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Fig. 1 Schematic diagram of the pressurized
batch reactor used for the experiments.
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AEA odd HFEA Fo FIAANYAL TF
< A g A7t BHL 53 4 AL
ot Ab7M(Acid value, mgKOH/g of sample):
g9l A8 F9o fa 4L FsEsted 48
KOHY mgr2 AFodrt. g9 1y F=g ¢
7] 913 whg AZHEE w2 RE 1.5n19 Al
BE AF3 0.IN9 KOH ojetg §4L AHAZA
o2 AMgEle A7t A& F£Y390. A%t
(Acid Value), felAite] AgE%), F2A
b g 4z g Aoz AN,

Acid Value = _“_><_5-T‘31_51 [mg KOH /g)

a: Consumption of O.IN KOH in ml
b: Sample amount in g
f: Factor of the 0.IN KOH

AV~ AV
AV,
AVi: Acid value of feed material
AVe: Acid value of product sample

Conversion (% ) = x 100%
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Fig. 2 the esterification profiles of FFA

with methanol in presence of the different
solid resin catalysts at 80C.
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Fig. 3 Effect of molar ratios on the
esterification reaction.
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Fig. 4 Effect of reaction temperature.
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Fig. 5 Esterification profiles of synthetic
feedstock and used palm oil with different AV.
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Fig. 6 Continuous esterification result.
100
. : a A
§ 80
2
g 60 1 ~—a&— Crude Soybean Oil
8 —a— Pratreated usad frying Oil
5 —e— ysed frying Oil
2 40 4 ving
w
z
8
=2
0 eet——¢ L2 ; hd
0 ] 10 16 20
Time (min}

Fig. 7 Effect of pre-treatment of used palm
oil on trans—esterification yield.
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Table 1. Used frying oil biodiesel exhaust test

Fuel Diesel BD20 BD50 BD100
Vehicle PM {Smoke| PM |Smoke{ PM |Smoke| PM |Smoke
Camival Land {0.123 | 45.9 {0.113{ 20.9 {0.074 | 141 {0.051 | 116
Camival 1T Trip{ 0.031 | 43.5 [0.024 | 20.8 [0.012] 176 [0.012] 125
Porter Iton {0032 | 21.2 10.033 | 147 [0.031 ] 145 {0.029] 15.0
4. 2 B
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