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APPENDICES

Appendix A Effect of Operating Conditions on Ethylene Epoxidation
Performance

Table Al Effect of applied voltage on ethylene and nitrous oxide conversion, EO
selectivity, and EQ yield

. .
Applied— Conversion (%) Selectivity EQ Yield
Voltage

(k) CoHa n 20 (%) (%)

L >B8 4T3 45.53 631
i 1865 1393 47.66 8.89
19 1768 1337 48.81 8.64
21 2152 149 46.43 9.99

Table A2 Effect of applied voltage on by products selectivity and power
consumption

. Power
Angl selectivity (%) Consumption (. 10
pplied
Voltage Per Per
(kV) cha CH2 CHe CsHs h2  C02 CO Molecule of - molecle of
CoHa EO
converted  produced
5 189 1632 370 660 2377 - 219 150 142
17 198 1141 35 831 2407 - 204 107 1.09
19 208 1331 362 752 258 - 204 113 1.00

21 230 1279 387 750 2416 - 29 0.9 1.11



Table A3 Effect of input frequency on ethylene and nitrous oxide conversion, EQ
selectivity, and EO yield

Conversion (%) EO EO

Input Selectivity  Yield
Frequency (Hz) CHs  ndo ) o
450 2187 1851 4510 0.88
500 1768 13371 4887 8.64
550 1364 1249 4758 6.49
600 1300 691 46.17 6.00

Table A4 Effect of input frequency on by products selectivity

Input Selectivity (%)

Fre(quze)”cy cha CHe CHs CHe H» COo CO
5 23 1568 38 665 B85 - 2%
50 208 131 362 7R 2% - 203
50 15 642 320 830 214 - 180
60 18l 1489 375 8% W5 - 248

Table AS Effect of input frequency on power consumption and current

Input Power Consumption (X101
Frequency  per molecule of  per molecule of ~ Current (A)
(Hz) Ca2Haconverted EO produced

450 091 112 0.83
500 113 10 0.82
550 1.46 112 0.8

600 1.36 1.12 0.75



Table A6 Effect of total feed flow rate on ethylene and nitrous oxide conversion,
EO selectivity, and EO yield

Total Feed
Flow Rate
(cmdmin)

30
40
50
60

Conversion (%) EOQ EOQ
Selectivity  Yield
CoHa nd ) )
33.16 311 40.24 1113
194 20.72 433 8.288
17.68 1337 4887 - 6.685
1418 11.70 4455 701917

Table A7 Effect of total feed flow rate on by products selectivity and power
consumption

Total Feed
Flow Rate
(cm3dmin)

30
40
50
60

chd

3.29
172
2.08
0.00

CH2

1515
28.56
1331
1749

Power

Selectivity (%) Consumption
(108
per per
molecule  molecule
ofCH4  ofEQ
converted  produced

CH6 CHy Hz C02 CO

406 472 2158 - 4% 092 2.24
310 293 17758 - 181 103 0.93
362 152 258 - 208 1l 100

583 5% 2442 - 16 15 117

4



Appendix B Effect of Calcination Temperature on Ethylene Epoxidation
Performance

Table BL Effect of calcinations temperature on ethylene and nitrous oxide
conversion, EO selectivity, and EO yield

Calcination Conversion (%) EO EO
Temperature Selectivity  Yield
) CoHa N2 o o
450 1721 12.10 4455 167
500 1871 22.00 45.36 8.49
550 1768 1337 ' 4887 8.58
600 1818 19.70 4339 1.89

650 1849 12,68 42,97 1.95
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Appendix ¢ Effect of Different Oxygen Source Types on Ethylene Epoxidation
Performance

Table CI Effects of oxygen/ethylene feed molar ratio on ethylene and nitrous oxide
conversion, EO selectivity, and EQ yield

Conversion (%) ~ EO Selectivity ~ EO Yield

02:.C2H4 CoHe o ) )
0.10 1586  99.63 38.86 6.16
0.20 1487  96.77 13.38 1.9
0.50 18.18 6.64 0.82 0.15
1.00 1546 1762 0.67 0.10

Table C2 Effects of oxygen/ethyle'ne feed molar ratio on by product selectivities

, Selectivity (%)

ozl e CH CHe CHe  me  CO: 0O
0.10 2.24 1477 310 651 533 124 1%
0.20 220 1381 143 h.14 2434 132 2590
0.50 25 149 019 431 209 1140 485
1.00 252 el 027 3.79 22,98 9.12 42.98



1

Table C3 Effects of nitrous oxide/ethylene feed molar on ethylene and nitrous oxide
conversion, EQ selectivity, and EQ yield

Conversion (%)  EO Selectivity ~ EO VYield

N20:C2Ha CoHe o o o
0.10 1760 3197 451 8.01
0.17 1768 1337 4387 8.64
0.50 20.09 16.72 3HH0 113
1.00 21.78 1390 28.86 6.17

Table C4 Effects of nitrous oxide/ethylene feed molar ratio on by products

selectivity
| Selectivity (%)

VUL e C# CHe CHs  h2 COz 0O
0.10 1.88 16.84 3.26 h.82 24.99 - 1.70
0.17 2.08 1331 3.62 152 22.58 - 2.03
0.50 3.04 20.10 4.34 h14 24.32 - 155
1.00 439 19.66 4,35 390 2558 - 13.26

Table C5 Comparison of ethylene epoxidation performance

Sole Plasma System Catalytic System
OxVEen CoHa EO EO EO EO EO
sOﬁgce Conversion Selectivity ~ Yield  Conversion  Selectivity ~ Yield

(%) ) ) o) (%)
Oxygen 2079 3% 705 1586 3% 616
Nitrous Oxide 1837 4575 840 1768 4887 864



18

CURIIICULUM VITAE

Name; Miss. SatitaSotananan
DateofBirth: AugustlO, 1985
Nationality: Thal

University Education:
2004-2008 Bachelor Degree of Chemical Engineering, Faculty of
Engingering, Thammasat  University (TU), Pathumthani,
Thailand.
Working Experience:
Mar 2008 - May2011  Position:Trainee (Quality Control Position)
Company name:Nestle (Thai) Ltd.
Proceedings:

1 Sotananan, ., Suttikul, T.; and Chavadej, . (2014, April 22) Ethylene
Epoxidation in a Low-Temperature Parallel Plate Dielectric Barrier
Discharge Systemwith Two Dielectric Layersof Ag Catalyst: Effects of
Calcination Temperature and Operating Conditions Proceeding of The 5t
Research  Symposium on  Petroleum. Petrochemicals, and Advanced
Materials and The 20l PPC Symposium on Petroleum. Petrochemicals, and
Polymers. Bangkok, Thailand.



	REFERENCES
	APPENDICES
	Appendix A Effect of Operating Conditions on Ethylene Epoxidation Performance
	Appendix B Effect of Calcination Temperature on Ethylene Epoxidation Performance
	Appendix C Effect of Different Oxygen Source Types on Ethylene Epoxidation Performance

	CURRICULUM VITAE

