} 2.1/1.00]9 01, o]A& 2F

endo/exoH| (2.3/1.0)¢) Bl3)] ©] L %2 exoFo]
FEHAH A4S & &+ ded, o A=
E/PN FZ3oM = d& 5 9ok w3 E/VN 2
T8 Afolle VNI EAlshe zejule C=C %
A 2 udr)e) C=C o|5ZAgt] <3) %@01 o
ofd 4 e, ANE TEEAY 7= aL
EE) °]%‘€?{} 54 Fo|zg 136.9 ppm°ﬂ/ﬂ g
Q% 4 g wie] v]dle] B4 Hlolzel CpnCy
< endog] F-$+= 141.8, 114.4 ppmollAl, exodd]
= 1443, 111.9 ppmol M Z2F B&E ) )& 3

ZaH A2438 A6E 20004 11

i, — a
{' ” \.—v.\’p —
g -
[}
Q
& \/‘V “ b
= Epoxy
- m \
7]
c
o CO sym
=
co stretch
Cc=0 stretoh
¥ ¥ T H Y T 1

2000 1800 1600 1400 1200 1000 800 600
Wavenumber (cm™ 1)

Figure 4. IR spectra of ethylene/5-vinyl-2-norbor-
nene copolymer ([(VN1/[E]=2.5) before (a) and after
(b) grafted with glycidyl methacrylate.
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