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Table A1 Quantitative analysis of magnesium of catalyst support from catalyst

preparation for producing low molecular weight HDPE

67

Sample Volume of EDTA Concentration of magnesium .Average
(ml) (mmol/1) Concentration

= & 2 | 3" 1 o 3¢ (mmol/1)
RI-01 | 195 | 195 | 195 fu \ s "f g750 | 9750 975.0
RI-02 | 216 | 218 | 200 1 1.080.0 | £0900 41,0950 1,088.3
R1-03 | 180 | 17.8 817000.0| | 890:0%4+,890.0 893.3
R2-01 | 152 | 152 J /7 A m 761.7
R2-02 | 189 | 18.84 J/ \a K 940.8
R2-03 | 17.1 | 17.14 1 l ,m 355.0 \\&5 854.2
R3-01 | 23.0 | 22.8 l .1 1_55‘._q M‘ \M 1,144.2
R3-02 | 197 | 196 977.5 980.0
R3-03 | 194 | 19.4 965.0 968.3
R4-01 | 247 | 245 | 2464 1,227.5 1,229.2
R4-02 | 176 | 1584126 8800 7%, 877.5
R4-03 | 192 | 1937] | | 9@3.0 962.5
R5-01 | 21.0 209 | 2L1 | 10500 | 10450 | 10550 1,050.0
R5-02 273‘3}‘1 5u 2'7} Hs |13 , 1,356.7
R5-03 | 16.6 P-' 165 | 165 | 8300 | 8250 | 8250 | 8267

AR1AINIUNATIN EI'MR t)
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Table A2 Quantitative analysis of total titanium of catalyst support from catalyst

preparation for producing low molecular weight HDPE

Sample | Volume of Ce(IV)SO, | Concentration of total Average
(ml) titanium concentration
| (mmol/l) (mmol/1)
lst 2nd 3rd LY 5 3rd

R1-01 | 294 | 292 32935 92 5 2925

RI1-02 | 284 | 282 | 40, | 283.0

RI-03 | 25.1 | 249 249.0 250.0

R2-01 | 81 | 79 10 [ 80. 80.0

R202 | 96 | 94 960940 | 950 95.0

‘p‘ 18 ‘ ]
R2-03 | 89 | 87 '8 89,07 1087.0 || 83. 88.0

i
A

|- cd i
R3-01 | 104 | 102 | 403 |“1040{ 102 103.0




Table A3 Quantitative analysis of chloride of catalyst support from catalyst

for producing low molecular weight HDPE

Sample Volume of AgNO, Concentrzitibrhl-of Average

(ml) chloride concentration

(mmol/l) (mmol/l)

R R B 7 VEER

RI-01 | 24.06 | 24.11 |2 07| 2408
RI-02 | 25.56 | 25.61 561 2, 2,558
RI1-03 | 21.50 | 21.55 2155 | 2,152
R2-01 | 17.35 | 17.40 1 1,737
R2:02 | 2096 | 21.01 420874 2.09 210 2,098
R2-03 | 19.38 | 19.42 (938 1542 | 1 1,939
R3-01 | 2551 | 2555 | 2850 [laissi |’ 2,552
R3-02 | 2135 | 2139 | 2184 1235 | 28304 2084 | 2,136
R3-03 | 2149 | 2153 | 2148,/ 2,049 | 2053h2,148 | 2,150
R4-01 | 2690 | 26942689 | 269 2,691
R4-02 | 1965 | 19064 1,966
R4-03 | 21.45 | 21.44" 2,146
RS-01 | 232 2321
R5-02 | 29.98 $129.97 2,999

R5-03 .r'q 11 &J"
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Table A4 Molar ratio of Mg:Ti:ClI catalyst support for producing low molecular

weight HDPE
Sample | Concentration of element Molar ratio of Average
(mmol/1) Mg:Ti:Cl molar ratio of
Mg Ti Cl | Mg| Ti Cl Mg:Ti:Cl
RI-01 | 9750 | 2925 | 2,408 0 | 247 | 1:0.280:2.41
R1-02 | 1,088.5 | 283.0 |2 35
RI-03 | 8929 | 250. 1
R2-01 | 761.9 . 1:0.103:2.26
R2-02 | 940.6
R2-03 | 8544 | 8
R3-01 | 1,1444 | 10 2 ‘ 0.090 1:0.095:2.21
R3-02 | 9800 | 98.0/| 21367} 1 | 0100\ 2us
R3-03 | 9684 | 920 |2 _ﬂ1- 222
R4-01 | 1,2286 | 86.0 2.@?:74.14 2.19 | 1:0.080:2.22
R4-02 | 8778 |\mB | 1966 |
R4-03 | 9625
R5-01 | 1,050.0 III(;)‘iozo 221 | 1:0.075:2.21
R5-02 1,35ﬂ 1'%) ‘j
R5-03 Al 620 1,827 0.075 | 2.21

AR

AN

TUNAINE A Y

70



Table AS Quantitative analysis of total titanium of supported catalyst for producing

low molecular weight HDPE

Sample | Volume of Ce(IV)SO, Concentration Average
(ml) of total titanium concentration
| (mmol/l) (mmol/1)
i* I 9% | o {7 P IER '
RI1-01 | 313 | 315 125.0 6.0 125.7
RI-02 | 283 | 283 30 11 112.5
R1-03 | 245 | 243, . 7.0 197 97.5
R2-01 | 265 | 2634 26 4 406.0 |10 0. [\104, 105.2
R2-02 | 295 | 2984 18614190 [\118.0 1183
R2-03 | 31.0 | 313 15;;;673_ 5.0 |\ 1245
R3-01 | 240 | 243 | #49f |"960. { 970 | 9. 96.3
R3-02 | 340 | 343 | 34 ,@0‘ 136.0 136.3
R3-03 | 288 | 290 | 28.6L 4150 | 1 45| 1152
R401 | 243 | 2484 245 | 970 080 | 4 978
R4-02 | 288 | 2907 S 1152
R4-03 | 315 | 318 | AL9 | 1260 127.5 126.8
R5-01 | 235 ﬂEMMW@Wﬁ’ﬁ ﬂ ‘54 5
Rs-02 | 215 U218 | 219 860 | 870 | 815
o R | B R A A1 ET 3 1
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Table A6 Quantitative analysis of Ti(IIl) of supported catalyst for producing

low molecular weight HDPE

Sample | Volume of Ce(IV)SO, Concentration of Average concentration
(ml) Ti(1I) (mmol/1)
(mmol/l)
lst 2nd 3rd ‘ 3rd
RIOL | 59 | 59 | s 5 58.8
RI02 | 62 | 62 5 {162, 61.8
RI1-03 | 43 | 43 43) 4.7
R2-01 | 52 | 52 45 5 1752 51.8
R2-02 | 48 | 48 g#fad J 475 480 478
R203 | 61 | 61 6101605 | 61 60.8
R3-01 | 40 | 41 | dof|™00 |- 400 403
il ] ==
R3-02 | 61 | 62 | 68 1610 | 61.8
25
R3-03 | 66 | 67 | 66 4660 |61 0 66.3
R4-01 | 34 3@,\ 35 | 340 3 347
R4-02 | 55 | s -l’; EL 55.0
R4-03 | 60 | 61 ] 60 | 600 | 610 | 60.0 60.3
R5-01 | 43 1 238
> fiimmishmhag e
R5-02 | 42 (43 | 42 | 420 | 430 | 420 423
- - - —
R5-03 agﬂﬂﬂ 6 5! qa7E|




Table A7 Percentage of Ti(IIl) of supported catalyst for producing low molecular

weight HDPE
Sample Ti(IID) Total titanium Percentage of Average
concentration | concentration Ti(IID percentage of
(mmol/1) (mmol/l) (%) Ti(II)

: ) (%)

R1-01 58.8 | 463 48.5

R1-02 61.8 ' -

R1-03 427 g

R2-01 51.8 F 057 =) 46.2

R2-02 478 =9

R2-03 608 4" F 124507

R3-01 403 96*%; - 7 483

R3-02 618 1363 4

R3-03 66.3 1537, 7 7.6

R4-01 347 sl 436

R4-02 550 :

R4-03 603 1268 47.6

o | gn o[ Te giwsng g o

| =) | |
R5-02 213 86.8 ¢ 488
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Table B1 Quantitative analysis of magnesium of catalyst support for producing

high molecular weight HDPE

Sample Volume of EDTA Concentration of Average
(ml) magnesium concentration
(mmol/1) (mmol/1)
| 2 | 3¢ ™| 2| 3¢
W0-01 | 10.1 | 100 | 102 | 504 9.3 | 509.3 504.3
W0-02 | 105 | 106 | 104 | 5241559 les19.1 524.1
W03 | 88 | 899400 14414 | 446 4 446.4
Wi-01 | 29 | 3.0 : 459 1.150.¢ 9 150.9
wi-02 | 31 | 30 9 | 1490 | 158 1540
wi03 | 31 | 324 30/ fise3 1613 v 156.3
W2-01 | 46 | 45 230449254 (2354 | 2304
W2-02 | 51 | 50 [f49 4256342513 | 2463 251.3
w203 | 43 | 42| M4 4375 25| 2175
W3-01 | 55 | 54 53;"_’:%'3 2 | 2638 268.8
7 | 3292
275.0
442.1
43463.4
302.4
e
787.5
W10-03 | 19.0 | 189 | 188 | 9494 | 9444 | 939.4 944 4




Table B2 Quantitative analysis of total titanium of supported catalyst for

producing high molecular weight HDPE after redox reaction at 25 °’C

Sample | Volume of Ce(IV)SO, Concentration of Average
(ml) total titanium concentration
(mmol/l) (mmol/1)
lst 2nd 3rd lst 2nd 3l'd
WO0-01 | 294 | 293 | 29.2. | 291.5 2925
W0-02 | 282 | 284 | 283 {2820 [%8%0"283.0 283.0
W0-03 | 25.0 | 249 2500 | 2490251, 250.0
wi-o1 | 79 | 8 810+ 8 80.0
w102 | 96 | 95| S84 | /o6 [h940 95.0
w103 | 89 | 8 § )| 89.0-p 870\ 88 88.0
L -
W2-01 | 104 | 10. 2| 10407111030, | 103.0
‘ AGE T
w202 | 97 | 99 1970 4499 98.0
W2-03 | 93 | 92 L7930 | 91.0 92.0
W30l | 85 | 87 | 86.00850 | 870s( 86.0 86.0
w3-02 | 8.0 g& 78 | 800 | = 790
W3-03 | 76 | 78 |77 07 77.0
W4-01 | 85 | 84 | 83 | 850 | 84.0 | 83.0 84.0
— -

b
v
L2

W4-02 9.ﬂ 'uﬂm j 95.0

W4-03 6.31' 6.2 6.1 g}.o 62.0 61.0 62.0
et FRa Al Al A

w10-029 63 | 62 630 | 62.0 | 64.0 63.0

o | o
\o-hllm

W10-03 | 6.7 6.8 67.0 | 68.0 | 69.0 68.0




Table B3 Quantitative analysis of chloride of catalyst support for producing high

molecular weight HDPE
Sample Volume of AgNO, Concentration of Average
(ml) chloride concentration
(mmol/l) (mmol/l)
I I I S L I
W0-01 1,442
W0-02 1,682
W0-03 1,362
W1-01 391
W1-02 426
W1-03 419
W2-01 657
W2-02 565
W2-03 555
W3-01 680
W3-02
W3-03
W4-01
W4-02
W4-03
WlO-gl
| w0021

W10-03
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Table B4 Molar ratio of Mg:Ti:Cl of catalyst support for producing high molecular

weight HDPE
Sample | Concentration of element Molar ratio of Average
(mmol/1) Mg:Ti:Cl molar ratio of
Mg Ti cl | Mg| Ti Cl Mg:Ti:Cl
W0-01 | 5043 | 2925 | 1,442 | 1 | 0.580 | 2.86 | 1:0.560:3.04
W0-02 | 524.1 | 2830 | 16 0| 321
WO0-03 | 4464 | 2500 w362 | 1 | 3.05
W1-01 | 1509 | 80.0 ? 1"959 | 1:0.570:2.68
s
Wi1-02 | 1540 | 95 /1 {061
WI1-03 | 1563 | 8 63 2
wW2-01 | 2304 | 10 =l 0| ‘Q 1:0.420:2.55
sl =P
W2-02 | 2513 | 98 i 033
W2-03 | 2175 | 92.0 5 T Poms\ 255
e Faz o
W3-01 | 2688 | 860 |[f680" | 1 253 | 1:0280:2.54
M%- 3-'.."&:‘
W3-02 | 3292 | 79.0 | 8393 1 2.55
St 'j{ = -
W3-03 | 2750 | 7w0" | 699 | )
W4-01 | 442.1 ] 1.2 1:2.00:2.58
1
w402 | 4634 | 950 1,004 | 1 | 0205 | 23
¢
W4-03 302€ %J | NS
[ ® 1 9
W10-01 | 852.3)| 750 | 1815 1:0.080:2.16
o/
vl ey g em 4 I8 Y
A I [+ "]
W10-03 4 9444 | 68.0 | 2,040
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Table BS Quantitative analysis of total titanium of supported catalyst for

producing high molecular weight HDPE after redox reaction at 25 G

Sample Volume of Ce(IV)SO, Concentration of Average
(ml) - total titanium concentration
(mmol/l) (mmol/)
il B ol B 1 -l B i
WORT-01 | 87 | 86 |x88 855 | 875 86.5
WORT-02 | 75 73 42 | 732 742
WORT-03 8.9 9.0 || 894 0 | 90.0 90.0
WIRTO1 | 113 ain |26 [ s, | 1106|1116
WIRT-02 | 9.54 961 953 [\943y 963 953
WIRT-03 | 120 119 o2 | 1213y 1193 1203
warT-01 | 89 M58 A o0 g8\ 876, | 896 88.6
W2RT-02 | 111 | A1, f-;@;;;, 0 {1100 | 1090 1100
W2RT-03 8.9 290 |89 4 | 904 89.4
W3RT-01 ; 1267
W3RT-02 1053
W3RT-03 86.3
WA4RT-01 129.8
WART-02 (5 1225
WART-03  § 110.0
-
il JEU NI EIPR 2o
WIORT-02 | 12.1 | 120 | 122 | 1211 | 1201 | 1221 121.1
WIORT-03 | 10.1 | 100 | 99 | 1006 | 99.6 | 986 99.6




Table B6 Quantitative analysis of Ti(III) of supported catalyst for producing high

molecular weight HDPE after redox reaction at 25 °C

Sample Volume of Ce(IV)SO, Concentration of Average
(ml) Ti(IID) - | concentration
(mmol/l) (mmol/1)
lsl 2nd 3rd lst 2nd 3rd
WORT-01 4.7 4. 6 ‘ ’ 46 0| 48.0 47.0
WORT-02 38 36.5
WORT-03 4.5 464
WIRT-01 43 422
WIRT-02 49.6
WIRT-03 54 ,l 1 1550 |3 3.0 54.0
W2RT-01 | 45 l‘ 4 ;{ B, el \ 437 |\457 447
ik [ ,., i ¥
W2RT-02 | 39 l },13_.? 3 1‘ 373 38.3
W2RT-03 38 by o R D | 39.0 38.0
%
W3RT-01 48 4.7 ;_‘._f ;_,:_._?;6__'._3 ",. / A | 457 46.7
W3RT-02 é——4—8 5-0— 49.1
W3RT-03 | 352 362
o
WA4RT-01 43 420 | 410 | 43.0 420
—
WA4RT-02 (o @& 1 . 461 N0 461
¢ CORN
WA4RT-03 4-' 40 39 4‘,1 40.1 | 39.1 | 41.1 40.1
: QF
i A Rl I SAISFI A B
W10RT-02 3 ' 335
W10RT-03 33 3.2 31 327 | 31.7 | 30.7 31.7




Table B7 Percentage of reduction of supported catalyst for producing high

molecular weight HDPE after redox reaction at 25 °C

Sample Ti(IID) Total titanium | Percentage of Average of
concentration | concentration reduction percentage of
(mmol/l) (mmol/l) (%) reduction
(%)
WORT-01 317
WORT-02
WORT-03
WIRT-01 449
WIRT-02
WI1RT-03
W2RT-01 42.6
W2RT-02
W2RT-03
W3RT-01 41.8
W3RT-02
W3RT-03
WA4RT-01 355
W4RT-02
warT-03 | U 401 110.0 365 "
o ) R 13 3] VN 24 21 6
W10RT-02 335 11 277
W10RT-03 31.7 99.6 31.8
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Table B8 Quantitative analysis of total titanium of supported catalyst for

producing high molecular weight HDPE with redox reaction at 120 °C

82

Sample Volume of Ce(IV)SO, | Concentration of total Average
(ml) titanium concentration
(mmol/1) (mmol/l)
R A S S A I A
WOHT-01 | 110 | 109 | a1 108.6 | 110.6 109.6
WOHT-02 | 88 | 8. 88. 86.4 87.4
WOHT-03 | 1238 2, ‘py."” _ 28.7 128.7
WIHT-01 | 123 33 | 1223 213 1223
WIHT-02 | 93 L 933 \&( 1943 933
WIHT-03 | 112 |1 17 12,0, 1130, [ 1110 112.0
W2HT-01 | 103 04471033 | 1023 [h043| 1033
W2HT-02 | 133 | 1 3.10{4 1318 | 1308 1318
W2HT-03 | 121 | 120" | 22 {1 195 | 1215| 1205
WIHT-01 | 113 | 112 44304 | 13048 1110 112.0
W3HT-02 | 105 0451 104.5
W3HT-03 | 124 f 29% B2 123.1
WAHT-01 | 125 | 124 | 126 | 1245 | 1235 | 1255 1245
WAHT-02 2“ Fibs) WEJ ‘ﬂs@ WE] qﬁ 1278
want-03 | 109 | 108 | 11.0.] 1085 1025 | 1095 | , 1085
R AR SR TEA R
WIOHT02 | 98 | 97 | 99 | 976 | 966 | 986 97.6
WIOHT-03 | 92 | 9.1 | 90 | 924 | 914 | 904 91.4




Table B9 Quantitative analysis of Ti(IIl) of supported catalyst for producing high

molecular weight HDPE after redox reaction at 120 °C

83

Sample Volume of Ce(IV)SO, Concentration of Average
(ml) Ti(1ID) concentration
(mmol/1) (mmol/1)
T S I S S L I
WOHT-01 | 78 | 77 75 | 795 78.5
WOHT-02 | 52 | 5. 522 50.2 51.2
WOHT-03 | 83 | 8. 28 4 848 ] 838 83.8
WIHT-01 | 63 29| 6191 61.9
WIHT-02 | 6.7 |66 : '\\‘ : 67.0
wint-03 | 69 | Aodl ek | 9.5} 68.5
W2HT-01 | 6.1 2 4606 | 59.6\ 616 60.6
W2HT-02 | 61 | 60 [ 59 610600, | 590 60.0
W2HT03 | 63 | 62| 64 | 6 8 638 62.8
W3HT-01 | 76 | 75 j,%mz 737 747
W3HT-02 6.4&1«_:! 63 | 65 64.2
W3HT-03 | 80 |79 | 78 e 789
WAHT-01 | 56 |55 | r
W4HT-02 |54 m
WAHT-03 | @7 | 46
I e LTI ED
WIOHT2 | 39 | 38 | 40 | 394 | 384 | 404 394
WIOHT-03 | 49 | 48 | 47 | 490 | 480 | 470 48.0




Table B10 Percentage of reduction of supported catalyst for producing high

molecular weight HDPE after redox reaction at 120 °C

84

Sample Ti(IID) Total titanium Percentage of Average of
concentration | concentration reduction percentage of
(mmol/l) (mmol/1) (%) reduction

| (%)

WOHT-01 78.5 "s G ]. 71.6 65.1

WOHT-02 512 \‘l‘w 8.6

WOHT-03 83.8 m"- 1

WIHT-01 - 6L, Aﬂ“‘&i\ 61.2

WIHT-02 67 ///&c&'\ i\\:"‘

e | a3 A\

W2HT-01 60.6 l I m 521

W2HT-02 60.0 "

W2HT-03 62.8

W3HT-01 74.7 64.1

W3HT-02 .

W3HT-03

W4HT-01 43.1

WAHT-02 | (5] j

WAHT-03 | 9 463 108.5

vogei ) §NR AU IR &

WI10HT2 39.4 97.6 40.4 '

WI10HT-03 48.0 914 5255
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Table C1 Catalyst activity from catalyst for producing low molecular weight HDPE

Sample Weight of HDPE Catalyst activity Average catalyst
© (g PExg 'Tixh") activity

ol 2 | 3 | 1 | 2™ | 3 | (@PExg'Tixh")
R1-01 1319 | 1123 | 1203 | 632 | 538 | 576 58.2
R1-02 1194 | 145.1 | 137.6 | 572 | 695 | 65.9 64.2
R1-03 1324 | 11324 137 542 | 66.0 612
R2-01 64.7 | 695 68.6 66.5 | 1643 161.9
R2-02 62.0 70| | | 136.4 143.4
R2-03 64. NS48 115788 1458 152.8
R3-01 1 18 A8 51 34 i 793325 340.1
R3-02 157 ¥ /1527487656 | 378,61 365.6 3736
R3-03 1492 f1465/] 15£1 {1357.4{ 3516, | 3620 357.0
R4-01 262.1 117 g:, 5 %5295 | 6278 524.5
R4-02 2316 | 1 .zr'f_f,é?;-- | 554.7 | 631.7 549.7
R4-03 186.3 | 226372601 | 4 42.1 | 623.0 537.1
R5-01 292% | 3308 | 1991 476.8 647.8
R5-02 338,51 296.1 | 9.1 592.4 704.1
R5-03 2933 | 2844 | 2692 6811 | 7025 676.1

AUBIY EJW?WEJ'm'i
’QW’WMﬂ‘iﬁU UAIINYIA Y



Table C2 Melt flow index at 5 kg load of HDPE from catalyst for producing low

molecular weight HDPE

Sample MFI, Average MFI,

(gx10 min") (gx10 min")
™| 2 | 3¢

R1-01 205 | 202 | 193 20.0

R1-02 99 | 206

R1-03 19.6 - 203

R2-01 19.7 i 192

R2 185 183

R2- 1 2 21.6

R3-0 19.8

AR TUNMINGIAE



Table C3 Melt flow index at 21.6 kg load of HDPE from catalyst for producing

low molecular weight HDPE

Sample MFE; ¢ Average MFL,,
(gx10 min") (gx10 min")
lst 2nd 3rd

165.8 | 156.8

o,
54 651 159.80

r. < . ‘11.
LJ

L]

AR TUNM NG Y




Table C4 Melt flow index ratio of HDPE from catalyst for producing low molecular

weight HDPE
Sample MFI MFIL,, . MFR | Average MFR
(gx10 min") | (gx10 min") ‘

R1-01 20.0 196.0 9.8 9.9
R1-02 20.6 2039 9.9

R1-03 20.3 { 9.8

R2-01 19: 9.9 10.5
R2-02 18

R2-03

R3-01 [ & 10.5
R3-02 1 —Y

R3-03 Aot

R4-01 Lol 6 10.5
R4-02 s =f 103

R4-03 19.04 7557 9 10.5

R5-01 10.7
R5-02

R503 15 0 160 5

ﬂ‘L!EI’JVIEW]‘i‘WEI"
99 AINTUNNIY

N9
YN
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Table CS Catalyst activity from catalyst for producing high molecular weight HDPE

after redox reaction at 25 °C

Sample Weight of HDPE Catalyst activity Average catalyst
) (g PExg Tixh™) activity
| R S I 1 i 3 | (gPExg'Tixh")
WORT-01 | 1434 | 139.1 | 137.5 | 68.7 | 666 | 659 67.1
WORT-02 | 117.5 | 123.4 59.1 | 57.0 57.5
WORT-03 | 1292 | 12 6l 64.0 62.4
WIRT-01 | 123.7 | 120,642 %9. | 60.0 60.4
WIRT-02 | 106.7 H&Q\ | Nm 495
WIRT-03 | 112.5 |4 5 "%3 5. [\56.7 55.1
W2RT-01 | 173.6 | 469 64832 [\ 811, [1803 81.5
W2RT-02 | 231.6 7541 1 \13.8 112.1
W2RT-03 | 2011 | 19 :é,j”;f 3 1" 056 | 984 9.8
W3RT-01 | 1725 | 1769'| 1709 | 826 | 4847 | 81.9 83.1
W3RT-02 111.4
W3RT-03 97.1
WA4RT-01 126.1
WART-02 101.2
WA4RT-03 ﬂ m mmﬂm 113.6
WIORT-01 | f64.6 | 1640 | 1664 | 197.1 | 1964 | 199.2 197.6
[ 1 PR QJ
oot 8| ] B Yp | ) s
WIORTS03 | 1778 | 1784 | 180.1 | 2129 | 2136 | 2157 | 2141




Table C6 Melt flow index at 5 kg load of HDPE from catalyst for producing high

molecular weight HDPE
Sample MFI Average MFL
(gx10 min") (gx10 min")
WORT-01 | 14.1 | 138 | 129 13.6
WORT-02 | 109 | 12.1 | 118 11.6
WORT-03 | 1 b 12.6
WIRT-01 ) |14 13.6
WIRT-02 | B7 © 135
WIRT-0 27| 186" 13.4
W2RT- 30 152 {1430y, 150
W2RT-0 53 17165 162 i 160
W2RT-03 0" o159 155
W3RT-01 f| J4R4 161 ALY 155
R aleRe ¥
WIRT-02 ' 138 135 1926 133
W3RT-03 355 14.4
W4RT01 163 | L 16.1
W4R 5.6
1] )
WART- 165 | 162 | 153 16.0
! {01 N 7192
‘ o
ORT- 160 | 157 | 148 15.5
N E




high molecular weight HDPE

Table C7 Melt flow index at 21.6 kg load of HDPE from catalyst for producing

9

Sample MFL,, . Average MFL,
(gx10 min") (gx10 min")
WORT-01 | 1359 | 134.0 | 1339 1346
WORT-02 | 1153 | 117.3 | 115.4 116.0
WORT-03 | 1248 i 125.4
WIRT-01 14 | 126. | 125.1
WIRT-02 3 | 1304 £1303 1 . 1310
WIRT-0 , N e 1258
W2RT- 4/ 146.4 | 146,33 ", 147.0
W2RT- 1593 | & 158.4
W2RT-0 0 sl |15 1517
W3RT-01 8171 1504 1ag 148.8
i L g
W3RT-02  f1330.1 131, ol 131.7
N —
W3RT-03 | 140650 142, 141.3
w4 —L5164.2
WART-0 - 154.4
4] ‘&
WART-03 162.1 | 160.2 | 160.1 160.8
‘Tf . r .
M ousei MG v: M
] 4 B | L]
WIORT-02 | 164.1 | 162.2 | 162.1 162.8
iR 7] e el m Y A )
' .
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Table C8 Melt flow index ratio of HDPE from catalyst for producing high molecular

weight HDPE

Sample MFI MFL; . MFR | Average MFR
(gx10min") | (gx10 min™)

WORT-01 13.6 134.6 9.9 10.0

WORT-02 11.6 116.0 10

‘WORT-03 126 10.0

WIRT-01 N oo o> 9.4

WIRT-02 . | 7 RS 97

WIRT-03 /3

W2RT-01 _ {21470 4 9.8

W2RT-02 ol f '; 84

W2RT-03 1 & 51.7

W3RT-01 5§ AEERRE N o6 93

W3RT-02 13 = —" I 99

W3RT-03 14.@@5;, 9.8

W4RT-01 | | 1020 10.1

W4RT-02 12 _

WART-03 |~ 160 160.8 10.1
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Table C9 Catalyst activity from catalyst for producing high molecular weight HDPE

after redox reaction at 120 °C

Sample Weight of HDPE Catalyst activity Average catalyst

) (g PExg 'Tixh ™) activity

o2 | o3 |t | 2 | 3¢ | (gPExg'Tixh")
WOHT-01 | 1784 | 174.1 | 172.5 | 855 | 834 | 826 83.8
WOHT-02 | 167.5 | 1734 | 16 | 83.1 | 810 814
WOHT-03 | 1714 | 160811758 | 82, 84.2 82.5
WIHT-01 | 1228 158. 59.6 60.0
WIHT-02 | 122.9 g | 156.0 572
WIHT-03 | 1212 |95 g, 2. (V573 58.5
W2HT-01 | 1516 | 4%720) 446 64726 | 705, | 698 710
W2HT-02 | 2114 9féfif~f: 3 “"hoo.s 101.7
W2HT-03 | 179.1 | 1785 1835, | €58, | 850 | 879 86.2
W3HT-01 | 126.8 | 128 ,g?_g_“ 15 | 636 62.0
W3HT-02 | 2110 | 205.1 |07 | 1014:{498.2 99.0 99.4
W3HT-03 | 166054710 | 1675 | 705 80.7
WAHT-01 | 267.1 | f“fm 2 ﬁS.l 1263
WAHT-02 | 193.1 | 1975 | 1915 | 925 | 946 | 917 92.9
WA4HT-03 ﬂsu _Ezﬁ] ‘p‘im 182 [ oy 109.5
WIOHT-01 | f46.7 | 146.1 '148.5‘. 175.7 | 1749 | 1778 176.1
a Qs

w10 2446) @ﬁjmmmzﬂf B Fhass
WIOHT03 | 1756 | 1774 | 1750 | 2103 | 2124 | 2096 210.8




Table C10 Melt flow index at 5 kg load of HDPE from catalyst for producing high

molecular weight HDPE after redox reaction at 120 °C

Sample MFI; Average MFI,
(gx10 min") (gx10 min")
WOHT-01 | 139 | 136 | 127 13.4
WOHT-02 | 120 | 132 | 129 12.7
WOHT-03 | 13 137 13.2
WIHT-01 | 78 | 90 85
WIHT-02_. 4 15.0 S14 14.8
WIHT- _ 141} 11.8
wantof 4 30/l 56 77 0 W 84
w2HT-02" 3 (w3 | 127 | 12.5
W2HT-0 1 [0 106
W3HT-01 1550 : 122
W3HT-02 A 13. 13.6
W3HT-03 A3, 12.9
w4 e
W4HT-02 | 313.2
WAHT-03 |




Table C11 Melt flow index at 21.6 kg load of HDPE from catalyst for producing

high molecular weight HDPE after redox reaction at 120 °C

Sample MFL,, Average MFI,, ¢
(gx10 min™)  (gx10 min")
WOHT-01 | 1353 | 1334 | 1333 134.0
WOHT-02 | 128.8 | 130.8 | 1289 129.5
WOHT-03 6 133.3
WIHT-01 787 | 774
WIHT- S48| 182.9 183.5
WIHT 1 128.6
W2H )7 76.5
W2HT . '“ 119.3
W2HT 3 7 98.0
w3HT-01 4 | 18914209 | 1190 119.6
W3HT-02 A 1873} 135 3 136.0
W3HT-03 _| 42707 I 127.7
WAHT=0 —~i%47.0
w4HTﬁ IL126.7
W4HT-03, _ 37.5 138.2
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Table C12 Melt flow index ratio of HDPE from catalyst for producing high

molecular weight HDPE after redox reaction at 120 °C

| |
W10HT- 02

meﬂl }

ARER

Sample MFI; M¥PL, . MFR | Average MFR
(@x10 min") | (gx10 min®)
WOHT-01 134 1340 10.0 10.1
WOHT-02 12.7 129.5 10.2
WOHT-03 13.28) 10.1
WIHT-01 9.1 10.8
WIHT-02 1 4
WIHT-03
W2HT-01 Z 9.3
W2HT-02 ST
W2HT-03 6 7980
W3HT-01 AR 8 9.9
W3HT-02 (¥ o 10.0
W3HT-03 12,9275~ 9.9
WA4HT-01 — - 98
WAHT-02 |
WAHT-03 | 141
4
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Table D1 Catalyst efficiency from mixed catalyst for producing broad molecular

weight distribution HDPE
R3:W2HT Weight of HDPE Catalyst efficiency Average catalyst
@ (g PExg 'Tixh") efficiency
* | p@ 2™ | 3 | (gPExg'Tixh")
1:9 79.3 78.4 94! 80.9 89.9
3:7 83.3 96. 99._ , 113.8 109.8
5:5 146.2 ’ 1 14l 1a176.1 164.1
7:3 136.1 .3 _ 6.9 185.9
9:1 180.0 .8.-215.5 80.5 203.5
| Mﬁf{;
Table D2 Molecular weight by ﬂ:ﬁf:? ed catalyst for producing
broad molecular weight disfti 7 ution
R3:W2H] ' Average Mn
- %}}
1.9 23,450 23,35&; 23,10 23,300

ql7,100

L
15,000 15,350

W
15,200




broad molecular weight distribution HDPE

Table D3 Molecular weight by weight of HDPE from mixed catalyst for producing

R3:W2HT Mw Average Mw
1st 2nd 3rd
1:9 118,000 | 118,000 | 117,700 117,900
3.7 76,100 | lh, 76,400 | 76,300
L 1 “
5:5 \Q“ _..1. 00 88,400
7:3 B‘Y"’?EE" 400 94,300
"\.
9:1 ’ / a &\ ~ 66,800
Table D4 Molecular weig 'di talyst for producing
broad molecular i

R3:W2HT

1:9

37

9 400 66 800

ﬂUH’JVlHWﬁWE
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Figure E1 Gel permeation chromatography of HDPE that wasgpolymerized by mixed catalyst of R3 with W2HT in 1 per 9 ratio
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Figure E2 Gel permeation chromatography of HDPE that was polymerized by mixed catalyst of R3 with W2HT in 3 per 7 ratio
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Figure E3 Gel permeation chromatography of HDPE that was Polymenza on by mixed,catalyst of R3 with W2H'lin 5 pei 5 ratio
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Figure E4 Gel permeation chromatography ofHDPE that was polymerization by mixed catalyst of R3 with W2HT in 7 pur 3 ratio
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Figure ES Gel permeation chromatography ﬂlﬂfﬁﬁmﬁfmeTﬁed catalyst of R3 with W2IIT in 9 per 1 ratio
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