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methyl esters

NTTUIUNTINAR Homogeneous Heterogeneous Enzymatic process SCM
catalytic process catalytic process process
Catalyst Alkali or acid Metal oxide or Immobilized lipase None
carbonate
Pressure (MPa) 0.1 0.1-5 0.1 > 8.09
Temperature 30-65 30-200 35-40 >239.4
(o)
Reaction time (Hr) 0.5-4 0.5-3 1-8 120-242 s
Yield Normal to high Normal Low to high High
Removal for Methanol, catalyst, | Methanol , ethanol Methanol or methyl Methanol
purification saponified product acetate
Waste Waste water None None None
Glycerin purity Low Low to normal Normal or High
triacetylglycerol
Free fatty acid Saponified product Methyl esters By product, Methyl

esters
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Type of oil Density Flash point | Kinematic viscosity Acid value Heating value
(g/em’) cC) (cst, at 40 °C) (mg KOH/g) (MJ/kg)
Jatropha 0.92 225 28.4 28 38.5
Soybean 0.91 254 32.9 0.2 39.6
Palm 0.90 | 22.72 3 39.8
Corn 0.91 28 34.9 - 39.5
Cooking oil 0.90 = 44.7 2:5 -
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" Heat "

R=C—OH + NaOH == R—C=0Na" + H,0
Free Fatty Acid Metalic alkoxide Salt Water
»win
0 0
" Water "

R—C—OR + NaOH =——= R—C—0ONa' + ROH
Ester Metalic alkoxide Salt Simple Alcohol
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Alcohol Critical temperature Critical Pressure 5901 (L1IN/an)
K °C (MPa) @l 2553)
Methanol 5122 239.2 8.1 8-12
Ethanol 516 243.2 6.4 18-20
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