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ABSTRACT : In this study, we prepared poly(ethylene-fer-1-hexene-ter-divinylbenzene) using various metallocene catalysts
with trityl tetrakis(pentafluorophenyl)borate/triisobutylaluminium cocatalysts system. We tried rac-Et(Ind),ZrCl,, rac-SiMe,
(Ind),ZrCl,, and rac-SiMey(2-Me-Ind),ZrCl, to choose optimum metallocene catalyst, comparing with catalytic activity, molec-
ular weight, molecular weight distribution of the terpolymers. To study the effects of chain length of high a-olefins on
the terpolymerization, we synthesized the terpolymers using 1-hexene, 1-octene, 1-decene or 1-dodecene. We characterized
chemical composition, thermal properties, and mechanical properties of the terpolymers.
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Figure 1. Synthetic procedures of the poly(ethylene-fer-1-hexene-ter-divinylbenzene) with various catalysts.
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Figure 2. Synthetic procedures of the terpolymers: PEHV, PEOV, PEDV and PEDDV.
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Table 1. Results of terpolymerization using various metallocene catalyst

Yield

Catalytic

Mw® Mn*

a b d
Run No. Catalyst () activity® x107) (x107) MWD
1 Cl 8.29 9948 143 47 3.0
2 C2 4.78 5736 44 44 3.1
C3 5.78 4624 125 37 33

® Polymerization conditions: 50 ‘C, 20 min, 500 rpm, 300 mL stainless autoclave, ethylene = 4 atm, 1-hexene = 0.8 mol/L, DVB =
0.2mol/L, metallocene catalyst = 2.5 pmol, [Al]/[Zr] = 500, [B])/[Zr] = 1.5.
® Cl = rac-Et(Ind),ZrCl,, C2 = rac-SiMey(Ind),ZrCl,, C3 = rac-SiMe,(2-Me-Ind),ZrCl,,

¢ kg of polymer/(mol of catalyst)-h.
4 Determined by gel permeation chromatography.

Table 2. Summary of terpolymerization of ethylene, high #-olefin, and DVB

NAME* Yield Ie atglyti ,f ch_3 Mn: MWD Cc?mposmon(%)d

(2 activity (X107) (X107) Ethylene High o-olefin DVB
PEHV 8.11 4726 131 41 32 78.6 19.8 1.6
PEOV 437 5244 121 39 3.1 85.0 14.1 0.9
PEDV 12.42 14904 107 31 34 85.3 13.7 1.0
PEDDV 3.50 4200 129 34 3.8 84.8 14.6 0.6

* Polymerization conditions: 60 ‘C, 20 min, 300 mL stainless steel autoclave, total volume of toluene = 100 mL, ethylene
0.2 mol/L, rac-Et(Ind),ZrCl, = 2.5 pmol, [Al]/[Zr] = 500, [B)/[Zr] = L.5.

high o-olefin = 0.8 mol/L, DVB =
® kg of polymer/(mol of catalyst-h.).
¢ Determined by gel permeation chromatography.
¢ Determined by gel 'H NMR.
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