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Figure Al GC Chromatogram of products from using 0.6 % Pt-1.0% F/Al203

catalyst, under 1.0 ml/min feeding rate and 400°c
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Figure A2 GC Chromatogram of products from using 0.6%Pt-1.0%F/Al203
catalyst, under 0.8 ml/min feeding rate and 400°c
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Figure A3 GC Chromatogram of products from using 0.6%Pt-1.0%F/AI2C3
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Figure A4 GC Chromatogram of products from using 0.6%Pt-1.0%F/Al203

catalyst, under 0.4 ml/min feeding rate and 400°c
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Figure A5 GC Chromatogram of products from using 0.6%Pt-1.0%F/AI203
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Figure A6 GC Chromatogram of products from using 0.6%Pt-1.0%F/AI2C3

catalyst, under 1.0 mi/min feeding rate and as0°c
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Figure A7 GC Chromatogram of products from using 0.6%Pt-1.0%F/AI203
catalyst, under 0.8 mi/min feeding rate and 4so°c
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Figure A8 GC Chromatogram of products from using 0.6%Pt-1.0%F/Al203

catalyst, under 0.6 ml/min feeding rate and 450°c
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Figure A9 GC Chromatogram of products from using 0.6%Pt-i.0%F/AI2C>3
catalyst, under 0.4 ml/min feeding rate and 4s0°c
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Figure A10 GC Chromatogram of products from using 0.6%Pt-1.0%F/Al203

catalyst, under 0.2 ml/min feeding rate and 450°c
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Figure All GC Chromatogram of products from using 8% Zn-ZSM-5
catalyst, under 1.0 mLmin feeding rate and 4oo°c
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Figure A12 GC Chromatogram of products from using 8% Zn-ZSM-5

catalyst, under 0.8 ml/min feeding rate and 400°c
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Figure A13 GC Chromatogram of products from using 8% Zn-ZSM-5

catalyst, under o.e ml/min feeding rate and 400°c
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Figure Al4 GC Chromatogram of products from using 8% Zn-ZSM-5

catalyst, under 0.4 ml/min feeding rate and 400°c
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Figure AL5 GC Chromatogram of products from using 8% Zn-ZSM-5
catalyst, under 0.2 ml/min feeding rate and 400°c
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Figure A16 GC Chromatogram of products from using 8% Zn-ZSM-5

catalyst, under 1.0 ml/min feeding rate and 450°c
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Figure A17 GC Chromatogram of products from using 8% Zn-ZSM-5
catalyst, under 0.8 ml/min feeding rate and 450°c
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Figure A18 GC Chromatogram of products from using 8% Zn-ZSM-5
catalyst, under 0.6 ml/min feeding rate and 450°c
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Figure A19 GC Chromatogram of products from using 8% Zn-ZSM-5
catalyst, under 0.4 mi/min feeding rate and 4500C
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Figure A20 GC Chromatogram of products from using 8% Zn-ZSM-5

catalyst, under 0.2 ml/min feeding rate and 450°c
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Figure A22 GC Chromatogram of products from using 2% Pd-ZSM-5

catalyst, under 0.8 ml/min feeding rate and 200°c
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Figure A24 GC Chromatogram of products from using 2% Pd-ZSM-5

catalyst, under 0.4 ml/min feeding rate and 200°c
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Figure A25 GC Chromatogram of products from using 2% Pd-ZSM-5

catalyst, under o.2 mi/niin feeding rate and 200°c
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Figure A26 GC Chromatogram of products from using 2% Pd-ZSM-5

catalyst, under 1.0 ml/min feeding rate and 250°c
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catalyst, under 0.8 mi/min feeding rate and 250°c
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Figure A28 GC Chromatogram of products from using 2% Pd-ZSM-5

catalyst, under 0.6 ml/min feeding rate and 250°c
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Figure A29 GC Chromatogram of products from using 2% Pd-ZSM-5
catalyst, under 0.4 ml/min feeding rate and 250°c
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Figure A30 GC Chromatogram of products from using 2% Pd-ZSM-5

catalyst, under 0.2 ml/min feeding rate and 250°c
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Figure A32 GC Chromatogram of products from using 2% Pd-ZSM-5

catalyst, under 0.8 ml/min feeding rate and 300°c
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Figure A33 GC Chromatogram of products from using 2% Pd-ZSM-5
catalyst, under 0.6 mi/min feeding rate and 300°c
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Figure A34 GC Chromatogram of products from using 2% Pd-ZSM-5
catalyst, under 0.4 ml/min feeding rate and soo-c
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catalyst, under 1.0 mi/min feeding rate and sso°c
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Figure A35 GC Chromatogram of products from using 2% Pd-ZSM-5

catalyst, under 0.2 ml/min feeding rate and 300°c



988.4089 Chron-Card
786.996 t _§ §
2
=
585.583
(mV) “
3
384.17 g .
by 8
g $ 2
4 o = 2
182.757 t SJ % z
-18.656 B = L . L L L e — 5
B 2 6 8 10
(Hin)

Figure A37 GC Chromatogram of products from using 2% Pd-ZSM-5
catalyst, under 0.8 ml/min feeding rate and 350°c
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Figure A38 GC Chromatogram of products from using 2% Pd-ZSM-5

catalyst, under 0.6 ml/min feeding rate and 350°c
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Figure A39 GC Chromatogram of products from using 2% Pd-ZSM-5
catalyst, under 0.4 mi/niin feeding rate and 350°c
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Figure A40 GC Chromatogram of products from using 2% Pd-ZSM-5

catalyst, under 0.2 mi/min feeding rate and 350°c
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Figure A4l GC Chromatogram of products from using 2% Pd-ZSM-5
catalyst, under 1.0 ml/min feeding rate and 400 °c
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Figure A42 GC Chromatogram of products from using 2% Pd-ZSM-5

catalyst, under 0.8 ml/min feeding rate and 400°c
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Figure A43 GC Chromatogram of products from using 2% Pd-ZSM-5
catalyst, under 0.6 ml/min feeding rate and 400°c
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Figure A44 GC Chromatogram of products from using 2% Pd-ZSM-5

catalyst, under 0.4 ml/min feeding rate and 400°c
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Figure A45 GC Chromatogram of products from using 2% Pd-ZSM-5
catalyst, under 0.2 ml/min feeding rate and 400°c
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Figure A46 GC Chromatogram of products from using 2% Pd-ZSM-5

catalyst, under 1.0 ml/min feeding rate and 450°c
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Figure A47 GC Chromatogram of products from using 2% Pd-ZSM-5
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Figure A48 GC Chromatogram of products from using 2% Pd-ZSM-5

catalyst, under 0.6 ml/min feeding rate and 450°c
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catalyst, under 0.4 ml/min feeding rate and 450°c
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Figure A50 GC Chromatogram of products from using 2% Pd-ZSM-5

catalyst, under 0.2 ml/min feeding rate and 450°c
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catalyst, under 0.4 ml/min feeding rate and 350°c
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Figure A53 GC Chromatogram of products from using 0.5% Pd-ZSM-5
catalyst, under 0.4 ml/min feeding rate and 400°
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Figure A54 GC Chromatogram of products from using 0.5% Pd-ZSM-5

catalyst, under 0.4 ml/min feeding rate and 450°C
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Figure A55 GC Chromatogram of products from using 1.0% Pd-ZSM-5
catalyst, under 0.4 ml/min feeding rate and 300°c
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Figure A56 GC Chromatogram of products from using 1.0% Pd-ZSM-5

catalyst, under 0.4 ml/min feeding rate and 350°c
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Figure A58 GC Chromatogram of products from using 1.0% Pd-ZSM-5

catalyst, under 0.4 ml/min feeding rate and 450°C
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catalyst, under 0.4 ml/min feeding rate and 350°c
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catalyst, under 0.4 ml/min feeding rate and 400"C

997.416 Chron-Card

797.561

i~propanol

S97.766

(nV)

toluene

397.8S |

cracking by-product
n-octane

?
:;- benzene

p-xylene

—
o-xylene

197.995 t

-1.86 L L . N L N i =
(Hin)

Figure A62 GC Chromatogram of products from using 2.0% Pd-ZSM-5
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Figure A63 GC Chromatogram of products from using 2.0% Pd-ZSM-5
first regenerated catalyst, under 0.4 ml/min feeding rate and 300°c
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Figure A64 GC Chromatogram of products from using 2.0% Pd-ZSM-5

first regenerated catalyst, under 0.4 ml/mili feeding rate and 350°c
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first regenerated catalyst, under 0.4 ml/min feeding rate and 400°c
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Figure A66 GC Chromatogram of products from using 2.0% Pd-ZSM-5

First regenerated catalyst, under 0.4 ml/min feeding rate and 450°c



106

1876 .587 Chron-Card
853.318 I
2
638.13 | §
=
(nV) 3
2
486.941 =
2
:ED 0
:g
183.753 2
12, W O s O jk
_39 -436 - L A I s 7 = 7 I3
8 1.3999 2.7999 — 4.1999 5.5999 7

in
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2rd regenerated catalyst, under 0.4 ml/min feeding rate and 300°¢
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Figure A68 GC Chromatogram of products from using 2.0% Pd-ZSM-5

2rd regenerated catalyst, under 0.4 ml/min feeding rate and 350°c
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Table B1 Results of test efficiency under 0.6%Pt-0.5%F/AlI203 at 400°c

Number Rate (ml/min % Conversion

feeding rate)

1 1.0 1.05
2 0.8 0.20
3 0.6 1.21
4 0.4 1.20
5 0.2 1.49

Table B2 Results of test efficiency under 0.6%Pt-0.5%F/AI203 at 450°c

Number Rate (ml/min % Conversion

feeding rate)

6 1.0 3.55
7 0.8 3.50
8 0.6 2.09
9 0.4 5.67

10 0.2 6.89
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Table B3 Results of test efficiency under 8% Zn/ZSM-5 at 400°c

Number Rate ( /Tlin % Conversion

feeding rate)

11 1.0 2.64
12 0.8 1.52
13 0.6 3.30
14 0.4 3.25
15 0.2 7.12

Table B4 Results of test efficiency under 8% Zn/ZSM-5 at 450°c

Number Rate (Y % Conversion

feeding rate)

16 1.0 2/

17 0.8 3.26
18 0.6 4.50
19 0.4 4.20

20 0.2 6.31



110

Table B5 Results of test efficiency of 2.0% Pd/ZSM-5 at 200°c

Number Rate (ml/min % Conversion % Aromatic

feeding rate)

21 1.0 0.00 0
22 0.8 0.00 0
23 0.6 0.24 0
24 0.4 0.80 0
25 0.2 0.72 0

Table B6 Results of test efficiency of 2.0% Pd/ZSM-5 at 250°c

Number Rate (ml/min % Conversion % Aromatic

feeding rate)

26 1.0 0.00 0
27 0.8 0.00 0
28 0.6 0.00 0
29 0.4 0.25 0

30 0.2 1.20 0



Table B7 Results of test efficiency of 2.0% Pd/ZSM-5 at 300°c

Number Rate (ml/min % Conversion % Aromatic

feeding rate)

31 1.0 16.91 0
32 0.8 20.01 0
33 0.6 21.27 0
34 0.4 25.94 0
35 0.2 29.78 0

Table B8 Results of test efficiency of 2.0% Pd/ZSM-5 at 350°c

Number Rate (ml/min % Conversion % Aromatic

feeding rate)

36 1.0 22.01 0

37 0.8 26.89 2.20
38 0.6 40.44 2.24
39 0.4 49.11 4.98

40 0.2 66.50 8.64



Table B9 Results of test efficiency of ?7.0% Pd/ZSM-5 at 400°c

Number Rate (Y % Conversion % Aromatic

feeding rate)

41 1.0 100.00 54.31
42 0.8 99.20 60.22
43 0.6 100.00 63.81
44 0.4 100.00 75.90
45 0.2 100.00 76.20

Table BIO Results of test efficiency of 2.0% Pd/ZSM-5 at 450¢¢

Number Rate (Y % Conversion % Aromatic

feeding rate)

46 1.0 82.24 32.51
47 0.8 100 56.74
48 0.6 100 58.42
49 0.4 100 64.30

50 0.2 100 66.51



Table B Il Results of test efficiency of

0.4 ml/niin feeding rate

Number Temperature(°C) % Conversion
51 300 30.55
52 350 46.90
53 400 48.02
54 450 66.38

Table B12 Results of test efficiency of

0.4 ml/min feeding rate

Number Temperature(°C) % Conversion
55 300 32.02
56 350 48.11
57 400 49.25

58 450 68.12

0.5% Pd/ZSM-5

% Aromatic

4.05

8.91

1.0% Pd/ZSM-5

% Aromatic

0.00

2.14

10.51

11.84
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Table B13 Results of test efficiency of 2.0% Pd/ZSM-5 at

0.4 ml/min feeding rate (the first for reproducibility)

Number Temperature(°C) % Conversion % Aromatic
34 300 25.94 0.00
39 350 49.11 2.24
44 400 100.00 75.90
49 450 100.00 64.30

Table B14 Results of test efficiency of 2.0% Pd/ZSM-5 at

0.4 ml/min feeding rate (the second for reproducibility)

Number Temperature(°C) % Conversion % Aromatic
59 300 28.21 0.00
60 350 48.22 2.14
61 400 100.00 73.51

62 450 100.00 65.32
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Table B15 The results of test efficiency of 2.0% Pd/ZSM-5 at
0.4 ml/min feeding rate ( The first regenerated catalyst

for regeneration test )

Number Temperature(°C) %Conversion % Aromatic
63 300 20.51 0.00
64 350 43.23 1.08
65 400 96.59 70.95
66 450 100.00 60.51

Table B16 The results of test efficiency cf 2.0% Pd/ZSM-5 at
0.4 ml/min feeding rate ( The second regenerated catalyst

for regeneration test)

Number Temperature(°C) %Conversion % Aromatic
67 300 18.22 0.00
68 350 44.21 0.82
69 400 90.15 65 88

70 450 100.GO 58.92
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Table B16 The results of continuous aromatization from optimum
condition at 400°c under 0.4 ml/min feeding rate over

2%Pd/ZSM-5

Feeding % % % % % % %
Rete  Conversion Aromatic Berzene  Toluene mXylene p-Xylene OXylere
(mi/min)
10 100 31 6.45 24.86 0.00 17.66 533
08 99.2 60.22 6.9 25.68 273 18.88 54
0.6 100 63.81 787 2844 274 18.89 5.86
04 100 75.90 804 211 402 24.24 7.46

0.2 100 76.20 10.24 3189 0.00 54 8.66
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