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APPENDIX
Table Al Ethylene consumption using different zirconium concentrations at
AllZr = 100, PET= 2 bar, reaction time = 1hr, T = 20°c.

Time Ethylene consumption (ml/min) from mass flow meter
(min) [Zr] = 10 pmol [Zr] = 8 pmol [Zr] = 5 pmol
0 0 0 0
1 1300 1023 1365
2 859 709 740
3 622 859 1373
4 1100 924 834
5 806 310 557
6 467 203 413
1 276 124 276
8 230 229 200
9 183 656 180
10 165 390 150
11 150 270 61
12 144 225 56
13 141 170 75
14 130 140 66
15 125 115 68
16 110 106 53
17 118 11 24
18 103 63 8
19 100 70 15

20 99 65 12



Time
(min)
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Ethylene consumption (ml/min) from mass flow meter

[Zr] = 10 pmol
96
100
86
90
87
81
16
79
110
98
91
90
81
79
75
62
51
64
59
55

[Zr] = 8 pmol
62
58
54
52
49
45
44
42
40
39
38
36
36
46
54
45
51
48
44
42

[Zr] = 5 pmol
5
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Time
(min)
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
Yield (g)

Ethylene consumption (ml/min) from mass flow meter

[Zr] - 10 p.mol
53
55
46
54
49
43
32
36
38
36
29
25
30
28
16
19
21
20
24
29
7.66

[Zr] = 8 pmol
41
38
34
34
30
34
28
22
26
30
29
34
26
30
24
26
34
34
28
26
7.46

[Zr] =

[«>]

5
4
6
8
8
!
5
9
!
!

1

o W w W B~ oo oo B~ OO o w

(imol

o4



Table A2 Ethylene consumption using different Al/Zr ratios at [Zr] = 5 pmol

PET= 1.0 bar, reaction time = 1hr, T = 20°c.

Time
(min)
0
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Ethylene consumption (mL/min) from mass flow meter

55

AllZr =0 AllZr=160 Al/lZr=200 Al/Zr=220 Al/lZr=260 Al/Zr=300

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
89
140
709
700
567
539
346
185
188
150
128
120
122
100
95

80
69
63
63
65

0
600
610
600
512
480
400
380
350
313
218
242
200
186
150
142
130
125
120
120
110

0
658
640
600
585
456
356
320
300
258
231
210
200
200
201
205
221
200
185
163
150

0
280
790
700
600
330
300
294
286
244
246
236
233
194
190
164
164
150
154
150
146

0
110
81
10
65
60
56
55
54
50
50
50
49
49
49
48
48
49
49
48
47



Time
(min)
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Ethylene consumption (mL/min) from mass flow meter

56

AliZr=0 AllZr=160 Al/Zr=200 AliZr=220 AliZr=260 Al/Zr=300

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

65
55
50
47
50
42
46
49
0l
44
38
35
33
32
30
30
28
32
31
29

90
85
80
16
55
40
32
21
20

9
9
9
9
9
9
8
8
8
8
1

100
50
40
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100

30
13
13
16
15
16
15
16
1
13
12
14
13
12
12
12
12
13
13

47
47
47
47
46
46
48
49
47
47
47
45
45
45
46
45
41
40
40
40



Time
(min)
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
Yield (g)

Ethylene consumption (mL/min) from mass flow meter

o1

AllZr=0 AllZr=160 Al/Zr=200 Al/Zr=220 AllZr=260 Al/Zr=300

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

30
30
31
21
26
24
22
22
22
21
22
22
21
22
22
22
25
22
20
20
5.50

9.

6

5
5
5
5
g
5
1
1
1
1
1
2
2
2
2
2
1
1
1
2

0
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5

10
9
9
10

0

40
40
36
39
36
37
35
34
33
32
30
31
32
30
30
30
30
30
32
31
1.90



Table A3 Ethylene consumption using different Al/Zr ratio at [Zr] = 5 pmol
PET= 0.5 bar, reaction time = Lhr, T = 30°C.

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

(min)  Al/Zr=0 AliZr=160 AliZr=200 Al/lZr=220 AliZr=260 Al/Zr=300
0 0 0 0 0 0 0
1 0 870 1148 1061 645 0
2 0 682 1100 950 176 0
3 0 650 1000 900 654 0
4 0 593 950 850 467 0
5 0 411 750 7125 276 0
6 0 365 600 70 200 0
T 0 276 521 671 190 0
8 0 250 500 505 178 0
9 0 180 421 439 150 0
10 0 173 356 345 143 0
1 0 164 219 328 140 0
12 0 150 190 299 123 0
13 0 149 176 291 130 0
14 0 100 165 273 116 0
15 0 99 152 229 112 0
16 0 60 147 210 117 0
17 0 50 135 199 112 0
18 0 50 125 210 110 0
19 0 50 108 2217 109 0
20 0 50 100 207 105 0



Time
(min)
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Ethylene consumption (mL/min) from mass flow meter

59

AliZr =0 AliZr=160 AliZr=200 AliZr=220 AliZr=260 AliZr=300
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50
50
41
40
10

4
4
4
1
1
1
1
1
1
1
1
1
1
1
1

96
89
95
82
19
86
80
13
64
60
57
46
45
43
43
40
40
43
41
41

200
159
143
118
110
100
89
85
52
45
43
41
40
38
31
23
21
20
20
17

100
98
95
91
91
91
90
90
89
95
82
80
80
9
9
50
50
50
41
41

0
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Ethylene consumption (mL/min) from mass flow meter

AliZr =0 AliZr

Time

=200 Al/iZr=220 Al/Zr=260 Al/Zr=300

160 Al/zr

(min)

39

35

41

35

37

42

31

34

43

30
30
25

32

44
45

31

29
25

46

20
19
15
14
10
10

47

20
15
14
14
12
12
10
10
10

48

49

50
51

52

53
54
55

56

57

59
59
60
Yield (g)

2.80

5.30

8.00

4.10

0



Table A4 Ethylene consumption using different Al/Zr ratios at [Zr] = 5 pmol
PET= 0.5 bar, reaction time = 1hr, T = 40°c.

Time
(min)
0
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Ethylene consumption (mL/min) from mass flow meter

61

AllZr=0 AllZr=160 Al/lZr=200 AliZr=220 AllZr=260 Al/Zr=300

0
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0
230
210
204
200
148
145
136
120
111
108
108
106
106
99
97
96
95
82
80
10

0
650
500
420
313
216
242
220
182
164
150
139
121
116
115
110
90

82
80
11
65

0
486
321
216
250
225
210
200
198
185
175
150
149
138
130
113
120
100
80
97
82

0
200
187
135
133
128
120
120

1
103
99
98
95
90
89
75
12
60
64
60
55
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Time
(min)
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Ethylene consumption (mL/min) from mass flow meter

62

AllZr =0 AllZr=160 Al/iZr=200 AllZr=220 Al/Zr=260 Al/Zr=300

O O O O O O O O O O O O O O o o o o o o

58
52
47
42
30
20
21
20
19
15
13
10
10
10
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55
50
44
41
40
33
31
28
25
21
22
20
18
16
15
15
15
15
14
12

80
11
65
55
50
44
41
40
33
31
28
25
20
15
15
15
15
12
12
12

40
32
32
32
25
21
20
19
19
18
17
17
15
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63

Ethylene consumption (mL/min) from mass flow meter

AliZr =0 AliZr

Time

=200 AllZr=220 AllZr=260 Al/Zr=300

160 Al/zZr

(min)

10

10
10

41

42

43
44
45

46

47

48

49

50
51

52

53

54
55

56

57

58
59

60
Yield (g)

1.30

4.75

6.00

2.0

0



Table A5 Ethylene consumption using different Al/Zr ratios at [Zr] = 5 pmol
PET= 0.5 bar, reaction time = 1hr, T = 50cc.

Time
(min)
0
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Ethylene consumption (mL/min) from mass flow meter

64

AliZr=0 AliZr=160 AliZr=200 AliZr=220 AliZr=260 Al/Zr=300

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
188
88
48
44
21
21
23
23
22
21
20
21
20
29
15
14
10

9

5

2

0
359
523
300
218
235
240
203
190
189
150
145
143
142
147
120
118
115
112
113
111

0
607
494
422
399
325
304
148
103
82
62
69
61
58
55
49
50
39
59
55
52

0
545
500
450
323
120
100
90

85
18
11
65
50
54
53
51
51
50
45
44
44

0
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Time
(min)
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Ethylene consumption (mL/min) from mass flow meter

65

AliZr=0 AliZr=160 AliZr=200 AliZr=220 AliZr=260 Al/Zr=300
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105
104
105
101
100
118
86
19
54
51
40
31
43
40
35
28
28
28
21
25

50
50
50
49
49
50
55
60
50
49
48
47
47
45
40
41
30
25
21
3

21
20
20
20
20
19
19
18
15
13
12
12
12
12
1
10
10
10
10
10

0
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66

Ethylene consumption (mL/min) from mass How meter

AllZr=0 AllZr

Time

200 AlIZr=220 AliZr=260 AliZr=300

160 AllZr=

(min)

22

41

20
21

42

43
44
45

22
21

18
21

46

47

20
23
21

48

49

50
51

22
21

52

18
17

53

54

16

55
56

14
1

57

10

58

59
60
Yield ()

3.10

4.75

5.20

0.70

0



Table A6 Ethylene consumption using different ethylene pressures at Al/Zr =
220, reaction time = 1h, T = 30°c.

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

(min) PET= 0.5 bar Pet =1.0 bar Pet = 2.0 bar
0 0 0 0
1 1148 1150 1365
2 1100 928 1135
3 917 756 834
4 850 147 557
5 418 591 413
6 300 336 276
1 312 255 200
8 300 189 180
9 297 65 150
10 249 64 61
11 219 41 56
12 190 40 75
13 176 35 66
14 165 30 62
15 152 29 53
16 147 29 24
17 135 29 8
18 125 28 15
19 108 26 12
20 100 26 7



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

(min) Per = 0.5 bar pet =1.0 bar Per = 2.0 bar
21 96 25 6
22 89 30 5
23 95 30 6
24 82 30 6
25 79 32 6
26 86 32 5
27 80 34 5
28 13 36 5
29 64 35 5
30 60 34 6
31 57 34 6
32 46 25 6
33 45 21 4
34 43 15 4
35 43 15 4
36 40 14 4
37 40 12 3
38 43 1 2
39 41 4 2
40 41 4 2



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

(min) PET= 0.5 bar Pet = 1.0 bar Pet = 2.0 bar
41 35 4 2
42 37 4 4
43 34 0 4
44 32 0 4
45 31 0 3
46 29 0 0
47 25 0 0
48 20 0 0
49 15 0 0
50 14 0 0
51 14 0 0
52 12 0 0
53 12 0 0
54 10 0 0
55 10 0 0
56 10 0 0
57 9 0 0
58 9 0 0
59 5 0 0
60 4 0 0

Yield (g) 12.92 9.50 7.50
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