
CHAPTER V
CONCLUSIONS AND RECOMMENDATION

In th is  w o rk , th e  p ro d u c tio n  o f  re n e w a b le  d iese l v ia  th e  d e o x y g e n a tio n  o f  
pa lm  oil o v er N iM o /A b O }  and P d /C  ca ta ly s ts  w a s  done  u n d e r  v a r io u s  tem p e ra tu res , 
p ressu res , H 2/fe e d  m o la r ra tio s , and  liqu id  h o u rly  sp ace  v e lo c itie s . P a lm  o il can  be 
h y d ro d e o x y g e n a te d  on  th e  N iM o /A l2 0 3  and P d /C  c a ta ly s ts  u n d e r m o d e ra te  co n d i
tio n s  an d  it w as c o n v e rte d  w ith  h ig h  se lec tiv ity  to  p a ra ffin ic  h y d ro ca rb o n  th a t have 
ca rb o n  n u m b e r in d iese l ran g e  (C 15  to  C 18 h y d ro c a rb o n s). O v e r N iM o /A l2 0 3 , p a lm  
oil w a s  c o n v e rte d  w ith  h ig h  se le c tiv ity  to  lo n g  chain  a lk a n e s  w ith  ca rb o n  a to m s 
eq u iv a len t to  th e  ca rb o n  a to m s o f  fa tty  ac id s  in each  oil m o le c u le  th a t a re  ท- 
o c ta d e c a n e  (n -C 1 8 ) and  n -h e x a d e c an e  (n -C 1 6 ), in d ica te s  th a t  th e  d e o x y g e n a tio n  o f  
palm  oil o v e r th e  N iM o /A l2 0 3  p re fe rs  to  o c c u r  v ia  h y d ro d eo x y g en a tio n . In th e  case 
o f  th e  P d /C  ca ta ly s t, m ajo r frac tio n  o b ta in ed  fro m  p alm  o ils  a re  n -h e p ta d e c a n e  (ท- 
C 1 7 ) and  n -p e n ta d e c an e  (n -C 1 5 ), an  a lk an e  p ro d u c ts  th a t h av e  o n e  ca rb o n  a to m  less 
th an  th e  o rig in a l fa tty  ac id s in each  o il m o lecu le , in d ica te s  th a t  th e  d e o x y g e n a tio n  o f  
palm  oil o v e r th e  P d /C  te n d s  to  u n d e rg o  h y d ro d e c a rb o n y la tio n  pa thw ay . M o reo v e r, 
th e  c o rre sp o n d in g  fa tty  ac id s  and fa tty  a lc o h o ls  (h ex ad ecan o l, o c tad ecan o l, hexa- 
d ec a n o ic  acid , and  o c ta d e c a n o ic  ac id ) w e re  o b se rv e d  as in te rm e d ia te s  o f  th e  reac tio n . 
In co n s id e ra tio n  o f  re ac tio n  p a ram e te rs , on  b o th  ca ta ly s ts , th e  se lec tiv ity  to  to ta l p a r
a ffin ic  h y d ro c a rb o n s  (n -C 1 5  to  n -C 1 8 ) in c reased  w ith  c o n ta c t tim e  (1 /L H S V ), re a c 
tion  te m p e ra tu re , re ac tio n  p ressu re , and  H 2/feed  m o la r ra tio  th a t  is co rre sp o n d s  to  
d e c re a s in g  in se lec tiv ity  to  in te rm e d ia te  p ro d u c ts . A t th e  reac tio n  te m p e ra tu re  abo v e  
3 2 5 ° c ,  th e  reac tio n  tren d s  to  u n d e rg o  th e rm al c rack in g .

F o r long  te rm  stab ility  te s tin g  o f  th e  N iM o /A l2C>3 c a ta ly s t, th e  s tab ility  o f  the  
c a ta ly s ts  w as  sa tis fa c to ry  u n d e r  th e  s tu d ie d  c o n d itio n s  as  re v e a le d  in th e  co n v e rs io n  
and p ro d u c t d is tr ib u tio n s . A s w ell, n -o c ta d e c a n e  (n -C 1 8 ) an d  n -h e x a d e c an e  (n -C 1 6 ) 
are  fa v o ra b le  to  b e  p ro d u ced  co m p are  to  n -h e p ta d e c an e  (n -C 1 7 ) and n -p e n ta d e c an e  
(n -C 1 5 ).
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F o r  fu rth e r stud ies, s in ce  N 1M 0 /A I2 O 3 and  P d /C  ca ta ly s ts  hav e  h igh  
se lec tiv ity  to  a lk an e  p ro d u c ts  th a t hav e  ca rb o n  n u m b e r in th e  ra n g e  o f  d iese l fuel bu t 
it w o u ld  b e  b en efic ia l i f  th e  sp e c if ic  p ro d u c t and d esired  p ro p e rtie s  o f  th e  fuel co u ld  
be o b ta in ed . F o r ex am p le , in d ie se l fuel, i f  n -C 18  and  n -C 1 6  co u ld  be  p ro d u c e d  from  
th e  co rre sp o n d in g  fa tty  ac id s o f  v e g e ta b le  o ils, w e  cou ld  im p ro v e  p ro p e rtie s  and 
ce tan e  n u m b er. T h e re fo re , th e  o p tim u m  co n d itio n s  and se le c tiv e  c a ta ly s t fo r the  
p ro d u c tio n  o f  re n ew ab le  d iesel w ith  d esired  p ro p e rtie s  sh o u ld  b e  in v es tig a ted  and th e  
stab ility  te s tin g  o f  th e  ca ta ly s t sh o u ld  a lso  be in v estig a ted .
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