
C H A P T E R  V  
C O N C L U S IO N S  A N D  R E C O M M E N D A T IO N S

5.1 C o n c lu s io n s

In  th is  w o rk , th e  ep o x id a tio n  re a c tio n  o f  e th y le n e  w as  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 ) an d  c o m p a re d  w ith  th e  low - 
tem p e ra tu re  c o ro n a  d isch a rg e  p la sm a  sy stem . F o r  th e  D B D  sy stem , th e  e ffe c ts  o f  
v a r io u s  o p e ra tin g  p a ra m e te rs , in c lu d in g  m o la r ra tio  o f  O 2/C 2H 4, feed  f lo w  ra te , in p u t 
f req u en cy , ap p lie d  v o lta g e , an d  e lec tro d e  g ap  d is tan ce , on  th e  e p o x id a tio n  ac tiv ity  
w as  in itia lly  s tu d ied  in  o rd e r  to  a ch iev e  th e  o p tim u m  c o n d itio n s . In  o rd e r  to  o b ta in  
th e  h ig h es t e th y le n e  o x id e  y ie ld  o f  5 .62%  an d  th e  h ig h e s t se lec tiv ity  o f  6 .1 8 % , the  
D B D  system  m u s t be o p e ra ted  a t an  O 2/G 2H 4 m o la r  ra tio  o f  1/1, a  feed  f lo w  ra te  o f  
50 cm V m in , an  in p u t fre q u e n c y  o f  50Q H z, an  ap p lied  v o lta g e  o f  19 k v ,  an d  an  
e le c tro d e  gap  d is tan ce  o f  10 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 
c o n su m p tio n s  to  b re a k  d o w n  e a c h  C 2H 4 m o le c u le  an d  to  c rea te  C 2H 4O  m o le c u le  
w ere  fo u n d  to  b e  0 .3 7  X 10 '16 พ ร /m o lecu le  o f  C 2H 4 c o n v e rte d  and  6 .0 7  X 10'16 

W s/m o le c u le  o f  C 2H 4O  p ro d u ced . T he o p tim u m  c o n d itio n s  w ere  a lso  u se d  to  
c o m p a ra tiv e ly  in v e s tig a te  th e  e p o x id a tio n  p e rfo rm a n c e  w ith  th e  co ro n a  d isch a rg e  
sy stem  o p e ra ted  w ith  m a n y  ca ta ly tic a lly  a c tiv e  ca ta ly s ts . It w as  still fo u n d  th a t the  
d ie le c tric  b a rr ie r  d isc h a rg e  sy stem  ex h ib ited  th e  b e s t e p o x id a tio n  p e rfo rm a n c e  ev en  
w ith o u t th e  p re se n c e  o f  c a ta ly s t d u rin g  th e  o p e ra tio n .

5.2  R e c o m m e n d a tio n s

T he  o p tim u m  co n d itio n s  fo r e th y le n e  e p o x id a tio n  u n d e r  th e  d ie le c tric  
b a rr ie r  d isc h a rg e  sy stem  sh o u ld  b e  ap p lied  w ith  th e  b e s t in v e s tig a te d  c a ta ly s t, w h ich  
w as th e  0 .2  w t.%  A u - 12.5 w t.%  A g /(L S A )a -A l203 in  o rd e r  to  fu rth e r  e n h a n c e  th e  
e p o x id a tio n  p e rfo rm a n c e . M o re o v e r , the  cy lin d ric a l d ie le c tric  b a rr ie r  d isch a rg e  
sy s tem  sh o u ld  be  in v e s tig a te d  fo r a  c o m p ariso n  d u e  to  its  ease  to  pack  th e  ca ta ly s t.
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