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ABSTRACT

The objectives of this research were to determine the optimum condition for the synthesis of
biodiesel via transesterification reaction of palm oil with methanol using KOH as homogeneous
catalyst with quaternary ammonium bromide salts as phase transfer catalysts. The variables that affect
on the %yield of methyl ester, namely the type of phase transfer catalyst, methanol/oil molar ratio and
quantity of phase transfer catalysts were studied. In addition, the effect of phase transfer catalyst
when used with heterogeneous catalysts including non-calcined calcium oxide and calcined calcium
oxide at 600 and 900°C were also studied. From the results, hexadecyltrimethylammonium bromide
(HMAB) was shown to be more effective than tetracthylammonium bromide (TEAB) and
tetrapropylammonium bromide (TPAB). Moreover, the results indicated that when we using KOH
catalyst, the highest yield of methyl ester was obtained using methanol/oil molar ratio of 6:1, 1 %w/w
of KOH with 0.00075 %mole of HMAB , and at 55-60 °C for 5 minutes. Besides, the results also
indicated that calcined calcium oxide at 600 °C was shown to be more effective than non-calcined
and calcined calcium oxide at 900°C when it was used with and without phase transfer catalysts. The
properties of biodiesel were tested. It was found that the iodine number and acid value were all in the

commercial standard requirements.
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2.2.3 MSUANAAIBAILANNIDU (Thermal Cracking or Pyrolysis)
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CH,(CHy)sCH,CH,CH= CHCH,CH,(CH,)sCOOCH,R

CHy(CHy)sCH,-CH,CH= CHCH,-CH,(CH,)sCO-OH

’ | L

CH;3(CH,)sCH3e CH,=CHCH=CH, ® CHy(CH,);CHO-OH

H
| : :
)\ CH,(CH,)sCHO-OH

CH;(CH,)sCH,® + CH,=CH,
H -CO,

CH;3(CH,)sCH; @ #7H, CH;3(CH,)4CH;

*= Diels Alder
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Polar methanol/glycerol phase
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Y, = 100 x [2 x integration value of -OCH3] 2)

[3 x integration value of O.-CH2]
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