
CHAPTER I 
INTRODUCTION

In r e c e n t  y ea rs , c o n s id e r a b le  a tten tio n  h a s b e e n  p a id  to  g lo b a l w a rm in g  
w h ic h  is  th e  in c r e a s in g  in  th e  ea rth ’s tem p era tu re . A s  th e  r is in g  tem p eratu re  
co n tr ib u te  to  m e lt  th e  ic e  ca p  in  A n ta rc tica , th e  w o r ld  s e a  le v e l  w o u ld  r ise  
se v e r a l h u n d red  fe e t , f lo o d in g  m o s t  o f  th e  c o a s ta l c i t ie s  a n d  a g r icu ltu re  areas  
o f  th e  w o r ld . T em p era tu re  in c r e a se s  m u c h  sm a lle r  th a n  th o s e  n e e d e d  to  m e lt  
th e  ic e  c a p  w o u ld  c a u se  agricu ltu re  areas b e c o m e  d ry er  a n d  h otter . T h ere  are 
m a n y  r e a so n s  w h y  th e  ea rth ’s tem p eratu re  s e e m s  to  b e  in c r e a s in g . O n e  o f  th e  
m a in  r e a so n s  is  th e  g r e e n h o u se  e f f e c t  w h ic h  is  c a u s e d  b y  th e  so  c a lle d  
g r e e n h o u se  g a se s . T h ere  are sev era l ty p e s  o f  g r e e n h o u se  g a s e s  su c h  as carb on  
d io x id e  ( C 0 2), m eth a n e  (C H 4), n itro u s o x id e  ( N 20 )  a n d  ch lo r o flu o r o c a r b o n  
(C F C s)  (D a v is  an d  C o r n w e ll, 1 9 9 1 ). T h e  c o n tr ib u tio n  o f  th e se  g a s e s  is  
i l lu s tr a te d  as sh o w n  in  F ig u re  1.1.
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F ig u re  1.1 T h e  co n tr ib u tio n  o f  g r e e n h o u se  g a s e s  (N e v e r s ,  1 9 9 5 ) .
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C a rb o n  d io x id e  in  lo w  c o n c e n tr a tio n s  h a s  n o  sh o rt-term  to x ic  or  
irr ita tin g  e f fe c ts .  It is  ab u n d an t in  th e  a tm o sp h ere  an d  is  n e c e s s a r y  to  p lan t life .  
S o , it  h a s  n o t b e e n  c o n s id e r e d  a p o llu ta n t. B u t th e  h u g e  in c r e a se  in  th e  w o r ld  
r e su lt in g  fro m  C 0 2 e m is s io n  fro m  th e  c o m b u s t io n  o f  f o s s i l  fu e ls ,  ad d ed  to  
w o r ld w id e  d estru c tio n  o f  fo r e s ts , an d  th e  r e le a s e s  a s a b y p r o d u c t  o f  m a n y  
in d u str ia l p r o c e s s e s  h a s  r e s u lte d  in  a s t e a d y  r is e  in  a m b ie n t  C 0 2 

c o n c e n tr a tio n s . T h e s e  h ig h er  c o n c e n tr a tio n s  o f  C 0 2 m a y  le a d  to  en v iro n m en ta l 
p r o b le m s  (B e n ite z , 1 9 9 3 ).

M e th a n e  is  th e  o n e  o f  th e  m o s t  a b u n d a n t h y d r o c a r b o n s  in  th e w o r ld  
e x is t in g  in  th e  fo rm  o f  d eep  s e a  h y d ra tes , la rg e  r e se r v o ir s  in  r em o te  c o m e r s  o f  
th e  w o r ld , in  g a rb a g e  d u m p s and it  is  a lso  th e  p r in c ip a l c o m p o n e n t  o f  natural 
g a s . M o r e o v e r , it is  a p o ten tia l en v ir o n m e n ta l p r o b le m  as it c o n tr ib u te s  to  th e  
g r e e n h o u se  e f f e c t  . A lth o u g h  m o s t  o f  th e  a tten tio n  is  fo c u s e d  o n  carb on  
d io x id e ,  m e th a n e  is  a lso  a s ig n if ic a n t  co n tr ib u to r  b e c a u se  it  is  2 1  t im e s  m ore  
e f f e c t iv e  th an  ca rb o n  d io x id e .

A t p resen t, in  T h a ila n d , m eth a n e  is  n o t u se d  as a fe e d s to c k  for  
p e tr o c h e m ic a l in d u str ie s  and is  fo u n d  to g e th e r  w ith  ca rb o n  d io x id e  in  m a n y  
r e se r v o ir s  in  th e  G u lf  o f  T h a ilan d . T h e  ca rb o n  d io x id e  c o n te n t  is  g e n e r a lly  as 
h ig h  as 2 0 %  [ G a s  sep a ra tio n  p lan t o ff ic e r , P e r so n a l C o m m u n ic a tio n ] , D u e  to  
th e  a v a ila b ility  o f  b o th  m eth a n e  an d  ca rb o n  d io x id e , m e th a n e  re fo rm in g  w ith  
ca rb o n  d io x id e  sh o u ld  b e  o n e  o f  th e  m o st  e f f e c t iv e  w a y s  in  u t i l iz in g  th e se  tw o  
g r e e n h o u se  g a s e s  to  p ro d u ce  m o re  v a lu a b le  p ro d u c ts  (m e th a n o l, fo r m a ld e h y d e  
or s y n th e s is  g a s , C O + H 2), and  su b sta n tia ly  r e d u c e  th e ir  e m is s io n s  to  th e  
a tm o sp h ere .

T h e  r e sea rch  o b je c t iv e s  o f  th is  th e s is  w e r e
1. T o  s tu d y  th e  fe a s ib il i ty  o f  m eth a n e  r e fo r m in g  w ith  ca rb o n  d io x id e  to  

s y n th e s is  g a s  b y  u s in g  a tu n g ste n  ca ta ly st.
2 . T o  f in d  th e  su ita b le  c o n d it io n s  w h ic h  e n h a n c e  s y n th e s is  g a s  s e le c t iv ity  and  

p r e v e n ts  o x id a t io n  o f  p rod u cts.
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3. T o  s tu d y  th e  f e a s ib il i ty  o f  d irec t sy n th e s is  o f  m e th a n o l fro m  ca rb o n  d io x id e  
a n d  m eth a n e .
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