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APPENDICES

Appendix A Ethylene Epoxidation over Alumina- and Silica-Supported Silver

Catalysts in Low-Temperature AC Dielectric Barrier Discharge

Table AL Effect of plasma volume-to-catalyst weight ratio on C2H4 and (2
conversions, and power consumption

Plasma volume-to-
catalyst weight ratio
(cmdy)

Sole plasma
0.81
104
155
251
3.78

Table A2 Effect of plasma volume-to-catalyst weight ratio on

Conversion (%)

CHd4

2119
15.16
18.00
1271
18.18
2290

02

9151
33.72
94.92
59.74
97.63
82.06

selectivities for EO and other products

Plasma volume-to-
catalyst weight
ratio (cmdg)

Sole plasma
0.8
104
155
251
3.78

* Selectivity based on C2H4 conversion

EO(%i)eId

2.20
170
2.02
2.63
1.86
172

Power consumption ( x 108
per molecule of CH4  per molecule of EO
converted produced
142 14.06
192 17.10
163 1448
2.57 1241
163 1588
140 18.67
EO yield and
Selectivity (%)
EO h2 cO C2H2
1008 7928 6098  52.46
1124 291 1784 3523
1125 5830 2993 4736
2073 8223 6170 7701
1029 5700 3291 4546
750 4178 3676 3279



5l

Table A3 Effect of Ag loading on the aizos support on czra and o2 conversions,
and power consumption

. Conversion (%) Power consumption (10
Ag loading (wt.%) o 07 P mg(l)%cvuelreteodf C2|-I4p pe(r mg)rlggﬂig é)f EO
Sole plasma 2179 9151 142 14.06
0 25.49 97.68 1.03 17.33
5 121 59.74 257 1241
10 9.28 57.69 350 14.07
15 10.07 46.69 2.96 15.62
20 9.96 58.03 3.25 15.54

Table A4 Effect of Ag loading on the Al203 support on EO yield and selectivities
for EO and other products

Ag loading (wt9%)  EO [yield Selectivity (%)
%) B0 h  CO  CM
Sole plasma 2.20 1008 7928 6098 5246
0 1.52 5.97 91.34 29.89 21.45
5 2.63 20.73 82.23 61.70 7701
10 231 24.9 82.30 72.30 70.66
15 191 18.96 83.68 54.69 7552

-2 208 2090 7264 4083 6783
* Selectivity based on C2H4 conversion
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Table A5 Effect of Ag loading on the SiC-2 support on C2H. and Oz conversions,
and power consumption

. Conversion (%) Power consumption ( x 10
Ag loading (wt.%) Cota 07 P mg(l)%cvtélrete%f Cz-l4p pe(r mé)rlggﬂig é)fEO
Sole plasma 21.79 9151 142 14.06
0 15.62 94.27 2.30 20.64
5 23.13 98.49 131 18.64
10 18.35 95.19 1.58 1411
15 17.00 62.94 191 2357
20 7.00 04.36 4,66 15.26
25 10.25 42.79 2.16 18.59
30 12.08 37.89 1.79 11.96

Table As Effect of Ag loading on the SiCx support on EO yield and selectivities for
EQ and other products

Ag loading wt%)  EO 0yield Selectivity (%)

%) B0 h2 O Cib

Sole plasma 2.20 1008 7928 6098 5246

0 1.74 112 7352 69.66  62.28

5 1.62 1.00 48,01 1996 3839

10 2.06 1023 3293 2467 4.30

15 133 8.04 4035 1965 2864

20 210 3056 6154 2962 4949

25 175 17.11 1664 1772 4880

-0 81 1500 1552 1200 7753
* Selectivity based on C2H4 conversion
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Table A7 Comparisons of the ethylene epoxidation performances in terms of czwa
and Oz conversions, and power consumption under the sole DBD system, the DBD
system with the unloaded supports and the DBD system with both supported Ag
catalysts

DBD sster Conversion (%) Power consumption (  x 10
cHe oo Bk e
Sole DBD 2179 9151 142 14.06
With ar203 support 2542 9768 103 1733
With Si02support 1562 9422 2.30 20.64
With 10 wt.% Ag/AlZ 3support ~ 9.28 57.69 350 1407
With 20 wt.% Ag/SiOl support 7.00 64.36 4.66 15.26

Table A= Comparisons of the ethylene epoxidation performances in terms of EO
yield and selectivities for EO and other products under the sole DBD system, the
DBD system with the unloaded supports and the DBD system with both supported
Ag catalysts

DBD system EO yield Selectivity (%)
() EO h2 CO CH2
Sole DBD 220 1008 79.28 6098 52.46
With AL 3support 152 597 9134 2989 2145
With Si02support L 1112 7352 6960 6228

With 10 Wt% Ag/Al) 3support 231 2493 8230 7230 70.66

With 20 wt.% Ag/Si02support 214 3056 6156 29.69 49.49
* Selectivity based on C2H4conversion
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Appendix B Ethylene Epoxidation in Cylindrical Dielectric Barrier Discharge:

Effects of Separate Ethylene/Oxygen Feed

Table BL Effect of C2Hs feed position on CzHs and ( 2 conversions, and power

Conversion (%)

consumption
CHafeed position

CH4

Mixed feed 10.62

0 10.17

0.25 2.89

0.50 6.82

0.75 411

1 2.1

02

62.62
62.93
60.15
36.63
28.83
26.05

Power consumption ( x L)
per molecule of CH4  per molecule of EO
converted produced

153 6.26
150 6.82
6.32 8.04
2.37 1240
3.34
1.50

Table B2 Effect of C2Hs feed position on EQ yield, current, and selectivities for EO

and other products

0

CaHafeed position ~ EO yield
(%

Mixed feed 2.60

0 2.32

0.25 2.08

0.50 1.30
0.75 0

1 0
** Selectivity based on total mole of product

Current
(mA)

0.2
0.75
0.76
0.77
0.76
0.74

EO
8.94
12.65
15.06
17.02

Selectivity (%)

h2
23.96
22.84
20.64
20.19
0
0

CO CH2
2483 3796
2697 3416
3145 2194
3005 2374
1054 2527
83.68 1.33
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Table B3 Effect of C.H. feed position on concentration of outlet gas

CHafeed Concentration of outlet gas (mol%)

position CH4 02 EO h2 CO CH2
Mixed feed 1475 160 047 15 130 1%
0 1618 168 042 075 089 113

0.25 1739 173 037 051 078 0.72
0.50 1668 262 023 028 053 032
0.75 1745 315 o0 0 041 015

1 1765 325 0 o 034 004

Table B4 Effect of ozscora Feed Molar Ratio on czna and 02 conversions, and
power consumption

02CH4Feed Molar ~ Conversion (%) Power consumption ( x 108
Ratio CHa 0z PEr mg(l)encv%lreteodf CHa  per mporlgéb”c% dof EO
15 329 58.86 4.8 9.20
1/4 2.89 60.15 6.32 8.04
1/3.33 323 78.50 411 7.60
12.25 2.58 42.82 5.68 9.34
112 3.16 60.45 5.49 10.96
1/0.67 8.92 2891 167 9.86



156

Table B5 Effect of Q/C.H: Feed Molar Ratio on EO yield and selectivities for EO
and other products

0 :{C2H4Fe-ed Molar kg yield Selectivity (%)
Ratio (%) 0 h2 CO  CHe
15 1 16.11 17.95 29.70 33.68
1/4 2.08 1506  20.64 31.45 21,94
1/3.33 1.92 11.92 18.32 29.42 36.65
1/2.25 1.57 12.39 18.72 33.37 31.33
12 1.55 1.8 1731 32.68 35.01
1/0.67 151 1.86 2248 3842 2416

** Selectivity based on total mole of product

Table B6 Effect 0f o2/cona Feed Molar Ratio on concentration of outlet gas

04CHaFeed Concentration of outlet gas (mol%)

MolarRato — cals 0o EO H2 CO CHe
15 1475 004 047 125 130 198
1/4 1618 168 042 075 089 113

1/3.33 1739 173 037 051 078 072
112.25 1668 262 023 025 05 032

12 1745 315 0 o 04 015
1/0.67 1765 325 0 o 034 004
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Table B7 Effect of applied voltage on C:H: and O conversions, and power
consumption

Conversion (% i
Applied voltage (kV) CHa " per molzz\lljvleerocs részllj-lnzlptlOr;)e(r moﬁeigllt?ofEO
v converted produced
12 512 99.28 2.36 5.60
13 4.60 99.83 312 5.03
14 3.34 99.47 3.64 5.36
15 2.89 60.14 6.32 8.04
17 481 55.96 3.15 6.68

Table B: Effect of applied voltage on EO yield, current, and selectivities for EO
and other products

i ' Selectivity (%
Applied voltage (kV) EO(%)eld C(%?)nt - - y C(O) -
12 4,06 0.720 2252 28.37 1345 32.87
13 7.98 0.743 30.57 17.11 12.48 36.09
14 4.56 0.751 22.04 21.88 14.39 32.59
15 2.08 0.764 15.06 20.64 31.45 21.94
17 2.30 0.770 15.96 16.13 29.23 35.35

** Selectivity based on total mole of product



Table B9 Effect of applied voltage on concentration of outlet gas

Applied voltage

(kv)
12
3
1
15
7

CHa
21.89

18.93
22.52
17.39
1922

Concentration of outlet gas (mol%)

02
0.03

0.0L
0.03
173
1.99

EO
94
158
1.06
0.37
0.46

h2
118
0.89
135
0.51
0.47

CO CHz
056 137
065 187
069 157
078 012
085 103

158

Table BIO Effect of input frequency on CaHs and 02 conversions, and power

consumption

Input frequency (Hz)

450
500
550
600

Conversion (%)
CHa

2.28
4.60
3.68
291

45.25
99.83
14.57
29.34

Power consumption ( x 101
per molecule of CH4  per molecule of EO
converted produced
5.63 1.713
312 5.03
349 5.21
1% 13.24

Table BIl Effect of input frequency on EO yield, current, and selectivities for EO
and other products

Input frequency (Hz) Eo(%i)eld

450
500
550
600

1.66
1.98
147
0.79

Current
(mA)

0.758
0.743
0.7128
0.687

** Selectivity based on total mole of product

EO
19.38
30.57
33.85
1354

Selectivity (%)

h2 CO
451 4782
1711 1248
13.35 542
1653 4263

CH2
5.09
36.09
42.53
23.64



Table B12 Effect of input frequency on concentration of outlet gas

Input frequency

(H2)
450
500
50
600

CHa
22.28
18.93
21.80
2352

Concentration of outlet gas (tnol%)

02
2.69
0.01
118
3.16

EO
0.38
158
169
0.19

h2
0.48

0.89
0.67
0.23

CO
0.93
0.65
0.27
0.60

159

CH2
0.10
187
2.12
0.33

Table B13 Effect of total feed flow rate on C2Ha and 02 conversions, and power

consumption

Total feed flow rate
(cmVmin)

60
5

100
125

Conversion (%)
CHa

5.59
3.68
8.05
312

02
4148
14.51
45.62
17.35

Power consumption (
per molecule of CHa

converted

2.2
3.49
103
2.17

« 108

per molecule of EO

produced
8.69

521
1.13
12.29

Table B14 Effect of total feed flow rate on EO yield, current, and selectivities for

EQ and other products

Total feed flow rate
(cnrVmin)
60
7
100
125

142

147

116

0.55

EO(%i)eId

Current

(mA)
0.702
0.756
0.718
0.705

** Selectivity based on total mole of product

EO
17.67
33.85
21.82
13.68

Selectivity (%)

h2
25.92

1335
0.00
0.00

CO CH2
3413 2023
542 42.53
215  HR
2558 5765
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Tahic B15 Effect of total feed flow rate on concentration of outlet gas

Total feed flow Concentration of outlet gas (mol%)

rate(CmVmin) - CHa 02 EO  h2 CO CH2
60 2484 130 037 05 072 043
5 2180 118 169 067 027 212

100 2216 174 028 o000 054 045
125 2300 291 013 o000 024 055

Table B16 Comparisons of the cylindrical DBD system performance using the
separate CoHs/O2 feed and the mixed C2H4/O2 feed in terms of CaHs and 02
conversions, and power consumption

DBD st Conversion (%) Power consumption ( x 101
er molecule of CH4  per molecule of EO
CHa 0z P Mo hvered d produced
Separate feed 3.68 1457 349 521
Mixed feed 10.62 62.93 150 6.30

Table BL7 Comparisons of the cylindrical DBD system performance using the
separate carasoz feed and the mixed carasoz feed in terms of EO yield and
selectivities for EO and other products

DBD system EQ yield Selectivity (%)
) E0O h2 CO CH
Separate feed 747 3385 1335 542 4252
Mixed feed 2.60 890 2400 2480 38.00

** Selectivity based on total mole of product
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Appendix ¢  Ethylene Epoxidation in a Low-Temperature Corona Discharge
System: Effect of Separate Ethylene/Oxygen Feed

Table CI Effect of cara feed position on car4 and 02 conversions, EO yield, and
power consumption

CiHafeed  Conversion (%)
position

EO vield Power consumption ( x 108
(%) per molecule of per molecule of EO

LU CHaconverted produced
Mixed feed 1419 39.57 0.63 1.82 40.94
01 421 29.62 0.46 2.18 25.20
02 235 2598 068 4.88 16.84
0.3 450  26.05 0.64 261 18.22
04 621 3185 0.46 1.87 2547
0.5 659  27.95 048 1.76 23.94
0.7 390 2654 0.40 3.05 29.45

Table C2 Effect of cara feed position on selectivities for EO and other products

CHafeed position Selectivity (%)

EO h2 CO CH2 CHs CHa

Mixed feed 2.95 0 48.15 1051 2.16 35.84

0.1 2.04 30.26 44.46 15.10 1.79 6.35

0.2 3.83 28.85 42.85 1547 2.29 6.71

0.3 3.02 28.58 4357 16.80 2.09 5.94

04 2.11 2151 46.36 15.75 1.97 6.30

05 2.38 28.62 43.48 16.79 2.05 6.68

0.7 179 29.35 44.96 15.99 1.87 6.04

** Selectivity based on total mole of product
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Table c3 Effect of owcoH: feed molar ratio on ¢+ and oz conversions, EO yield,
and power consumption

odch4  Conversion (%) _ Power consumption ( x 101
feed molar E00y|eld er molecule of er molecule of EO

ratio C2H4 02 (%) F()32|-I4converted g produced
0.25:1 338 39.04 0.40 3.10 26.31
0.33:1 125 20.01 0.5! 7.90 19.24
0.5:1 235 25.98 0.68 4.88 16.84
0.75:1 418 3391 057 2.35 17.39
11 360  30.69 0.06 3.02 187.15

Table c4 Effect of oocona feed molar ratio on selectivities for EQ and other
products

0 2C2H4 feed molar Selectivity (%)
ratio EO h? co CH2  CH8  chd
0.25:1 260 27.00 4885 1343 195 616
0.33:1 432 2875 3889 1868 296 640
05:1 383 2885 4285 1547 229 671
0.75:1 225 1809 4785 2073 253 855
11 026 2370 6572 415 047 569

** Selectivity based on total mole of product
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Table C5 Effect of applied voltage on czna and o2 conversions, EQ yield, and
powWer consumption

Conversion
Applied voltage %) EO yield Power consumption ( x 101
(kV) CHE 4, (%) per molecule of per molecule of EO

C2H4converted produced

15 235 2598  0.68 4.88 16.84

16 243 36.92 112 434 9.42

17 224 39.82 1.34 4,34 1.26

18 225 4433 1.76 474 6.07

19 200 4782 0.90 5.10 1127

Table Cs Effect of applied voltage on current and selectivities for EO and other
products

Applied voltage  Cyrrent Selectivity (%)
(k) (mA) EO h2 €O CH2 CH8 chd
15 0.718 383 2885 4285 1547 229 671
16 0.718 608 2617 4879 1104 128 663
17 0.720 682 2431 5150 1071 128 537
18 0.724 842 2663 4585 1099 138 677
19 0729 461 3328 3547 1678 262 724

** Selectivity based on total mole of product
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Table C7 Effect of input frequency on C:H. and Oz conversions, EO yield, and
power consumption

Input frequency ~ Conversion (%) EQ Power consumption ( x 109
B gy lmel prmoafeo
400 395  60.26 0.83 2.62 12.49
500 225 4433 1.76 4.74 6.07
600 203 3255 1.19 4.69 7.98
700 177 2256 1.06 5.00 8.37

Table Cs Effect of input frequency on current and selectivities for EO and other
products

Input frequency  Cyrrent Selectivity (%)
(Hz) (mA) EO H2 CO CH2 CHS ch4
400 0.768 3.03 21.11 43.11 1470 2.26 9.80
500 0.724 8.42 2063 45.85 10.99 1.33 6.77
600 0.711 7.29 2325 5335 9.36 1.04 5.70
700 0.679 6.65 21.31 39.94 18.19 1.80 6.11

** Selectivity based on total mole of product

Table C9 Effect of total feed flow rate on CzHs and Oz conversions and power
consumption

Total feed flow  pegigor.,  COMVErsion (%) Power consumption ( x 108
rate (cm3Imin time per molecule of per molecule of EO
( ) Y G4 02 C2H4converted produced
100 0.077 225 4433 4.74 6.07
125 0.062 141 34.04 1.03 18,53

150 0.051 1.70 31.78 5.56 30.74
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Table CIO Effect of total feed flow rate on EO yield and selectivities for EO and
other products

Total feed flow  EQ yield Selectivity (%)

rate (cmdmin) —(gp) EO Ho  CO  CH2 CHE chd
100 176 842 2663 4585 1099 1B 677
125 054 320 3118 4702 1030 113 77
150 031 200 2891 4789 1178 225 147

** Selectivity based on total mole of product

Table CII Effect of electrode gap distance on czra and oz conversions and power
consumption

Electrode 080 pogidence  CCTVErsion (6) Power consumption ( x 1019
distance cm)  time ()  coys 07 %eerTgé%%télreteodf per mporlg(cjﬂlcee é)f EO
0.8 0.062 183 42.30 4.92 6.88
0.9 0.069 1.85 48.20 4.85 6.44
1.0 0.077 2.25 44.33 4.14 6.07
11 0.085 191 41.19 518 10.03
12 0.092 4.34 54.34 2.14 13.12

Table C12 Effect of electrode gap distance on EO yield, current, and selectivities
for EO and other products

Electrode gap ~ EQ yjelg ~ Current Selectivity »* (06)

distance (cm) —(gp) (mA) EO h2 CO CH2 = ché
0.8 131 0.728 919 3016 3723 1326 303 7.3
0.9 1.39 0.726 841 2757 4788 738 126 750
10 1.76 0.724 842 2663 4585 1099 13 6.77
11 0.99 0.723 490 2809 5663 140 108 7.90
12 0.71 0.721 336 2697 5434 818 090 6.26

** Selectivity based on total mole of product
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Table C13 Comparisons of the corona discharge performance using the separate and
the mixed coraso2 feed in terms of coma and o2 conversions, and power
consumption

Conversion (%) Power consumption ( x 1019
DBD system lcule of C2 lecule of EO
CoHa 02 per molecule of C2H4  per molecule o
converted produced
Mixed feed 14.19 39.54 182 40.94
Separate feed 2.25 44,33 474 6.07

Table Cl4 Comparisons of the corona discharge performance using the separate and
the mixed carasoz feed in terms of EO yield and selectivities for EO and other
products

Selectivity  [%)
CO CH2 chd4 C3H8
Mixed feed 0.63 295 4815 1051 3584 216

Separate feed 1.76 842 4585 1099  6.77 1.33
** Selectivity based on total mole of product

DBD system EO yield (%)
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Appendix D Ethylene Epoxidation in an AC Dielectric Barrier Discharge Jet
System

Table D1 Effect of total feed flow rate on C2H4 and 02 conversions and power

consumption

Total feed flow  pecidence Conversion (%) Power consumption ( x 1021)
rate (cm3Imin)  time ( x 100 per molecule of  per molecule of EO

( ) (100 et o C2H4converted produced

1,625 2.29 4104 7514 3.7 11.36

1,896 1.96 3330 70.15 4.52 16.08

2,167 1.72 35.00  56.69 4.75 15.07

2,438 1.53 3756 5533 4.55 16.73

2,108 1.37 38.09 4883 543 20.97

3,250 1.14 38.91 48.14 5.94 25.73

Table D2 Effect of total feed flow rate on EO yield and selectivities for EO and
other products

Total feed flow  EQ yield Selectivity (%)

rate (cm3min) - (gp) EO  h2 CO  chd CHb
1,625 13.63 3322 3481 387 0.52 0.02
1,896 11.10 3332 2929 374 247 0.08
2,167 11.03 3150 2733 482 2.79 0.14
2,438 10.21 2119 2299 364 020 0.9
2,708 9.86 2590 1821 5.3 2.06 0.10
3,250 8.98 2308 1393 1066  0.26 0.11

* Selectivity based on C2H4 conversion



Table D3 Effect of total feed flow rate on current and coke and water formations

Total feed flow
rate (cm3min)

1,625
1,89
2,167
2,438
2,108
3,250

Current
(mA)
0.523
0.532
0.521
0.521
0.520
0.511

Formation (%)

Coke
2557
20.10
21.37
25.87
25.45
25.63

Water
12.66
10.75
12.38
1851
19.66
24.24
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Table D4 Effect of oz/cara feed molar ratio on cara and o2 conversions, EO ield,
and power consumption

ACH4
feed molar
ratio
0.20:11
0.25:1
0.30:1
0.40:1
0.50:1

Conversion (%)

CHa

29.39
41.04
4730
42.18
44.23

02

67.32
15.14
13.54
81.42
87.66

1.62

E(%O%i)eld

1363

.85
5.39
6.77

Power consumption (

per molecule of
CHaconverted

8.80
6.07
6.51
5.35
4.36

per molecule of EO
produced

« 102)

33.96
18.29
39.24
41.85
28.45

Table D5 Effect of oxcora feed molar ratio on selectivities for EO and other

products

02CHafeed molar

ratio

0.20:1
0.25:1
0.30:1
0.40:1
0.50:1

EO
2591
33.22
16.60
12.79
1532

h2
44.22

3481
21.09
29.59
51.90

* Selectivity based on C2H4conversion

Selectivity (%)
60)

2.08
387
5.32
9.53
34.13

ch4
0.96
0.52
0.28
0.09
0.00

CHe
0.05
0.02
0.02
0.03
0.02
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Table D6 Effect of oxcora feed molar ratio on current and coke and water
formations

02CHafeed molar — Current Formation (%)
ratio (mA) Coke  Water
0.20:1 0.520 20.86 8.18
0.25:1 0.523 25.57 12.66
0.30:1 0.530 36.79 26.35
0.40:1 0511 3271 24.20
0.50:1 0518 22.35 14.49

Table D7 Effect of applied voltage on c2ia and Oz conversions, EO yield, and

power consumption
Applied ~ Comversion (%) - .\, Power consumption (  x 1o21)
voltage (kV 9 er molecule of er molecule of EO

W) o2 L %z—mconverted d produced

I 4104 7514 13.63 6.18 18,61

8 4599 7393 1 513 1331
4483 7541 1841 515 12.55

10 4398  76.04 14.87 6.37 18.85

11 4776 8048 1191 593 23.76

13 4656 8252 11.52 6.50 26.26

I} 453 8513 1.94 1.22 40.51



Table D8 Effect of applied voltage on selectivities for EO and other products

Applied voltage

(kv)
!
8
9
10
11
13
15

EO
33.22
3851
41.06
3381
24.95
24.74
17.83

Selectivity (%)

h2
34.81
34.85
39.09
44.72
44.10
48.14
59.08

* Selectivity based on C2Haconversion

CO
3.87
4.67
548
6.67
1.03
1.95
9.04

ch4
0.52
0.51
0.47
0.52
0.50
0.51
0.42

CHe
0.02
0.01
0.02
0.02
0.1
0.03
0.02
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Table D9 Effect of applied voltage on power, current, and coke and water

formations

Applied voltage

(kv)
1
8
9
10
11
13
15

Power

()
0.074

0.082
0.081
0.091
0.101

0.111

0.117

Current

(mA)
0523
0.643
0,676
0.750
0.825
0.978
1.100

Formation (%)

Coke
25.57
25.88
23.73
25.94
32.23
31.09
32.36

Water
12.66
1176
8.45
8.97
14.29
1213
9.89
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Table DIO Effect of input frequency on cara and Oz conversions, EO yield, and

Conversion (%)

pOWer consumption
Input
frequency

(Hz) CHa
300 4201
400 420!
500 44,83
600 4158
700 4385
800 42.36
900 46.06

02

93.12
78.92
1541
62.86
66.90
64.30
96.76

b

19.20
17.23
1841
1244
11.29
9.54
1.64

EO( (}//ield

Power consumption ( x 102)
per molecule of

C2H4converted

0.817
2.544
5153
17.093
26.892
30.695
36.978

per molecule of EO
produced

1.788

6.204
12,550
57.138
104.446
136.320
222.783

Table DIl Effect of input frequency on selectivities for EO and other products

Input frequency

(H2)
300
400
500
600
700
800
900

EO
4571
41.00
41.06
29.92
25.75
22.52
16.60

h2
8.75

16.89
39.09
47.04
51.19
52.08
57.36

* Selectivity based on cz2ra conversion

Selectivity (%)

CO
1.66
2.55
548
6.40
10.29
1031
8.16

ch4
0.14

0.19
0.47
0.51
0.49
0.47
0.52

CHe
0.04
0.02
0.02
0.03
0.02
0.01
0.0L
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Table DI2 Effect of input frequency on power, current, and coke and water

formations

Input frequency
(Hz)
300
400
500
600
700
800
900

Power

()

0.012
0.034
0.081
0.263
0.304
0.383
0.593

Current

(mA)
0.447
0,566
0.676
0.798
0.938
L070
1170

Formation (%)
Coke Water
22.03 18.99
23.63 17.52
23.73 8.45
26.25 9.14
21.82 9.66
28.25 10.36
34.41 1151

Table D13 Effect of Spacing of inner pin electrode and cora feed point on cora

and Oz conversions, EQ yield, and power consumption

Spacing ~~ Conversion (%) -, il Power consumption ( x 102)
mm It er molecule of er molecule of EQ
(mm) CHa 02 Z CHacpnieried g produced
0 4201 9312 19.20 2.96 6.47
4995 9123 2157 3.33 6.03
6 2199 9349 7.30 10.47 3153

Table D14 Effect of spacing of inner pin electrode and cora feed point on

selectivities for EO and other products

Spacing
(mm) EO h2
0 4571 87
3 55.19 404
6 3320 277

* Selectivity based on czra conversion

co
1.66
0.66
0.43

Selectivity (%)

ch4a CHe
0.14 0.04
0.07 0.01
0.07 0.06
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Table D15 Effect of spacing of inner pin electrode and C.H. feed point on power,
current, and coke and water formations

Spacing Power  Current Formation (%)
(mm) () (MA) Coke Water
0 0.0424 0.447 22.03 18.99
3 0.0438 0441 201 20.28

6 0.0471 0.441 1456 14.03
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