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Potjanee Saeong 2008: Biodiesel Production of Jatropha Qil by Transesterification Using
Microwave Irradiation. Master of Engineering (Chemical Engineering), Major Field:
Chemical Engineering, Department of Chemical Engineering. Thesis Advisor:

Assistant Professor Jarun Chutmanop, D. Eng. 126 pages.

This research investigated the optimum conditions of the biodiesel production from
Jatropha curcus oil by microwave irradiation to reduce reaction time. The effect of water
conttent in oil raw material on methyl ester content and biodiesel yield was studied by using
sodium chloride concentration from 0-30 % by weight as an absorben. The results showed that
the 20 % sodium chloride concentration by weight increased methyl ester content by 3.37 % and
biodiesel yield by 4.60 %. In addition the effect of sodium methoxide concentration varied from
0.5-1.5 % by weight, molar ratio of methanol to oil from 6:1-9:1, reaction time ranged 1-5
minute and heat rate of microwave from 90-360 watt was investigated. It was found that the
conditions which the highest methyl ester was achieved were 1.5% by weight of sodium
methoxide, methanol to oil ratio of 7.5:1, reaction time of 4 minutes and heat rate of microwave
at 90 watt. The percentage of methyl ester in the obtained product was 99.97%. The property of
biodiesel at the optimization conditions was 4.51 mm’/s at 40° C of viscosity, 196 ° C of flash
point, 4.0 ° C of cloud point, 1.5 ° C of pour point, 0.28 mg KOH/g of acid value and 99.97%
of methyl ester content according to the department of energy business and ASTM D 6751-02

Standards.

Student’s signature Thesis Advisor’s signature
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Biodiesel Production of Jatropha Oil by Transesterification Using Microwave

Irradiation
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#30: Srivastava and Prasad (2000)
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Fatty acid Systematic Structure Formula
Lauric Dodecanoic 12:0 C,H,,0,
Myristic Tetradecanoic 14:0 C,H,0,
Palmitic Hexadecanoic 16:0 C,H,,0,
Stearic Octadecanoic 18:0 C,H,0,
Arachidic Eicosanoic 20:0 C,,H,,0,
Behenic Docosanoic 22:0 C,,H,0,
Lignoceric Tetracosanoic 24:0 C,,H,0,
Oleic cis-9- Octadecenoic 18:1 CH,,0,
Linoleic cis-9,cis-12- Octadecadienoic 18:2 CH,,0,
Linolenic cis-9,cis-12,cis-15- Octadecatrienoic 18:3 CH,,0,
Erucic cis-13-Docosenoic 22:1 C,,H,,0,

#30: Srivastava and Prasad (2000)
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Crude palm Crude
Fatty acid Jatropha oil  Palm stearin Palm olein Soybean oil  Sunflower oil
oil coconut oil

Caprylic acid (C,/0) - 7.42 - - - - -
Capric acid (C,,/0) - 5.78 - - - - -
Lauric acid (C,,/0) 0.35 49.75 - 0.25 0.37 0.1 -
Myristic acid (C,,/0) 0.92 18.75 - 1.27 0.91 0.2 0.1
Palmitic acid (C,/0) 4411 8.60 14.85 59.19 38.53 10.7 6.0
Stearic acid (C,4/0) 4.36 2.63 7.43 4.43 0.08 3.9 4.0
Arachidic acid (C,,/0) 0.09 0.18 0.08 0.31 0.13 0.2 1.2
Sum of saturated FA 49.83 93.13 22.36 65.45 40.02 15.1 11.2
Palmitoleic acid (C,/1) - - - 0.08 - 0.3 <1.0
Oleic acid (C /1) 38.97 5.53 47.65 28.61 58.13 22.8 16.5
Linoleic acid (C,4/2) 11.21 1.26 29.80 5.86 1.78 50.8 72.4
Linolenic acid (C,,/3) - 0.07 0.19 - 0.07 6.8 0.6
Sum of unsaturated FA 50.18 6.86 77.64 34.55 59.98 80.7 90.5
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1 0 1.3 7.5:1 4 90 94.72 84.19 95.09 94.67
2 10 13 7.5:1 4 90 94.89 94.79 94.94 94.87
3 20 1.3 7.5:1 4 90 98.97 97.59 97.56 98.04
4 30 1.3 7.5:1 4 90 98.10 97.71 98.50 98.10
5 20 0.5 7.5:1 4 90 71.51 64.66 70.46 68.88
6 20 1.0 7.5:1 4 90 99.65 97.17 95.14 97.32
7 20 15 7.5:1 4 90 100.00 100.00 99.91 99.97
8 20 1.5 6:1 4 90 96.43 97.41 98.89 97.58
9 20 15 7.5:1 4 90 100.00 100.00 99.72 99.91
10 20 1.5 9:1 4 90 99.91 100.00 100.00 99.97
11 20 1.5 7.5:1 1 90 96.85 94.72 93.84 95.14
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15 20 1.5 7.5:1 5 90 97.59 97.34 96.30 97.08
16 20 1.5 7.5:1 2 90 97.51 98.13 97.34 97.66
17 20 1.5 7.5:1 2 320 97.01 97.07 98.01 97.36
18 20 1.5 7.5:1 2 360 97.61 97.98 96.88 97.49
19 20 1.5 7.5:1 4 90 100.00 99.37 99.72 99.70
20 20 1.5 7.5:1 4 320 100.00 99.22 99.27 99.50
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1 0 1.3 7.5:1 4 90 85.20 84.80 84.12 84.71
2 10 1.3 7.5:1 4 90 84.31 84.35 85.52 84.73
3 20 13 7.5:1 4 90 89.60 89.10 89.24 89.31
4 30 1.3 7.5:1 4 90 90.08 88.64 89.2 89.32
5 20 0.5 7.5:1 4 90 81.94 78.98 76.90 79.28
6 20 1.0 7.5:1 4 90 91.08 88.88 87.96 89.31
7 20 1.5 7.5:1 4 90 89.18 88.84 89.74 89.26
8 20 1.5 6:1 4 90 85.11 84.75 84.56 84.81
9 20 1.5 7.5:1 4 90 86.14 87.36 87.95 87.15
10 20 1.5 9:1 4 90 86.84 89.13 87.98 87.98
11 20 1.5 7.5:1 1 90 85.30 84.96 83.82 84.70

12 20 1.5 7.5:1 2 90 89.10 89.64 89.24 89.33
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20 20 1.5 7.5:1 4 320 89.82 88.70 89.64 89.39
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