
CHAPTER 1

INTRODUCTION

M ethanol i s  a b a s ic  in d u s t r ia l  ch em ica l produced m ain ly  v ia  
s y n t h e s is  from CO and H^. B e s id e s  u se  as s o lv e n t  in  many in d u s t r ia l  
p r o c e s s e s ,  m ethanol y i e ld s  numerous ch em ica l d e r iv a t iv e s  and i t  i s  
ea sy  to  s to r e  and tr a n s p o r t . T h erefo re  m ethanol s y n t h e s is  i s  a p r o c e ss  
o f  m ajor in d u s t r ia l  im p ortan ce. At p r e s e n t ,  m ost m ethanol i s  produced  
by c a t a l y t i c  h y d ro g en a tio n  o f  carbon m onoxide under p r e s s u r e , as fo l lo w s

CO + 2H2 ------------- ►  CILjOH

S e v e r a l g e n e r a tio n s  o f  c a t a ly s t s  have b een  d e v e lo p e d . Z in c -  
chromium o x id e  was one o f  e a r l i e s t  com m ercial ty p es u se d . L a te r , 
c a t a l y s t s  o f  m ixed copper z in c  o x id e  su p p orted  on chromium o x id e  or 
alum inium  o x id e  w ere in tro d u ced  co m m ercia lly .

In  the p r e se n t  work, a tern a ry  c a t a l y s t  o f  c o p p e r -z in c  o x id e  
su p p orted  on chromium o x id e  i s  used fo r  m ethanol s y n t h e s is  from one 
p a r t o f  CO and two p a r ts  o f  แ 2 « The co m p o sit io n  o f  th e  prepared  
c a t a l y s t  i s  Cu ะ Zn ะ Cr = 31 ะ 38 ะ 10

The scop e  o f  the p r e se n t  work encom passes th e  fo l lo w in g  t a s k s .

1 . F a b r ic a t io n  o f  a h ig h -p r e s s u r e  th r o u g h -flo w  tu b u la r  r e a c to r  
(50 a tg  d e s ig n  p r e ssu r e  and 4 5 0 ’ c  d e s ig n  tem p eratu re)
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2. F a b r ic a t io n  o f  a fu rn a ce  s e t  fo r  r e d u c t io n  o f  c a t a ly s t s  

w ith  CO and แ 2 i n  พ2 g a s .
3 . P r e p a r a tio n  and r e d u c t io n  o f a tern a ry  c a t a l y s t  (Cu ะ 

Zn : Cr = 31 : 38 : 10) fo r  u se  i n  m ethanol s y n t h e s is  e x p e r im e n ts .
4. C arry in g  ou t m ethanol s y n t h e s is  ex p er im en ts  to  in v e s t ig a t e  

th e  e f f e c t s  o f tem p eratu re , p r e ssu r e  and sp a ce  v e l o c i t y  on t o t a l  CO 
c o n v e r s io n  per p a s s , p rod u ct s e l e c t i v i t i e s  and sp a ce  tim e y i e l d s  o f  
m ethanol and d im eth y l e th e r  (DME)

5 . Com parison o f ex p er im en ta l r e s u l t s  b etw een  th e  above  
tern a ry  c a t a l y s t ,  an oth er  s im ila r  tern a ry  c a t a l y s t  (Cb ะ Zn ะ Cr =
2: 2 ะ 1) ( พ . Tanthapanichakoon, 1984) and an in d u s t r i a l  b inary  
c a ta ly s t  of z inc  and chromium oxide (Zn:Cr = 1 .8 -2 .2  ะ 1) (ร. L im trakul,
1985) .
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