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Properties Palm oil Palm kernel oil
fodine Value 43-59 14-20

Acid Value 15 20
Saponification Value 195-210 240-257
Unsaponification matter (%) 1 1

Colour (Lovibone) Y :2.5R 10Y : 1R25
Total saturated fatty acid (%) 48.05 78.82

Total unsaturated fatty acid (%) 51.95 21.18
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Triglyceride Type Composition (%)
Trisaturated (GS,) 10.2

Disaturated (GS,U) 48
Monosaturated (GSU,) 34.6
Triunsaturated (GS,) 6.8

N317: Hui (1996)
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Fatty acid ester Mol.wt Melting Boiling Cetane No. Heating
(No. carbon atom: Point point value
No. double bond (o) (€ (Ki/Kg)
Methy! caprylate (8:0) 158.24 - 193 33.6 34716
Methyl caprate (10:0) 186.30 - 224 47.7 36495
Methy! laurate (12:0) 214.30 5 266 61.4 37877
Methyl myristate (14:0) 242 .41 18.5 295 66.2 38904
Methyl palmitate (16:0) 270.46 30.5 415 74.5 39448
Methyl stearate (18:0) 298.51 39.1 442 86.9 40072
Methyl oleate (18:1) 296.49 -20 218.5 47.2 39908
Methyl linoléate (18:2) 294.48 -35 215 28.5 39697
Methyl linolenate (18:3) | 292.46 -57 109 20.6 39342
Methyl erucate (22:1) 352.60 - 221 76 40496
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Alkali-catalysis process Lipase-catalysis process
Reaction temperature 60-70°C 30-40°C
Free fatty acids in raw materials Saponified products Methyl esters
Water in raw materials Interference with the reaction | No influence
Yield of methyl esters Normal Higher
Recovery of glycerol Difficult Easy
Purification of methyl esters Repeated washing None
Production cost of catalyst Cheap Relatively expensive

A1 : Fukuda tagame (2001)
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31 : Srivathsan HagANLE (2008)
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8.2 paaaiad uadinaz mammveslanla
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8.3 mymauveuelxilanla
. 1 o 14 ' o Y i
Gandhi (1997) tlamsviauveseulasdlanla’ld 2 nqunanldun msdesantsied
4 [ s 4 £ aea [ 4 g
035 (hydrolysis) 4azMIAUATIZHIBANDS  (synthesis) FIPATEIMITUATIEHIDENINDS
vy I~ = o =Y Ay o .
aunsoutedeseemilu 4 ¥tiade erdlalada (acidolysis) (OEINOTWAGY (esterification)

=y I'4 ey o o o ar
DUINOSOMNOTNAYY  (interesterification) HasLeANDIa lade (alcoholysis) TIMTVUEY

v
s

Ugnsemasitinisonateauia Blunquiondn  Taoldyeinljisemseamesdindu
. . ' =4 oy [y s an = = R . ¥ =) Qs
(tranesterification) 0819 lsnamiinisdalfnseresiilulade (aminolysis) oglunguiRsaiun

SIUOANDIT AT AR TUN NN 4

1. Hydrolysis of ester

»

R-COO-R'+H0 «___~ R-COOH+HO-R’'

2. Synthesis of ester

[

R-COOH+HO-R" «— =  R-COOR'+H,0

3. Transesterification

3.1 Acidolysis

R-COO-R' +R,-COOH > R,-COOR’ +R,-COOH

3.2 Alcoholysis

R-COO-R, + HO-R, ) > R-COOR, + HO-R,



3.3 Ester exchange (Interesterification)

»

R-COO-R," + R-COO-R,’ > R,-COO-R,’ + R,-COO-R,’

3.4 Aminolysis

R-COO-R," + H,N-R, >  R-CO-NH-R, +R,-COO-R,

AR 4 maisel§asenan veseu lxad lanla

A31: Yamane (1987)
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