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Abstracts — The effect of additives in the synthesis of biodiesel fuel using supercritical methanol was studied in order
to examine the possibility of application of spent vegetable oil as a raw material, which has high contents of water or
free fatty acid. The experiments were performed by varying the contents of water, free fatty acid or antioxidants respec-
tively in a batch reactor. The contents of fatty acid methyl ester was analyzed by a gas chromatography. As the water
contents increased, the contents of fatty acid methyl ester decreased, however, the decrease was very little compared
with the alkaline and acid catalyst. The effect of the contents of free fatty acid, vitamin E, and -carotene was negligible.
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Table 1. Properties of methanol at ambient and supercritical condition
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Properties CH,OH scCH;OH

p (25°C, 1bar)  (250°C, 200 bar)
Density (g/cm?) 0.80 0.27
Ionic product, log K, -0.77 N/A
Dielectric constant 32.6 72
Viscosity, Pas 5.4x10" 0.58x10*
Hydrogen bonding No. 1.93 <0.7
Solubility parameter, (MPa)"? 7.1 4.1
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Fig. 1. Schematic diagram of batch reactor system.
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Fig. 2. Definition of reaction time.
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Table 2. Conditions for analysis of FAME by gas chromatography

Equipment Gas Chromatography (HP6890)
Detector FID Detector
Sample Product 50 mg
Standard 1 ml (1 g heptadecanoate /100 ml heptane)
Injection Volume 1ul
Column HP-INNO Wax column
Gas Flow Rate Helium 40 ml/min
Air 400 ml/min
0, 40 ml/min
Injector Temp. 260 °C
Detector Temp. 260 °C
Oven Temp. 150 °C 5 °C/min to 250 °C, 10 min hold
Column Flow Rate 1 ml/min
Split ratio 1:50
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°1°ﬂ 1= AR 247 Ak o~ 2.0] §hAdre) o] FAF

5 Uehith HER AabEel|aH 20 Aat 2442 At
Al o] A 297 ARl dnkd o ® ErZEAet
o|=9] Holo~E|2 3} W-S-& Fig. 49} & WRSAS Eaf o]
i Zlo= deA gl ol et ExEEAete| =] At
AT At el E| 2.9 At 2408 X8 "t wet
1 %97 HEkSo|x ] Holo| AH|=3} uke- w3l o]9) S 3}

07 9ojs gelsk 4= gl

1=

3-2. REIRIGL 2ol I

Fig. 59 350 °CollA] frejxdake] gafel] ukz Adaked ol

Bl ] WEkE vehholet. felAdaks A7k ek A

ArteE e sg 2] o] 93.9%el Gl ot frelAake 3
7hEE Aol =e] do] 25 fhaete] frelAd
AFe] Eado] 30% W Ak ol 2B 20] Eako) 86.2%714] 3t

100,00 -
s000 ¢ —ny _
80.00 -
7000 -

60.00 -
50.00
40.00 ~
30.00 -
20.00
10.00

FAME contents (%)

0.00 T T T T T 1
a 2 4 6 8 10 12

Water contents (%)
Fig. S. Effect of FFA content on transesterification of palm oil.
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Fig. 3. Typical chromatogram for FAME.
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Fig. 10. Effect of content of antioxidant on transesterification of palm oil
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