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APPENDIX A
CALCULATION OF CATALYST PREPARATION

Molybdenum Impregnation

Let the amount of Mo into catalyst’ '/ 8 wt%
The catalyst used ——

So that:from

Mo { (X + Mo 8/100
: [ ! 8x(X+Mo)
£ iabsf, (- ’ 8xX)/(100-8) g

use (NH)sMo70z4 41 ,-*: Q‘ = 1235.86, Mo =95.94 g)
Weight of (NH.)sMo7034.4H;0: = 8 \o )1x[1235.86/(95.94x7)] g
G

Notes NH4ZSM-5 0.7 ¢ Distilled wa

HY 0.7g .7 istill

D o
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APPENDIX B
SAMPLE OF CALCULATIONS

Calculation of GHSYV of methane

The catalystused =02 g.

packed catalyst into stegl rew diameter = 0.75 cm.)

determine the av

at STP condition :

Volumetric flov

Volugng 6f bed

where T = room temp :-_-i |
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APPENDIX C
CALIBRATION CURVE

Flame ionization detector gas chromatographs, model 14A and 14B, were used
to analyze the concentrations of hydrogz - ns. Benzene were analyzed by GC model
14A while methane, ethane, and ethy! . alyzed by GC model 14B.

Gas chromatograph._with th ivity detector, model 8A, was

are illustrated in the f

ﬂUEJ’JVIEJVI'ﬁWEI’]ﬂ'ﬁ
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APPENDIX D
DATA OF EXPERIMENT

TABLE D1 Data of Figure 5.14

Methane Conversion (%)

TOS (min) | 30 | 60 180 | 210 | 240 | 270 | 300
600°C 1.79 | 2. 223 .02 | 1.87 | 1.50 | 0.66 | 0.79
650°C |[3.24| 3 3 3.09 | 2.08 | 1.45 | 1.46
700°C | 9.15 41 8.65 | 8.56 | 8.37 | 8.25
"N
J“d:‘;f I‘I“n“
. e
TABLED2 Data of Figire 5,15
BT A
4?£ﬂ;1
Product selectivity (%) E e
AT TS
TOS (mi), | o co
30 m.zs 88.45
60 | 000 1.50 6.74 91.76
¢ o /s
RUYINYNTHYIAT| wn
120 36.64 1.39 283 |, 59.14
‘ q ~ '
WA 1€l 4187 Vel 1 8hs
180 47.60 1.55 1.71 49.15
210 48.51 1.95 1.61 47.93
240 50.91 1.91 1.43 45.75
270 48.74 2.00 1.42 47.84
300 50.52 2.10 1.50 45.87




TABLE D3 Data of Figure 5.16

Product selectivity (%)

TOS (min) CeHs C,Hy/C,Hs CO, CO
30 0.00 | 0.14 5.64 94.22
60 .\\x\b \ ’,#‘é’ 4.54 94.77
90 G | [ 3.97 86.34
120 | 74.00
150 58.83
180 52.42
210 45.74
240 1.38 43.57
270 0.98 42.02
300 41.73

y——— = \;VJ

ac

TABLE D4 Data olmgure 5.17, Figure 5. 20 Figure 5@3 and Figure 5.28

Product selectﬂﬁu)t ’J ‘V] El VI ‘j w EI ’] ﬂ ‘i
q E RN TN QY

30 431 1.76 1.39 92.54
60 57.80 2.88 0.71 38.61
90 73.57 3.37 0.68 22.38
120 72.29 3.57 0.56 23.58

150 74.90 399 0.36 20.76




C,H4/CyHs

80

TOS (min) CeHs CO, CO
180 73.75 4.13 0.29 21.83
210 68.82 4.77 0.33 26.08
240 67.29 5.63 0.36 26.72
270 0.34 23.56
300 0.35 24.72
TABLE D5 Data of Fi
Methane Conversion
TOS (min) 210 | 240 270 | 300
5%Mo 16.59 6.71 | 6.79 | 5.97 | 5.55
8%Mo 8.65 | 856 | 837 | 8.25
10%Mo 3.68 | 330 | 3.23 | 2.86

TABLE Do ﬂ%mmamwmm

Producﬁ

‘VIFI’]ﬂ ‘r’l

TOS (min) | CgHg C2H4/C2H6
30 0.27 2.07 2.38 95.27
60 36.45 2.90 1.68 58.97
90 55.27 2.80 0.82 41.12




TOS (min) CeH; C,Hy/C,H; CO, Cco
120 55.28 3.21 0.78 40.73
150 55.73 3.59 0.70 39.98
180 58.35 0.62 37.99
210 0.60 33.73
240 EeH0T (g I - 0.56 32.44
270 ‘ 33.24
00 o1 58 1 \\ 0.51 33.22
3 ‘ [ £ \\ “\ 3.2
TABLE D7 Data of Big
Product selectivity (%)
TOS (min) CO; CO
5 "‘T_,—_}Ew 8 80.81
@.77 76.51
90 f 25728 2.68 3.46 36.58
ﬂzu E ’JJ;LEI ﬂ jzw E“ ’] fJﬁ 39.36

U ¢ ' -
AR TAINSUNF N1 8>
a8 2 3.43 0.56 3177
210 66.35 4.15 0.44 29.07
240 69.62 4.33 0.40 25.65
270 69.14 442 0.38 26.06
300 67.08 5.73 0.39 26.80
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TABLE D8 Data of Figure 5.22

Methane Conversion (%)

TOS (min) 30 60 90 120 | 150 180 | 210 | 240 | 270 | 300
2000 b 9.15 | 10.98 8.65 | 8.56 | 8.37 | 8.25
4000 h™! 6.28 451 | 469 | 4.71 | 4.62
6000 h™! 3.50 298 | 2.85 | 2.52 | 2.51

TABLE D9 Data of Figuire

Product selectivity (%)

TOS (min) CO
30 29.95

60 23.25

90 19.58
74 41 o 19 0.30 20.10

ﬂO‘L! ’WI )N BRT| s
69.59 4 741 . 0.00 2.22.99

™y ™

qma [boas |4 181" Vhoid | | 2dos
64.09 10.60 0.00 25.31

270 61.06 13.18 0.00 25.76
300 60.89 15.73 0.00 24.80




TABLE D10 Data of Figure 5.25

Product selectivity (%)

|
s

TABLE D11 Data of E

e 5.26

TOS (min) | CeHy | GHJ/CHs | CO, Co
30 75.24 0.50 21.77
60 0.19 18.63
90 0.17 16.58
120 20.16
150 19.93
180 23.15
210 25.52
240 25.51
270 24.53
300 25.84
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TOS (min) 3

o cormfiigH) NN I NE”
0| 60 [ 90° | 120 | 450

HZSM-

8%Mo/HZSM-5 | 9.15

8%Mo/HY 5.01

10.98

6.67

11.39

5.67

12.43

4.96

319

9.61

3.12

1 é(i ’_]2 2|40

270

300

8.65 | 8.56

4.39 | 3.30

8.37

2.85

8.25

2.18




TABLE D12 Data of Figure 5.27

Product selectivity (%)

TOS (min) | CeHs | GHJCHs | CO, co
30 0.00 0.03 14.16 85.80
'@ 301 | -96.90

4 276 97.12

o 219 97.64

RS | 7

CO

________ 90.07

95.88

Y 94.13

P PRENFNYTRT| o5
150 285 ¢ 0.86 357 @s94.72
A RGN T3 1 W) A VIEY T 6
210 3.23 1.05 1.53 94.18
240 3.05 1.25 1.53 94.17
270 3.31 1.23 1.80 93.66
300 2.73 1.31 1.64 94.32
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