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A P P E N D I X
E x p e r im e n t  D a ta
T a b le  A1 The effect of operating parameter on reactant conversions (under condi
tions: a HCs/ 0 2  feed molar ratio of 2/1 and electrode gap distance of 10 mm)

Conditions Reactant conversion (%)
Voltage3 Frequencyb

Feed
flow
ratec

Steamd Ni
loading CH4 C2 H6 C3 H8 C 0 2 0 2

6 . 6 5.49 7.45 11.46 2.50 1 0 . 1 1

9 11.80 16.23 22.93 4.99 18.08
1 2 500 1 0 0 - - 15.71 21.54 29.98 9.40 23.50
15 17.22 25.48 35.68 7.95 24.38
18 15.82 28.29 37.67 7.74 26.00
2 1 15.71 29.36 41.25 7.37 26.56

300 2 1 . 6 6 45.35 58.88 1.82 41.61
15 400 1 0 0 - - 15.82 29.68 41.51 3 70 24.32

500 17.22 25.48 35.68 7.95 24.38
600 14.99 19.69 27.70 10.24 21.75

50 26.20 49.92 61.61 0.37 47.90
75 2 2 . 2 1 48.18 63.18 0.55 46.34

15 300 1 0 0 - - 2 1 . 6 6 45.35 58.88 1.82 41.61
125 20.33 41.08 51.99 0 . 2 0 37.69
150 18.29 35.57 46.57 1.06 30.48

- 2 2 . 2 1 48.18 63.18 0.55 46.34
5 24.71 48.55 61.40 0 . 2 2 44.39

15 300 75 1 0 - 25.46 49.11 61.93 2 . 1 0 44.72
15 27.38. 50.50 62.23 1.80 45.02
2 0 23.68 44.41 57.59 2.28 42.14

AI2 O3 -35.46 51.74 60.62 1 2 . 2 1 47.86
15 300 75 15 5 wt% 37.62 54.57 61.54 6.82 60.95

7 wt% 38.20 57.59 66.36 4.57 62.14
1 0  wt% 45.16 70.83 76.31 23.14 87.72

Note: a = unit in kv 
b = unit in Hz 
c = unit in cm3/min
d = unit in mol%
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Table A2 The effect of operating parameter on product yields (under conditions:
a HCs/C>2 feed molar ratio of 2/1 and electrode gap distance of 10 mm)

Conditions Product yields (mol%)
Voltage3 Frequency11

Feed
flow
ratec

Steamd Ni
loading h 2 CO C2 H4 C3 H6 C4 H 10 c o 2

6 . 6 19.73 4.22 0.25 0 . 0 0 0 . 6 8 -
9. 35.21 13.94* 0 . 8 6 0.09 2.19 -

1 2 500 1 0 0 - - 43.53 21.49 1.52 0 . 2 1 3 80 -
15 50.32 24.07 2.73 0.35 3.76 -
18 51.59 25.49 4.14 0.43 2.99 -

2 1 53.29 27.81 5.00 0.47 2.57 -
300 71.13 44.29 6.06 0.61 4.59 -

15 400 1 0 0 - - 53.47 24.63 4.09 0.44 2.93 -
500 50.32 24.07 2.73 0.35 3.76 -
600 41.25 19.55 1.30 0.17 3.57 -

50 75.44 52.28 5.59 0.39 4.20 -
75 74.85 47.50 6.62 0.60 4.25 -

15 300 1 0 0 - - 71.13 44.29 6.06 0.61 4.59 -
125 65.46 38.76 4.90 0.46 3.90 -
150 60.02 32.42 4.29 0.44 3.74 -

- 74.85 47.50 6.62 0.60 4.25 -
5 75.94 47.37 6.17 0.53 4.76 -

15 300 75 1 0 - 76.68 49.17 5.97 0.50 5.11 -
15 77.82 51.97 5.36 0.44 5.32 -

2 0 71.85 43.74 5.72 0.51 4.84 -
A12 0 3 84.55 56.80 3.64 0.40 7.64 -

15 300 75 15 5 wt% 88.77 62.47 2.26 0.32 2.80
7 wt% 92.95 64.50 3.04 0.36 3.25 -

1 0  wt% 112.53 70.22 0.35 0 . 1 2 0.03- 9.05
Note: a = unit in kv 

b = unit in Hz 
c = unit in cm3/min
d = unit in mol%
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Table A3 The effect of operating parameter on product selectivities (under condi
tions: a HCs/C>2 feed molar ratio of 2/1 and electrode gap distance of 10 mm)

Conditions Product selectivities (%)
Feed Ni

loadingVoltage3 Frequency6 flow
ratec

Steamd h 2 C2 H4 CO C3 H6 C4 H 10 C0 2

6 . 6 - 80.87 0.94 15.69 0 . 0 2 2.52 -
9 68.92 1.77 24.84 0.18 4.29 -

1 2 500 1 0 0 - - 64.65 2 . 1 2 28.01 0.27 4.95 -
15 64.12 3.28 27.84 0.40 4.35 -
J 8 62.98 4.78 28.43 0.48 3.34 -

20.5 61.62 5.50 29.64 0.50 2.74 -
300 56.48 4.78 34.67 0.48 3.60 -

15 400 1 0 0 - - 62.78 4.80 28.58 0.50 3.34 -
500 64.12 3.28 27.84 0.40 4.35 -
600 6 6 . 0 2 1.97 26.87 0.23 4.90 -

50 54.73 4.13 37.82 0.28 3.04 -
75 56.00 5.00 35.39 0.44 3.16 -

15 300 1 0 0 - - 56.48 4.78 34.67 0.48 3.60 -
125 57.69 4.38 34.10 0.41 3.43 -
150 59.72 4.23 31.94 0.43 3.68 -

- 56.00 5.00 35.39 0.44 3.16 -
5 56.36 4.62 35.10 0.39 3.53 -

15 300 75 1 0 - 56.15 4.35 35.46 0.36 3.68 -
15 55.52 3.82 36.60 0.31 3.75 -

2 0 57.15 4.51 34.17 0.39 3.78 -
AI2 O3 57.20 2.28 35.49 0.25 4.77 -

15 300 75 15 5 wt% 57.74 1.41 38.91 0 . 2 0 1.74 -
7 wt% 57.33 1.82 38.69 0 . 2 2 1.95 -

1 0  wt% 58.51 0.18 36.51 0.06 0 . 0 2 4.70

N o te : a = unit in kV
๖ = unit in FIz
c = unit in cm3/min
d = unit in mol%
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Table A4 The effect of operating parameter on ratios and power consumption under
conditions: a HCs/C>2 feed molar ratio of 2/1 and electrode gap distance of 10 mm)

C o n d i t io n s R a tio P o w e r
C o n s u m p t io n

V o l ta g e 3 F r e q u e n c y 15
F e e d
flo w
ra te 0

S te a m d N i
C a t a l y s t s h 2/ c o H 2/ C 2H 4- A e B f

6 . 6 5.15 8 6 .1 8 2 8 .9 1 9 .4 2
9 2 .7 7 3 8 .8 6 1 9 .4 6 1 1 .74
1 2 5 0 0 1 0 0 - - 2.31 3 0 .4 4 1 6 .9 7 1 2 .75
15 - 2 .3 0 1 9 .54 1 4 .3 9 1 1 .1 8
18 2 . 2 2 1 3 .17 1 6 .3 6 1 3 .0 4

2 0 .5 - 2 .0 8 1 1 . 2 0 1 7 .6 7 1 4 .05
3 0 0 1.63 11.81 - 1 2 .6 5 1 0 .3 0

'  15 4 0 0 1 0 0 - - 2 .2 4 1 3 .07 1 4 .2 7 1 0 .5 2
5 0 0 2 .3 0 1 9 .54 1 4 .5 4 11.61
6 0 0 2 .4 6 3 3 .4 8 1 7 .6 7 1 2 .82

50 1.45 1 3 .26 1 3 .1 4 1 0 .9 2
75 - - 1.58 1 1 . 2 1 1 2 .63 1 0 .0 7

15 3 0 0 1 0 0 1.63 11.81 1 2 .6 5 1 0 .3 0
125 1.69 1 3 .18 13 .91 1 0 .74
150 1.87 14.11 1 5 .5 5 1 1 .5 6

- 1.58 1 1 . 2 1 1 2 .63 1 0 .0 7
5 1.61 1 2 . 2 0 1 2 .3 5 1 0 .5 2

15 3 0 0 75 1 0 - 1.58 12.91 1 2 .0 5 1 0 .38
15 1.52 1 4 .52 1 1 .5 0 1 0 .03
2 Q 1.67 1 2 .67 1 3 .75 1 1 .6 7

A I2O 3 1.61 2 5 .1 3 1 0 .5 4 9 .4 5
15 3 0 0 75 15 5 w t% 1.48 4 0 .9 9 10 73 9 .2 3

7 w t% 1.48 3 1 .4 9 1 0 .3 2 8 .5 9
1 0  w t% 1.60 3 1 7 .3 1 8 .9 8 6 .1 6

Note: a = unit in kv 
b = unit in Hz 
c = unit in cm3/min 
d = unit in mol%
e = unit in eV per mlc reactant converted 
f  = unit in eV per mlc hydrogen produced
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