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ABSTRACT

4 0 9 1 0 0 1 0 6 3  : P E T R O C H E M IC A L  T E C H N O L O G Y  P R O G R A M
M r. P a k o m p h a n t C h an tarav itoon : In teraction  o f  M eth a n o l M o le c u le s  
w ith  P la tin u m  and B im e ta llic  P la tin u m -T in  C a ta ly sts  S u rfa ces  
T h e s is  A d v iso r s:  P rof. J o h a n n es S c h w a n k  and  A s s o c . P rof. S u m aeth  
C h a v a d ej, 11 7  pp. IS B N  9 7 4 - 9 6 5 1 - 0 1 -4  

K e y w o r d s  : v o c /  P la tin u m / M eth a n o l o x id a t io n

T w o  d ifferen t se r ie s  o f  b im e ta llic  P t-S n /A l2 0 3  c a ta ly s ts  w ere  s tu d ied . T h e  
first se r ie s  w a s  p rep ared  b y  co im p r e g n a tio n , w h ile  th e  se c o n d  se r ie s  w a s  prep ared  b y  
seq u e n tia l im p r e g n a tio n  u s in g  รท first fo l lo w e d  b y  Pt as th e  se c o n d  c o m p o n e n t. In 
b oth  p rep ara tiv e  m e th o d s , the p rim ary m eta l (p la tin u m ) w a s  k ep t co n sta n t at a 
n o m in a l lo a d in g  o f  1 w t% , w h ile  the am o u n t o f  the se co n d a ry  m eta l (tin ) w a s  varied . 
In th e c o im p r e g n a te d  ca ta ly s t  se r ie s , th e  O /P t ratio in crea sed  w ith  in c r e a s in g  รท 
c o n ten t. T h e  H /P t ra tio , o n  th e o th er h an d , rea ch ed  a m a x im u m  at 0.1 w t%  รท and  
d e c r e a se d  w ith  further in crea se  in  tin  c o n ten t. T h e  o x id a t io n  sta te  o f  tin  in  the  
red u ced  a lu m in a  su p p o rted  P t-S n  sa m p le s , a s  d eterm in ed  b y  X P S , w a s  e ith er  รท  (II) 
or รท (IV ). F rom  th e T P D  resu lts , m e th a n o l w a s  d e c o m p o se d  p rim arily  in to  H 2 and  
C O . H y d r o g e n  w a s  d eso rb ed  first, fo l lo w e d  b y d eso rp tio n  o f  carb o n  m o n o x id e  at 
h ig h er  tem p era tu res. T h e  ad d itio n  o f  รท to P t resu lted  in  th e  sh ift  o f  th e  H 2 and  C O  
d e so r p tio n  p ea k s  to h ig h er  tem p era tu res. T h e  o x id a t io n  o f  m eth a n o l re su lts  sh o w e d  
that th e  m o n o m e ta llic  P t ca ta ly st w a s  th e  m o s t  a c tiv e . T h e  c o im p r e g n a te d  ca ta ly s ts  
w er e  fo u n d  to  b e  m o re  a c t iv e  than  th e se q u e n tia lly  im p reg n a ted  ca ta ly sts . C O 2 and  
m eth y l fo rm a te  (C H 3O C H O ) w er e  th e  o n ly  c a r b o n -c o n ta in in g  p ro d u cts  to  b e  fo rm ed  
from  m eth a n o l o x id a t io n . M eth y l fo rm ate  w a s  th e  p r in c ip le  p rod u ct at lo w  
tem p era tu res but its y ie ld  d ecrea sed  sh arp ly  w ith  in c r e a s in g  tem p era tu re , w h ile  C O 2 

b e c a m e  th e  p r in c ip le  p rod u ct at h ig h  tem p era tu res. T h e  rea c tio n  ord er o f  the  
m eth a n o l o x id a t io n  rea c tio n  w a s  fou n d  to  b e  1 .15  ±  0 .0 5 . T h e  ap p arent a c tiv a tio n  
en erg y  o f  the m o n o m e ta llic  p la tin u m  ca ta ly s t  w a s  1 4 .3 5  k J /m o l. F or c o im p r e g n a te d  
ca ta ly sts , th e  a d d it io n  o f  tin  in crea sed  th e ap p arent a c tiv a tio n  en ergy . T h e  
se q u e n tia lly  im p reg n a ted  ca ta ly sts  g a v e  th e  c lo s e  p r o x im ity  o f  th e  apparent



IV

a c t iv a t io n  e n e r g y  o n  0 .6%  -  1 .5%  o f  รท c a ta ly s ts , th en  it sh if te d  to  6 6 .8 1  k J /m o l for  
l% P t - 5 % S n /A l20 3  ca ta ly st.
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