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Abstract — Biodiesel is gaining more attractive due to its eco-friendly and the fact that it is prepared from renewable
sources. It is monoalkyl esters of long chain fatty acids derived from vegetable oils and animal fats via transesterifica-
tion reaction with alcohol in the presence of catalyst. This paper will review briefly (1) the effect of reaction conditions
such as catalyst type, amount of free fatty acid and moisture, molar ratio of alcohol and oil, alcohol type, reaction tem-
perature and time and stirring intesity, (2) downstream process of biodiesel after transesterification reaction, and (3)
potentialities of biodiesel as an alternative fuel based on its properties in diesel engines.
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Table 1. Quality requirements for biodiesel (BD 100)

Limits .
Property - Units

EN14214 (EU) Korea recommendation

Ester content min 96.5 min 96.5 weight %
Flash point min 120 min 120 °C
Viscosity 3.5~5.0 1.9~5.0 40 °C, mm%/s
Carbon residue max 0.3 max 0.1 weight %
Sulfur content max 10 max 10 mg/kg
Ash content max 0.02 max 0.01 weight %
Contamination contents max 24 included to water content mg/kg
Cetane number min 51 min 49
Oxidation stability min 6 min 6 110°C, h
Acid No. max 0.5 max 0.5 mg KOH/g
Copper corrosion max 1 max 1 50 °C, 3h
Desity 860~900 860~900 15°C, kg/m’
Total glycerol max 0.25 max 0.24 weight %
Methanol content max 0.20 max 0.20 weight %
Alkali metal(Na+K) max 5.0 max 5.0 mg/kg
Alkali metal(CatMg) max 5.0 max 5.0 mg/kg
Phosphorous content max 10.0 max 10.0 mg/kg
lodine value max 120 -
Monoglycerol content max 0.8 - weight %
Diglycerol content max 0.2 - weight %
Triglycerol content max 0.2 - weight %
Water content max 500 max 0.05% mg/kg
CFPP -15~0 0 °C
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Fig. 1. Biodiesel manufacturing process.
Table 2. Composition of various oils and fats|2, 5]
Oil or fat Myristic 14:0 Palmitic 16:0 Stearic 18:0 Oleic 18:1 Linoleic 18:2 Linolenic 18:3
Soybean 6-10 2-5 20-30 50-60 5-11
Comn 1-2 8-12 2-5 19-49 34-62 trace
Peanut 8-9 2-3 50-65 20-30
Olive 9-10 2-3 73-84 10-12 trace
Cottonseed 0-2 20-25 1-2 23-35 40-50 trace
Palm 35.1 8.2 477 7.7 0.3
Jatropha 14.2 6.9 43.1 344
Hi oleic rapeseed 43 13 59.9 21.1 13.2
Butter 7-10 24-26 10-13 28-31 1-2.5 0.2-0.5
Lard 1-2 28-30 12-18 40-50 7-13 0-1
Tallow 3-6 24-32 20-25 37-43 2-3
Yellow grease 243 23.24 (16:1=3.79) 12.96 4432 6.97 0.67

Table 3. Characteristics of common fatty and their methyl esters|S]

Fatty acid Methyl ester ~ Formular Molecular weight Melting point
Palmitic acid C,¢H3,0, 256.428 63-64
Methyl palmitate C,7H5,0, 270.457 30.5
Stearic acid C,sH560, 284.481 70
Methyl stearate C,9H330, 298.511 39
Oleic acid C,gH3,0, 282.456 16
Methyl oleate C9H360, 296.495 -20
Linoleic acid C,sH3,0, 280.450 -5
Methyl linoleate C,oH5,0, 294.479 -35
Linolenic acid C,sH500, 278.434 -11
Methyl linolenate C,oH1,0, 292.463 -52/-57
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Fig. 2. Transesterification to form alkyl ester.
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Fig. 3. Mechanism of base-catalyzed transesterification.
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Table 5. Biodiesel quality before and after distillation|[35]
After distillation

Before distillation

Free glycerin, weight % 0.007 0.008
Total glycerin, weight % 0.186 0.02
Sulfur, ppm 6 ppm 1 ppm
Acid number, mgKOH/g 0.75 0.50
Phosphorus, ppm <5 <5
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Table 4. Variation of parameters after magnesuim silicate (Magnesol) adsorbent treatment for rapeseed methyl ester[34]

Parameter Specification Unwashed, Untreated 1.5% Magnesol treated Washed and dried
ASTM 6751

Free glycerin, % max 0.020 0.134 0.005 0.000
Total glycerin, % max 0.240 0.297 0.162 0.162
Carbon residue, % max 0.050 0.02 <0.010 <0.010
Sulfated Ash, mass% max 0.020 0.033 0.000 0.002
EN 14214

Oxidation stability at 110 °C, 1 h 6.0 min 0.61 2.25 0.49
Metal (Na + K), mg/kg max 5.0 161.0 4.0 3.0
Metal (Mg + Ca), mg/kg max 5.0 6.0 0.0 5.0
Soap, mg/kg None 1593 12 30
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