
CHAPTER I 
INTRODUCTION

E a ch  year, T h ailand  c o n su m e s  a p p ro x im a te ly  8 ,0 0 0  m illio n  liters o f  
g a so lin e  and 2 0 ,0 0 0  m illio n  liters o f  d ie se l fu e l. A lth o u g h  T h a ila n d  im p orts cru d e  
o il o f  arou n d  3 0 0 ,0 0 0 -6 0 0 ,0 0 0  m illio n  barrels per yea r  to  p rod u ce  fu e ls  for  
a u to m o b ile s , g a s o lin e  and d ie se l fu e l are a lso  im p o rted  to  m e e t  th e  in crea sin g  
d o m e stic  d em an d  (P o la b u t, 2 0 0 2 ) . O n th e o th er hand, m ore  str in gen t r eg u la tio n s  on  
th e  su lfur c o n ten t in d ie se l fu e l are b e in g  im p lem en ted  d o w n  to  0 .0 5  % and a 
ten d en cy  to  e v e n  lo w e r  v a lu es  in future (T h e  M in istry  o f  C o m m e r c e  o f  T h ailan d , 
1 9 9 8 ).

F u e ls  d er iv ed  from  v e g e ta b le  o i ls  or an im al fa ts  h a v e  b e e n  c o n s id ered  as an  
a ltern a tive  to  d ie se l fu e l b e c a u se  o f  their a d v a n ta g es, in c lu d in g  lo w e r  su lfur, 
h yd ro carb on  and p articu la te  e m iss io n , g o o d  lu b rica tion  p rop erties, r e n e w a b lility  and  
a v a ila b ility . T o  u se  su ch  th e fu e ls , v e g e ta b le  o ils  can  b e  u sed  d irectly  a s  n eat  
v e g e ta b le  o i ls  or throu gh  tra n sester ifica tio n  to  fa tty  acid  m eth y l e ste r  (F A M E ) or 
b io d ie se l. N e a t  v e g e ta b le  o i ls  are e c o n o m ic a l fo r  u se  but h a v e  a h ig h  v is c o s ity ,  
w h ic h  a f fe c ts  th e  a to m iza tio n  in d ie se l e n g in e s , w h e r e a s  F A M E  ca n  b e u sed  w ith o u t  
th e  h igh  v is c o s ity  p rob lem  but its m ain  p ro b le m s are h ig h  p ro d u ctio n  c o s t  and  
co rro sio n  (P o la b u t, 2 0 0 2 ).

P a lm  o il is o n e  o f  th e  in terestin g  v e g e ta b le  o ils  to  b e  u se d  as a ltern a tiv e  
d ie se l b e c a u se  it can  g iv e  a large am o u n t o f  o il (P o la b u t, 2 0 0 2 ) . T h ere  are tw o  ty p e s  
o f  palm  o il c la s s if ie d  b y parts from  w h ic h  th e o ils  are tak en . P alm  o il is o il from  
p alm  fru its and p alm  k ern el o il is  o il from  its k ernel (w w w .c p i- th .c o m , 2 0 0 2 ). 
B e c a u se  o f  their  h ig h  v is c o s ity , palm  o ils  are re fin ed  to  r e m o v e  s o m e  im p u rities  and 
b len d ed  w ith  d ie se l to  d ecrea se  their  v is c o s ity  (P T T  P u b lic  C o ., L td ., 2 0 0 2 ).

D e s p ite  th e  im p o rtan ce  o f  the a to m iza tio n , w h ic h  is th e  in itia l s ta g e  o f  
co m b u stio n , a fe w  stu d ies  h ave  in v estig a ted  e f fe c ts  o f  ad d in g  v e g e ta b le  o i ls  to  d ie se l  
fu e l on  th e  a to m iza tio n  ch a ra cter istics  o f  the b len d s. In th is  w o r k , th e  e f fe c ts  w e r e  
in v e stig a te d  u s in g  refin ed  p alm  o il and refin ed  p alm  k ern el o il. T h e  resu lts  w e r e  a lso  
correlated  u s in g  s im p le  m ath em atica l eq u ation s. In ad d itio n , e f fe c t s  o f  tem p era tu re  
on th e ch a ra c ter is tic s  w er e  a lso  stud ied .
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