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Duanpen Chaithongdee 2009: The Study on the Oxidation Stability of Biodiesel from
Jatropha Oil. Master of Engineering (Chemical Engineering), Major Field: Chemical
Engineering, Department of Chemical Engineering.  Thesis Advisor: Associate

Professor Penjit Srinophakun, Ph.D. 149 pages.

Jatropha biodiesel was produced by transesterification reaction. Potassium hydroxide
was a catalyst at 1.5 percent by weight of Jatropha oil. Mole ratio of methanol and Jatropha oil
was 7:1. The condition namely temperature, speed of mixing and reaction time of this
experiment were 45 °C, 600 rpm and 1.5 hrs respectively. Then, the various antioxidants and
additives were added to Jatropha biodiesel. The range of antioxidant and additive concentration
were 0-750 and 0-1,000 ppm respectively. Three antioxidants were PG (3,4,5-
Trihydroxybenzoic acid propyl ester, Propyl gallate), TBHQ (T-Butyl hydroquinone) and BHA
(Butylated hydroxyanisole). Three commercial additives were ZEP additive, NITROX and L-
power. The induction time of biodiesel with either antioxidant or additive was measured

according to EN14112 using the Rancimat machine.

The result showed that PG was the best antioxidant for Jatropha biodiesel at the
concentration of 50, 150, 250, 350, 500, 650 and 750 ppm which could improve the induction
time from 4.21 to 18.93, 26.35, 30.20 32.98, 34.04, 36.01 and 37.55 hrs respectively. For the
storage of Jatropha biodiesel PG added at the concentration of 150 ppm for 20 weeks, the
induction time of the first week storage was 26.35 and led to 23.59 in the final week (reduced
10.47% from the first week). The properties of Jatropha biodiesel PG added at the concentration
of 150 ppm, were 4.40 cSt viscosity at 40 °C, 5 °C cloud point, -2 °C pour point, 190 °C flash

point, 875.5 kg/m3 density at 15 °C and 0.35 mg KOH/gm neutralization value.
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lusiuinswia
Foirall m:nu Tmu‘ FomsInenmani wrdafiny
AMIVOU NUBSR
Butyric acid 4 0 Butanoic acid Butterfat
Caproic acid 6 0 Hexanoic acid Butterfat
Caprylic acid 8 0 Octanoic acid Coconut oil
Capric acid 10 0 Decanoic acid Coconut oil
Lauric acid 12 0 Dodecanoic acid Coconut oil
Myristic acid 14 0 Tetradecanoic acid Palm kernel oil
Palmitic acid 16 0 Hexadecanoic acid Palm oil
Palmitoleic acid 16 1 9-Hexadecenoic acid Animal fats
Stearic acid 18 0 Octadecanoic acid Animal fats
Oleic acid 18 1 9-Octadecenoic acid Olive oil
Ricinoleic acid 18 1 12-Hydroxy-9-octadecenoic acid ~ Castor oil
Vaccenic acid 18 1 11-Octadecenoic acid Butterfat
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MINN 1 (919)

UIY MUY

Foirahl , L, FomsInenmani udafing
AMIVOU NUTSR
Linoleic acid 18 2 9, 12-Octadecadienoic acid Grape seed oil
Alpha-Linolenic 18 3 9, 12, 15-Octadecatrienoic acid Flaxseed
acid (ALA) (Linseed)
oil
Gamma-linolenic 18 3 6, 9, 12-Octadecatrienoic acid Borage oil
acid (GLA)
Arachidic acid 20 0 Eicosanoic acid Peanut oil,
Fish oil
Gadoleic acid 20 1 9-Eicosenoic acid Fish oil
Arachidonic acid 20 4 5, 8, 11, 14-Eicosatetraenoic acid Liver fats
(AA)
EPA 20 5 5,8, 11, 14, 17-Eicosapentaenoic  Fish oil
acid
Behenic acid 22 0 Docosanoic acid Rapeseed oil
Erucic acid 22 1 13-Docosenoic acid Rapeseed oil
DHA 22 6 4,7,10, 13, 16, 19- Fish oil
Docosahexaenoic acid

Lignoceric acid 24 0 Tetracosanoic acid Small amounts

in most fats

a
NN Zamora (2005 a)
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Saturated Unsaturated
Unsat. Alpha
Lauric Myristic Palmitic Stearic Oleic  Linoleic
Qil or Fat /Sat. Linolenic
acid acid acid acid acid acid
ratio acid
C12:0 C14:0 C16:0 C18:0 Ci18:1 Ci18:2
C18:3

Beef tallow 0.9 - 3 24 19 43 3 1
Butterfat (Cow) 0.5 3 11 27 12 29 2 1
Butterfat (Goat) 0.5 3 9 25 12 27 3 1
Canola oil 15.7 - - 4 2 62 22 10
(Rapeseed oil)

Coconut oil 0.1 47 18 9 3 6 2 -
Corn oil 6.7 - - 11 2 28 58 1
Cottonseed oil 2.8 - 1 22 3 19 54 1
Grape seed oil 73 - - 8 4 15 73 -
Jatropha oil ! 3.4 - - 14.2 6.9 43.1 34.4 -
Lard (Pork fat) 1.2 - 2 26 14 44 10 -
Olive oil 4.6 - - 13 3 71 10 1
Palm oil 1.0 - 1 45 4 40 10 -
Palm olein 1.3 - 1 37 4 46 11 -
Palm kernel oil 0.2 48 16 8 3 15 2 -
Peanut oil 4.0 - - 11 2 48 32 -
Safflower oil 10.1 - - 7 2 13 78 -
Sesame oil 6.6 - - 9 4 41 45 -
Soybean oil 5.7 - - 11 4 24 54 7
Sunflower oil 7.3 - - 7 5 19 68 1
Walnut oil 53 - - 11 5 28 51 5

30: Zamora (2005 b)

*Sarin et al. (2007)
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AMANTAIMEMN-IAT W Nuaen
Density (kg/m3 ) 918
Viscosity (cSt) 49.9
Calorific value (kJ/kg) 39,774
Flash point (OC) 240
Moisture content * (% ) 0.2
Kinematic viscosity ‘ (mmz/sec) 41.51
Specific gravity 0.878

31 Chhetri ef al. (2008)

* Kywe and Oo (2009)
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1311: National Renewable Energy Laboratory U.S. Department of Energy (2005)
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