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Figure 1: (a) Continuous packed-bed reaction devices for
transesterification of oil: 1, methanol; 2, oil; 3, high-
pressure pump; 4 & 12, valves; 5, packed-bed reactor; 6 &
7, thermometers; 8, pressure regulator; 9, gas-liquid
separator; 10, product collector; 11, condenser. (b)
Schematic diagram of the packed-bed reactor with packing
catalyst and inert material.
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Figure 2: The operation conditions and FAME Yyield
without catalyst and with AlO carrier catalyst.
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Figure 3: The effect of temperature on FAME production
with different catalyst. Operation condition: pressure =
1300 psi, methanol-oil ratio = 23, residence time = 11 min.
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Figure 4: The effect of pressure on FAME production with
different catalyst. Operation condition: temperature = 250
°C, methanol-oil ratio = 23, residence time = 11 min.
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Figure 5: The effect of methanol-oil ratio on FAME
production with the base and acid catalysts. Operation
condition: temperature = 210 °C, pressure = 1300 psi,
residence time = 11 min.
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Figure 6: The effect of residence time on FAME
production with the base and acid catalysts. Operation
condition: temperature = 210 °C, pressure = 1300 psi,
methanol-oil ratio = 23.



