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C O N C L U S IO N S  AN D  R E C O M M E N D A T IO N S

5.1 Conclusions

In  th is  w o rk , th e  e p o x id a tio n  reac tio n  o f  e th y le n e  w a s  in v e s tig a te d  in  the  
lo w -te m p e ra tu re  d ie le c tr ic  b a rr ie r  d isch a rg e  (D B D ) sy s te m s  w ith  tw o  d iffe ren t 
e le c tro d e  g e o m e trie s , i.e. c y lin d rica l D B D  an d  p a ra lle l D B D . F o r th e  c y lin d rica l 
D B D  sy s tem , th e  e ffe c ts  o f  v a rio u s  o p e ra tin g  p a ra m e te rs , in c lu d in g  O 2 /C 2 H 4  m o la r  
ra tio , a p p lie d  v o lta g e , in p u t f re q u e n c y , and  feed  f lo w  ra te , o n  th e  e p o x id a tio n  ac tiv ity  
w ere  in itia lly  s tu d ie d  in  o rd e r  to  ach iev e  th e  o p tim u m  c o n d itio n s , w h ic h  w ere  th en  
u sed  to  c o m p a ra tiv e ly  s tu d y  th e  e ffe c t o f  e le c tro d e  g eo m e try  w ith  th e  p a ra lle l D B D  
sy stem . In  o rd e r to  o b ta in  th e  h ig h e s t e th y le n e  o x id e  y ie ld  o f  2 .4 1 %  an d  th e  e th y len e  
o x id e  se lec tiv ity  o f  12 .75% , th e  cy lin d rica l D B D  sy stem  h a d  to  be  o p e ra te d  a t an  
O 2/C 2 H 4  m o la r  ra tio  o f  0 .2 5 :1 , an  ap p lied  v o lta g e  o f  15 k v ,  an  in p u t fre q u e n c y  o f  
500  H z , a  feed  f lo w  ra te  o f  50  c m 3/m in , and  an  e le c tro d e  g ap  d is ta n c e  o f  5 m m . A t 
th e se  o p tim u m  c o n d itio n s , th e  p o w e r  co n su m p tio n s  to  b re a k  d o w n  ea c h  C 2 H 4 

m o le c u le  an d  to  c re a te  each  C 2 H 4 O  m o le c u le  w ere  fo u n d  to  b e  1 .62 X 10 ‘ 16 

พ ร /m o le c u le  o f  C 2 H 4  co n v e rted  an d  12.72 X 10~16 W s /m o le c u le  o f  C 2H 4 O  p ro d u c e d , 
re sp e c tiv e ly . F o r th e  c o m p a ra tiv e  in v e s tig a tio n  o f  th e  e p o x id a tio n  p e rfo rm a n c e  
b e tw e e n  th e  tw o  D B D  sy stem s, it w as  fo u n d  th a t at th e  o p tim u m  c o n d itio n s , th e  
cy lin d ric a l D B D  sy s te m  still e x h ib ite d  h ig h e r e p o x id a tio n  p e rfo rm a n c e , as  sh o w n  in 
T ab le  5 .1 . T h e re fo re , th e  cy lin d ric a l D B D  sy s te m  w as fo u n d  to  h a v e  a  h ig h  
c a p a b ility  o f  p ro d u c in g  e th y len e  o x id e  fro m  e th y le n e  e p o x id a tio n  reac tio n .
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Table 5.1 Summary o f the obtained optimum conditions between the cylindrical 
DBD and the parallel DBD reactors.

Reactor
Parameter Cylindrical DBD reactor Parallel DBD reactor

O2/C2H4 molar ratio 0.25:1 0.25:1
Applied voltage (kV) 15 19
Input frequency (Hz) 500 500

Feed flow rate (cmVmin) 50 50
Electrode gap distance (mm) 5 5

Ethylene oxide selectivity (%) 12.75 10.37
Ethylene oxide yield (%) 2.41 2 . 2 0

Power consumption per C2H4 

converted (พร/ทlolecule) 1.62 X 1 O’ 16 1.46 X 10’ 16

Power consumption per C2H4O 
produced (Ws/molecule) 12.72 X 10' 16 14.06 X 10' 16

5.2 Recommendations

The optimum conditions for ethylene epoxidation under the cylindrical 
DBD system should be applied with a reported catalytically active catalyst, i.e. 12.5 
wt.% Ag/(low-surface-area)ot-Al2 0 3 , in order to further enhance the epoxidation 
performance. Moreover, the addition o f promoters, such as Au, Cs, and Cu, on the
12.5 wt.% Ag/(LSA)a-Al2 0 3  catalyst, should be studied to evaluate the epoxidation 
performance o f  the cylindrical DBD system.
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