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Abstract — In this study, non-catalytic transesterification using supercritical methanol was performed for preparation
of biodiesel from palm oil. In order to investigate the effects of reaction parameters such as molar ratio of methanol to
0il(30:1~60:1), pressure(8~25 MPa), temperature(320~350 °C), agitation speed(0~1,000 rpm) and time(0~20 min) on
the content of fatty acid methyl esters(FAMEs), we carried out the study using a batch reactor. With increasing molar
ratio of methanol to oil, the content of FAMEs increased. However, the content of FAMEs was little affected by molar
ratio above 45 and pressure above 20 MPa. The content of FAMEs increased when the temperature increased. However,
the content of FAMEs decreased with temperature above at 350 °C and with time above 5 min. It was found that the agi-
tation speed above 500 rpm scarcely affected the content of FAMEs. The highest content of FAMEs in biodiesel(95%)
was obtained under the reaction conditions: temperature of 335 °C, pressure of 20 MPa, molar ratio of 45:1(methanol to
palm oil), agitation speed of 500 rpm and time of 10 min.
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Table 1. Physicochemical properties of methanol in ordinary and supercritical conditions

Properties Ordinary condition (25 °C, atmospheric pressure) Supercritical condition (250 °C, 20 MPa)
Specific gravity, kg/l 0.7915 0.2720

Tonic product, log kw -0.77 Not available

Dielectric constant 32.6 7.2

Viscosity, Pa's 5.4x107* 0.58x10™

Hydrogen Bonding number 1.93 <0.7

Solubility parameter, (MPa)'”? 7.1 4.1
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Fig. 1. Schematic diagram of experimental apparatus.
1. Autoclave reactor 4. Hot plate magnetic stirrer
2. Shut-off valve T1, T2: Thermocouple
3. Pressure gauge TC: Temperature controller
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DA is the total peak area from the methyl ester

Agrp is the peak area corresponding to methyl heptadecanoate

Csrp is the concentration of the methyl heptadecanoate solution
[mg/ml]

Vsrp is the volume of the methyl heptadecanoate solution[ml]

m is the mass of the sample[mg]
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Fig. 2. Effect of reaction pressure and molar ratio of methanol to oil
on the content of FAMEs at 335 °C, 10 min.
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Fig. 3. Effect of reaction time and temperature on the content of
FAME:s at 20 MPa, 45:1(molar ratio).
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Fig. 4. Effect of agitation speed on the content of FAMEs at 335 °C,
20 MPa, 10 min.
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