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Introduction

The refined palm oil consists o f saturated fatty acids and unsaturated fatty 

acids. The saturated fatty acids are hexadecanoic acid (palmitic acid) 43%, 

tetradecanoic acid (myristic acid) 2% and octadecanoic acid (stearic acid) 7%. The 

unsaturated fatty acids are 9-octadecenoic acid (oleic acid) 41% and 9,12- 

octadecadienoic acid (linoleic acid) 7%. The composition of the palm oil is almost 

the same as the soybean oil, the palm oil also has the oleic acid and linoleic acid 

which are the unsaturated fatty acids. Although the amount o f the unsaturated of the 

palm oil is lower than of the soybean oil, it should be epoxidized by the same method 

as the soybean oil. Commercially, the epoxidized soybean oil is used in many fields of 

industries. Especially, in the PVC industry, the epoxidized soybean oil functions as a 

secondary plasticizer and a heat and light stabilizer. Due to its similarity, the 

epoxidized palm oil should have the same function as the epoxidized soybean oil.

Scope of the Research

Among many methods of the epoxidation, the in situ epoxidation is selected for 

a synthesis o f epoxidized palm oil because the preformed peracid epoxidation is not 

safe and difficult to handle. The peracetic acid is chosen instead of the performic acid 

that reacts rapidly without the catalyst. The performic acid is unstable and more 

expensive than the peracetic acid. The epoxidation reaction gives 1,2-epoxy compound 

or the so called oxirane or epoxide ring in the unsaturated double bond. In this work, 

the 2 4 factorial design is used for studying the effects of reaction parameters on 

the yield of the epoxidized palm oil. Two levels in the quantity o f the parameters,
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h ig h  a n d  lo w  a re  p ro v id e d  fo r  th e  e x p e r im e n t. T h e  r e a c ta n ts  a r e  5 0 %  h y d ro g e n  
p e r o x id e  s o lu tio n , g la c ia l a c e t ic  a c id , c o n c e n t r a te  su lfu r ic  a c id  a n d  s o lv e n t. T h e  
p r o d u c t s  a r e  a n a ly z e d  fo r  th e  o x ira n e  o x y g e n  a n d  th e  io d in e  v a lu e , a n d  

c h a r a c te r iz e d  b y  F T IR , C N M R  an d  H N M R . T h e  y ie ld  o f  th e  e p o x id a t io n  a n d  th e  
a m o u n t  o f  r e a c ta n t s  u s e d  a re  c a lc u la te d  b y  a  s ta t is t ic a l  m e th o d  o f  th e  tw o - w a y  
A N O V A  to  f in d  th e  s ig n if ic a n c e  o f  th e  p a r a m e te r s  to  th e  y ie ld . T h e n  th e  a m o u n t  o f  
e a c h  c h e m ic a l is v a r ie d  to  g e t  th e  o p tim u m  re a c t io n  c o n d i t io n  th a t  g iv e s  th e  h ig h e s t 

y ie ld  o f  th e  e p o x d iz e d  p a lm  oil. T h e  r e a c t io n  te m p e ra tu re ,  th e  r e a c t io n  t im e  a n d  
a g i ta t io n  s p e e d  a re  th e  r e a c t io n  c o n d i t io n s  s tu d ie d  a t  d i f fe re n t lev e ls . T h e  e p o x id iz e d  
p a lm  o il is  c o m p o u n d e d  w ith  P V C , D O P  a n d  B a -C d -  Z n  s ta b iliz e r . T h e  m e c h a n ic a l 

p r o p e r t ie s ,  th e  th e rm a l p r o p e r t ie s  an d  th e  p e rm a n e n c e  o f  p la s t ic iz e r  a r e  m e a s u re d  
a n d  c o m p a re d  w ith  th e  P V C  c o m p o u n d e d  w ith  th e  e p o x id iz e d  s o y b e a n  o il a n d  
th e  P V C  c o m p o u n d e d  w ith o u t  an  e p o x id iz e d  oil. T h e  e p o x id iz e d  p a lm  o il s h o u ld  b e  
u s e d  a s  a  s e c o n d a r y  p la s tic iz e r  a n d  a lso  a  s ta b iliz e r  fo r  th e  P V C  ju s t  lik e  th e  o th e r  

e p o x id iz e d  o ils .
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