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Abstract : In this study, we have studied the polymerization of polyethylene wax using
metallocene catalysts and its physical properties. Various polymerization conditions were tried for
polymerization of polyethylene wax. We have evaluated hydrogen reactivity and studied on
characteristics of polymerization effected by ligand structure of metallocene catalysts against
Ziegler—Natta catalysts which are widely used for polymerization of polyethylene. We have also
checked hydrogen used for chain transfer agent, molecular weight change and distribution by
different ratios of ethylene gas. Finally, we suggest proper structure of metallocene catalysts for
polymerization of polyethylene wax.
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Fig. 1. Metallocene catalysts used in polymerization of the polyethylene wax.
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Table 1. Results of Ethylene Polymerization by Differnt Catalysts.

B Catal Cocatalyst  H, T MEFCP(mL/min) c oy T - GPC*
nt atalyst ——— emp — . c — — —

24 Y type? mlL (%) P Ethylene H, " M, M, M, PDI
1 0 70 79 4000 76260 301430 805420 4.0
2 0.1 70 2000 2 49 2500 134.1 118.8 206600 99530 270900 4.8
3 0.2 70 2000 4 37 1900 133.1 119.5 12280 79910 2829620 6.5

Bul TEA 3
4 1 70 2000 20 0 0
5 80 74 3700 52770 220840 575150 4.2
6 85 68 3400 44820 197640 626730 4.4
7 0 70 86 4300 46600 188240 488280 4
8 0.1 70 2000 2 40 2000 131.3 1171 29720 168340 410260 4.2
9 0.2 70 2000 4 29 1500 131.6  117.6 22350 95350 260790 4.3
SBI TEA 3

10 1 70 2000 20 8.5 400 130.9 1195 6700 28450 97010 4.3
11 80 76 3800 44940 259370 357260 5.8
12 85 87 4400 34760 158660 376660 4.6
13 0 70 94 4700 57150 16480 330820 2.9
14 0.1 70 2000 2 18 400 132.8 118 19520 59870 80630 3.1
15 0.2 70 2000 4 7 900 1323 119.5 9390 30830 80630 33

EBTHI TEA 3

16 1 70 2000 20 0 0
17 80 101 5100 68700 239670 470730 3.5
18 85 94.5 4700 40320 126020 257410 3.1
19 0 70 337 16900 1326 1175 55000 263970 572500 4.8
20 0.1 70 2000 2 110 5500 132.6 116 17710 91080 248110 5.1

DMSMBI TEA 3

21 0.2 70 2000 4 100 5000 1323 1173 5500 30420 158270 5.5
22 1 70 2000 20 24 1200 129.1 118.3 3400 11520 26170 3.4
23 0 70 273 13700 133.8 114.5 73380 236900 459510 3.2
24 0.1 70 2000 2 33 1700 31250 88820 17070 2.8
25 0.2 70 2000 4 20 1000 15480 48020 125990 3.1

nBuCp TEA 3

26 1 70 2000 20 0 0
27 80 283 14200 134.1 115 68330 193370 371230 2.8
28 85 220 11000 1340 1158 56880 171570 332650 3.0
29 80 5 300 77640 199520 380290 2.6

nBuCp(Hf)  TEA 3
30 85 3 200 62030 165140 351010 2.7

“Tri Ethyl Aluminium *Mass Flow Controller ‘PE Powder “Catalyst Yield ‘Gel Permeation Chromatography ‘Poly Dispersity Index
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Fig. 2. The effect of polymerization temperature on the molecular weight and catalytic yield.
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Fig. 3. The effect of hydrogen flow ratio on the molecular weight and catalytic yield.
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