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5.1 Conclusions

T h e g lid in g  arc d isch a rg e  is  o n e  o f  p r o m is in g  te c h n o lo g ie s  for  co n v e r tin g  
m eth a n e  to  u se fu l p rod u cts. T h e  partia l o x id a t io n  o f  m eth a n e  w ith  air w a s  
in v e s tig a te d  in  th e  p resen t stu d y . A  fo u r -s ta g e  g lid in g  arc sy s te m  in  se r ie s  w a s  se t up  
to  in v e s t ig a te  th e  e f fe c t s  o f  s ta g e  n u m b er, CH 4/O 2 fe e d  m o la r  ratio , to ta l fe e d  
f lo w ra te , fr e q u e n c y , ap p lied  v o lta g e  and gap  d is ta n c e  o n  partia l o x id a t io n  o f  m eth a n e  
to  p ro d u ce  sy n th e s is  g a s  as w e ll  as C2 h yd ro carb on s. W ith  a h ig h e r  C H 4/ O2 m o la r  
ratio , b o th  C H 4 and O2 c o n v e r s io n s  as w e ll  as th e  s e le c t iv it ie s  o f  C O  and C O 2  
in crea sed  but th e  s e le c t iv it ie s  o f  C2H2 and  C2H6 in crea sed . T h is  is  b e c a u se  at a h ig h e r  
C H 4/ O2 m o la r  ratio , there are m ore  m eth a n e  m o le c u le s  a v a ila b le  th an  o x y g e n  
r esu ltin g  in  p r o m o tin g  th e  d im er iz a tio n  or th e  o x id a t iv e  c o u p lin g  r e a c tio n  o f  m eth a n e  
as co m p a red  to  th e  p artia l o x id a t io n  reactio n . T h e  C H 4 and O2 c o n v e r s io n s  d ecrea sed  
w ith  in c r e a s in g  fe e d  f lo w ra te  b e c a u se  o f  d e c r e a s in g  r e s id e n c e  tim e . W ith  a h ig h e r  
freq u en cy , th e  CH 4 and  O2 c o n v e r s io n s  d e c r e a se d  s in c e  current d e c r e a se d  resu ltin g  
to  h a v in g  le s s  e le c tr o n s  g en era ted  to  in itia te  th e  rea c tio n s. T h e  CH 4 and O2 
c o n v e r s io n s  in cr e a se d  w ith  in cr e a s in g  v o lta g e  s in c e  th e  current is  in crea sed  le a d in g  
to  in crea s in g  th e  p ro b a b ility  o f  c o l l is io n  b e tw e e n  CH4 and O2 m o le c u le s  w ith  
e lec tr o n s . T h e  s e le c t iv it ie s  o f  C2H4 and  บ 2แ 6  d e c r e a se d  w ith  in c r e a s in g  v o lta g e . บ 2 แ 6  
w a s  fou n d  a s p rim ary p ro d u cts  from  th e  o x id a t iv e  c o u p lin g  r ea c tio n  o f  CH 4. A t a  
h ig h e r  v o lta g e  or a lo w e r  fr eq u en cy , บ2แ 6 is  further d eh y d r o g e n a te d  to  fo rm  C2H4 
and  th en  C2H2 or o x id iz e d  to  form  carb on  o x id e s . W ith  in c r e a s in g  gap  d ista n ce  
co rr e sp o n d in g  to  in crea sin g  r e s id e n c e  tim e , b o th  C H 4 and O2 c o n v e r s io n s  as w e l l  as  
C O 2 and C2H2 s e le c t iv it ie s  in crea sed . F or  an y  g iv e n  r e s id e n c e  t im e , b o th  CH4 and  O2 
c o n v e r s io n s  in crea sed  s ig n if ic a n tly  w ith  in c r e a s in g  s ta g e  n u m b er w h ile  th e  p o w e r  
c o n su m p tio n  d ecrea sed . T h e o p tim u m  c o n d it io n s  o f  th e  g lid in g  arc sy s te m  w er e  
fo u n d  at a  C H 4/ O2 m olar  ratio  o f  3 / 1, a fe e d  flo w r a te  o f  150  c m 3/m in  and  a  
freq u en cy  o f  300  Hz for  th e  m a x im u m  CH4 and O2 c o n v e r s io n s  and  h ig h  sy n th e s is  
g a s  p ro d u ctio n  w ith  v e r y  lo w  p o w e r  co n su m p tio n .
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5.2 Recommendations

The partial oxidation o f methane should be studied by using the gliding arc 
plasma system with catalyst to produce either synthesis gas or C2 hydrocarbons. 
Other reaction including steam reforming, carbon dioxide reforming, autothermal 
reaction and VOCs decomposition should be investigated both with and without 
catalyst.
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