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APPENDIX

Table A.| Mass flow meter calibration at temperature 0f 20 °c and
pressure of 2 atm.

masz nl;l?w eter actual flow (ml/min) avera?e ?ctuesl flow

min mi/min
0 000 000 000 0.00
2 19 199 19 191
4 250 250 250 2.50
6 348 348 348 343
8 558 557 557 557
10 679 6718 678 6.78
14 961 961 961 961
18 250 1250 1250 1250
25 1770 1770 1770 1710
Rl 2110 2110 2010 21.10

3 2490 -~ 2490 25,00 24.93
45 3210 3210 3220 32.13
) 3890 3650 380 38.90
69 4$520 4510 4520 4517
80 90.710 95,70 95.10 50.70
% 6610 6600 66.10 66.07
115 71960 79.70  79.60 19.63
13 9250  926.00 92.50 92.53
15 10700 10600 107.00 106.67
180 12300 12300 12300 12300
205 14100 14100 14100 141,00
250 17200 17200 171.00 17167
215 18300 188.00 188.00 188,00
300 20600 206.00 206.00 206.00
390 24000 240.00 240.00 240.00
397 27300 27300 27300 213.00
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Figure A.I Calibration curve of mass flow meter.

Actual Flow (ml/min)
= [0.6&69\Ethylene consumption rate from mass flow meter {ml/ min)]
where 0.6869 is correction factor from calibration curve of mass flow meter.

Activity (kgPE/mol-Zr.hr.atm)

[Ethylene consumption rate (kg/ hr)]
[Amount of catalyst (mol - Zr)\Ethylene pressure (atm)]

Ethylene Consumption Rate (kg/hr)

[Actual flow (ml/ min)\d fe/QFo]
[1000 x 1000 ]

where d= the ethylene pressure-density dependence from the ideal behavior
(Kissin and Beach, 1984).

d = [5.374 x 10~3)x p]x [exp(3A69 x 10~4x f|

where p =ethylene pressure (atm).
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Productivity (kgPE/mol-Zr.hr.atm)

[Polyethyle ne product (kg )]
[Amount of catalyst (mol - Zr)\Ethylene pressure (atm)\Polymeriza tion time (hr)]

Table A.2 Ethylene consumption of different cocatalyst systems.

Time(min) Ethylene consumption (ml/min) from mass flow meter
TMAIZr - Zr/B(C6F53 TMA/Zr/B(C6F53  TMA/B(COFSIZr
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Table A.2 (continued) Ethylene consumption of different cocatalyst systems.

Time(min) Ethylene consumption (ml/min) from mass flow meter

: TMA{Zr Zr/B(C6FH3 TMA/Zr/%(C6F5)3 TMA/B(CEFHIZr

1
3 1
33 1
34 1
3 1
36 1
31 1
38 1
39 1
40 1
41 1
42 1
43 0
44 0
45 0
46 0
47 0
48 0
49 0
50 0
51 0
52 0
53 0
b4 0
55 0
56 0
57 0
58 0
59 0
60 0

O O O O O O OO ODOD O ODOD OO ODIODO ODODOD OO ODODO OO OO
PO PR PP PP PP P Y PO P PO PP Y PO OO PO N Y P OO N O PO NP PO N LW LWLWLWLW LWL
LOLWLWLW]WWWLW]WWWLWWLWWLWWWLWWLWOWLWOWOWHWOWLWHWWHWWHWHWWWW WwLWwLWwwWwwoww



Table A.3 Ethylene consumption at varying [Zr].

Time(min)

BEES oom—uao o &~ wr o

OO GO GO ORI PO RO RO RO RO RO RO RO RO — e
ROk RERESowooSNoocoroNdmRo bR S aRERS

Ethylene consumption (ml/min) from mass flow meter

Zr = 50 pmol
0
312
293
218
263
248
233
218
207
196
186
176
168
160
154
148
143
139
135
12
129
126
123
120
118
116
114
112
110
108
106
105
104
103
101

Zr =30 pmol
0
186
155
140
129
120
114
108
104
100
97
94
92
89
88
86
84
83
8l
80
19
18
7
6
74
13
12
12
i
10
69
68
68
67
66

Zr =20 pmol
0
89
18
68
60
53
48
44
41
38
3
3
3
30
28
21
26
25
24
23
22
22
2
20
20
19
19
18
18
17
17
17
16
16
16

Zr = 10 pmol
0
8
12
16
17
17
16
14
13
12
12
i
10
10

o

O1 O1 O1 O1 U1 U1 O1 O1 O O O O O —~1 1 4 —~ o o ©
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Table A.3 (continued) Ethylene consumption at varying [Zr],

Time(min)

3
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Ethylene consumption (ml/min) from mass flow meter

Zr =50 pmol
100
99
98
97
9
9
9
94
9
92
o
o
90
89
89
88
88
87
86
86
85
85
84
84
83
82

Zr = 30 pmol
66
65
64
64
63
63
62
62
61
60
60
59
59
59
58
58
57
57
57
56
56
56
55
55
55
b4

Zr =20 pmol
15
15
15
14
14
14
14
13
3
13
13
13
12
iV
12
12
2

SEsSRrRERERERR

Zr= 10 pmol
4

LWwWwWwwwwwwwwuwwwrkesererererererererereerererEeer
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Table A.4 Ethylene consumption at varying [Al)/[Zr] ratio.

Time(min)

O 00 1O U1 B~ WM PO

GO O GO GO GO R R RO R RO RO RO RO N RO
EoRPkPRFSoocodooagronNmPEPEol bR SbGhERreEoReeSsS

Ethylene consumption (ml/min) from mass flow meter

[A/[Zr]7 100
0
3
3
3
3
3
2
2
2
%
%
%
24
2
2%
%3
%
2
2
2
2
21
2
2
2
20
20
20
19
19
19
19
18
18
18

AIJ[Z1] = 80
0
3
30
2
%
2
2
18
17
16
15
1
3
3
1
1
1
1
1
1
10
10
10
10

«©

OO OO CO OO0 O WO O O O O

[AT]/Zr] = 60
0
2
2
2
19
18
17
16
1
3
D
v
1
10
10

o

O OO OO OY OY OY OO OO ~ 1 — —1 —1 CO CO CO OO WO W

[A][Zr] = 50
0
3
v
16
17
17
16
14
3
v
1
1
10
10
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Table A.4 (continued) Ethylene consumption at varying [Al}/[Zr] ratio.

Time(min) Ethylene consumption (ml/min) from mass flow meter
[AlJ[Zr] = 100  [Al)[Zr] =80 [Al}/[Zr] =60 [Al}/[Zr] = 50
35 18 8 5 4
36 18 8 5 4
37 18 8 5 4
38 17 8 5 4
39 17 8 5 4
40 i 8 5 4
41 17 7 5 4
42 17 7 5 4
43 iy 1 5 4
44 17 7 5 4
45 17 1 5 4
46 16 1 5 4
47 16 7 5 4
13 16 1 4 4
49 16 1 4 3
50 16 1 4 3
5 16 1 4 3
52 16 6 4 3
53 16 6 4 3
54 16 6 4 3
55 16 6 4 3
56 16 6 4 3
57 16 6 4 3
58 15 6 4 3
59 15 6 4 3
60 15 6 4 3



Table A5 Ethylene consumption of prealkylated zirconocene.

Time(min) Ethylene consumption (ml/min) from mass flow meter
TMA/Zr| TMA/B(SCGF 3 TMA (([36F5)3’ TMA/ (%6F5)3

BCO3  (Zr+100TMA)  (Zr+200TM (ZH-300
0 0 0 0 0
1 8 1 0 0
2 " 2 0 1
3 16 4 0 1
4 17 4 1 1
5 17 5 1 1
b 16 5 1 1
7 14 5 1 1
8 13 5 1 1
g " 5 1 1
10 1 5 1 1
11 1 5 1 1
10 10 5 1 1
3 10 5 1 1
14 g 5 1 1
15 9 5 1 1
16 8 5 2 1
17 8 5 2 1
18 7 5 2 1
19 7 5 2 1
2 7 5 2 1
2 7 4 2 1
22 6 4 2 1
23 6 4 2 1
2 6 4 2 1
25 6 4 2 1
2 6 4 2 1
27 5 4 2 1
2 5 4 2 1
29 5 4 2 1
30 5 4 2 1
3l 5 4 2 1
32 5 4 2 1
3 5 4 2 1
3 5 4 2 1
3 4 4 2 1
3 4 4 2 1
37 4 4 2 1



Table A.5 (continued) Et

Time(min)

39
40
4
42
43
44
45
46
4
48
49
50
5
52
53
54
5
56
57
58
59
60

TMA/Zr
B(C6F53

CLOLWwWwWwwWwwwwwwwwowuwkrrbPeprrerrerereEererreEereserPserPs>

hylene consumption of prealkylated zirconocene.

Ethylene consumption (ml/min) from mass flow meter

TMA/B(S
(Zr+10

LWLWLWLWWLWLWLWwWwLWwwLwLbwwwwwwwwowuwreserrerPerPee N>

CoFHJ
TMA)

TMA/ B(CEF53
(ZH-200TMA)
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Table A.6 Ethylene consumption of prealkylated and preactivated
zirconocene.

Time(min) Ethylene consumption (ml/min) from mass flow meter
500TMA+B(C6F5)3+(100TMA+Zr)  500TMA+(B(C6F5)3+100TMA+Zr)
0

0 0

1 0 1
2 1 5
3 1 8
4 1 1
5 1 6
6 1 5
! 1 5
8 1 4
9 1 4
10 1 3
il i 3
12 1 3
13 1 3
14 1 2
15 1 2
16 1 2
17 1 2
18 1 2
19 1 2
20 1 2
2 1 1
22 1 1
23 1 1
24 1 1
25 1 1
26 1 1
21 1 1
28 1 1
29 1 1
30 1 1
3l 1 1
32 1 1
33 1 1
34 1 1
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Table A e (continued) Ethylene consumption of prealkylated and preactivated
Zirconoceng.

Time(min) Ethylene consumption ( ¥/ ) from mass flow meter

500TMA+B(C6F5)3+(100TMA+Zr)  500TMA+(B(C6F5)3+100TM A+Zr)
3
36
31
38
39
40
41
42
43
44
45
46
47
48
49
50
5
52
53
b4
55
56
57
58
59
60

RO RO RO RO RO RO PO RO RO RO RO RO RO s b s b b = = = = b b >
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