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2 e olaBolyd Full rac-(EBI)M(NMe,), [EBI=1,2-ethvienebis-(1-indenyl); M=Zr
(rac-1), M=Hf(rac-2)]9 F&oiA 24 Al(/Bu)3/[PhCI[B(CF) ]2 olgstd 73} oo &
el FEEALE TASIh 13 -2y He FEL & 4L JYehdod, racl1d rac2
ol F FojAls FAME FEASE Jdebdo. 58 842 OS] 379 288 184 7ix)e
Holol] ols F&g wlcl hakye] VLS 1-pentene>1-hexene>>1-octene> 1-decenes)
M2 Zasid T3 FAE E2) (e 29R) 9] TRATZT ANFALE M oF 28
AFE FAHE A Jepioh 28 (-2l H) 2 ]9 =& o|4HEET Erld=g Ugyon
polv(1-pentene) <poly(1-hexene)<poly(1-octene) <poly(1l-decene)e]l &Mz =7}slac)
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AN Yo T3iE o7& WA iR Holo|n), 44 whg o uidawl, At
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ABSTRACT : Polymerizations of higher e-olefins were carried out in toluene by using highly
isospecific catalyst, rac-(EBI)M(NMe,), (EBI= 1 2-ethylenebis-(1-indenyl): M= Zr(rac-1): M
=Hf(rac-2)) in the presence of Al(i- Bu) /[Ph;CI[B(C.F5)]. The polymerization of high o-
olefin showed high activity and similar polymerization behavior. The polymerization activity
was affected by both monomer size and lateral size of polymer chain. The conversion of
monomer to polymer decreases with the increased lateral size in the order of 1-pentene>1-
hexene>1-octene> 1-decene. The same dependences of melting behavior and intrinsic vis-
cosity of polyolefin on lateral size were observed according to the results obtained by differen-
tial scanning calorimetry and intrinsic viscosity. All poly(e-olefin)s showed very high
isotacticity (triad) and the isotacticity increases in the order of poly(1-pentene) < poly(1-
hexene) < poly(1-octene) < poly(1-decene). 'H NMR and Raman spectra analysis showed that
chain transfer to cocatalyst. which generates saturated methy! groups, is a main chain termi-
nation. The #hydride eliminations. which generate unsaturated vinylidene, tri-substituted,
and vinylene end group, are found to be minor chain terminations.

Keywords: isospecific, metallocene, catalvsts, high a-olefin, polymerization.
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Table 1. The Results of Polymerization of Higher a-Olefins

cat monomer Ry’ polymer yield conversion T. T T oo 4 H, 0]
‘ (g) (%) () (V) () (J/g)
1-pentene 0.623 477 85 - - 535 333 038
vacl 1-hexene  0.692 498 75 - - 36.6 257 0.36
1-octene 0.896 6.45 74 - - 312 7.70 027
1-decene  0.583 4.20 37 202 15.1 306 12.60 0.20
I-hexene  0.358 2.59 38 - 413 091 0.59
rac-2 l-octene 0.167 1.20 13 - - 28.1 1.20 0.37
l-decene  0.128 0.92 8 - - 253 21.60 0.30

? x 107 g-poly{a-olefin)/mol-Zr hr.
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Figure 1. DSC thermograms of poly(l-pentene) (Cs),
poly(1-hexene) (Cg), poly(l-octene) (Cy). and poly(1-
decene) (C,,) polymerized by rac-1/Al(i-Bu)3/[Ph;C]
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Figure 2. DSC thermograms of poly(1-hexene) (Cg),
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Figure 4. '3C NMR spectra of (a) poly(1-hexene), (b)

poly(1-octene), and (c) poly(1-decene) polymerized by
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Table 2. Experimental and Calculated Chemical Shifts for the 13C NMR Spectra of Poly(aolefin)s

poly(1-pentene)

poly(1-hexene)

poly(1-octene) poly(1-decene)

cat. carbon extl. calc. extl. calc. extl. calc. extl. calc.
(ppm) (ppm) (ppm) (ppm)

a 4112 39.48 4115 39.48 4115 39.48 41.14 39.48

Br 33.16 32.91 33.32 32.91 3335 3291 33.35 32.91

o 37.94 36.91 35.19 34.22 35.63 34.47 35.63, 3497

C, 19.96 20.20 29.15 29.96 26.96 2752 27.03 2752

C, 14.80 14.35 2353 22.90 30.29 29.96 30.70 3021

rac1 C, 1421 1386 3229 3240 3007 299

Cs 22.97 22.65 29.71 29.71

Cs 14.15 13.86 3222 32.40

C, 22.91 22.65

Ce 14.12 13.86

a 41.16 39.48 35.68 39.48 41.19 39.48

Br 33.33 32.91 33.40 3291 33.93 3291

C, 35.19 34.22 35.68 3447 35.67 3497

C, 29.16 29.96 27.00 2752 27.09 2752

Cs 2353 22.90 30.32 20.96 30.76 3021

rac-2 C, 14.21 13.86 32.33 32.40 30.13 29.96

Cs 23,01 22.65 29.77 29.71

Ce 14.18 13.86 32.28 32.40

C, 22.97 22.65

Cq 14.18 13.86

Table 3. Isotacticity of Poly(aolefin)s e
[ mm] triad [mr] triad [rr] triad f oo
cat. monomer chem. . chem. chem. ‘
<hift integral shift integral hift integral 4 '
(%) (%) (%)

(ppm) (ppm) {ppm) (@ b \ )l‘ ]
l-pentene 3794 972 3730 23 369 05 : :
l-hexene 3519 978 3465 21 3405 01 6.0 55 50 45 40 35 30 25 20 15 1.0 0.5 ppm

L) tene 363 980 /05 18 M® 02 et .
I-decene 3563 984 3500 15 3464 0l ® e oS
I-hexene 3519 977 3465 22 3406 01 58 56 54 52 50 48 46 44 42 ppm
rac-2 l-octene 3568 978 3508 18 3497 04 Figure5. 'H NMR spectra of poly(l-decene). se-
I-decene 3567 985 3510 08 3465 07
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lected as a representative poly(a-olefin) produced in
this study.
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