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Chawida Panyasurayut 2008: Oxidation Stability Improvement of Jatropha-coconut
Biodiesel blends. Master of Engineering (Chemical Engineering), Major Field:
Chemical Engineering, Department of Chemical Engineering. Thesis Advisor:

Associate Professor Penjit Srinophakun, Ph.D. 141 pages.

This research studied the oxidation stability improvement of Jatropha biodiesel by
mixing with coconut biodiesel at different weight ratios of Jatropha biodiesel and coconut
biodiesel of 100:0, 80:20, 60:40, 50:50, 40:60, 20:80 and 0:100. The results showed that the
biodiesel from the 50:50 of Jatropha biodiesel and coconut biodiesel prolonged the oxidation
stability from 3.7 to 7.3 h and the cloud and pour points of the mixed biodiesel are increased
from 3 to 9 °C and -8 to 0 °C respectively. Nevertheless, three types of antioxidants namely
BHA (Butylated hydroxyanisole), BHT (Butylated hydroxytoluene) and Kerobit” TP 26 were
mixed to the Jatropha biodiesel at different concentration and the oxidation stability of the
samples were tested according to EN 14112 standard. It was found that the minimum BHA
antioxidant applied to 100% Jatropha biodiesel was 200 ppm. In addition the 150 and 50 ppm of
BHA were the minimum concentration for mixed bicdiesel of Jatropha and coconut at the ratios
of 80:20 and 60:40 resulting the cloud points of 5 and 8 °C and the pour points of -5 and -2 °C
respectively. To invest.igate long term stability of biodiesel, the samples were kept in the dark at
room temperature for a period of 10 weeks. Increasing storage time showed the decreasing of
oxidation stability of biodiesel samples. After the storage for 10 weeks, the oxidation stability
of Jatropha biodiesel with 200 ppm of BHA, and biodiesel from Jatropha and coconut biodiesel
blending at the ratios of 60:40 with 50 ppm of BHA decreased by 21.46% and 9.27%
respectively. Furthermore, mixing Jatropha biodiesel with coconut biodiesel and adding
antioxidant to Jatropha biodiesel has not affect on other properties of biodiesel according to EN

14214 standard.
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Fatty acid Systematic name Carbon atoms Formula
Lauric Dodecanoic 12:0 C,H,,0,
Myristic Tetradecanoic 14:0 C,H,0,
Plamitic Hexadecanoic 16:0 CH,,0,
Stearic Octadecanoic 18:0 CH,0,
Arachidic Elcosanoic 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 C,H,,0,
Linoleic cis-9,cis-12-Octadecadienoic 18:2 CH,,0,
Linolenic cis-9,cis-12,cis-15-Octadecatrienoic 18:3 CH,,0,
Erueic cis-13-Docosenoic 22:1 C,H,,0,
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Fatty acid composition % by weight
Vegetable oil | 14:
. 16:0 | 180 | 20:0 | 22:0 | 240 | 181 | 22:1 18:2 | 183
Corn® 0 12 2 Tr 0 0 25 0 6 Tr
Cottonseed" 0 28 1 0 0 0 13 0 58 0
Crambe" 0 2 1 2 1 1 19 59 9 7
Peanut’ 0 11 2 1 2 1 48 0 32 1
Rapeseed” 0 3 1 0 0 0 64 0 22 8
Safflower" 0 9 2 0 0 0 12 0 78 0
Sesame" 0 13 4 0 0 0 53 0 30 0
Soya bean’ 0 12 3 0 0 0 23 0 55 6
Sunflower" 0 6 3 0 0 0 17 0 74 0
Rice -bran" 04- | 11.7- | 1.7 0.4- 04- | 39.2- 26.4-
06 | 165 2.5 0.6 _ 0.9 43.7 _ 35.1 _
Sal' 45- | 342- | 6.3- 34.2-
- - - - 2.7 -
8.6 44.8 12.2 44.8
Mahua' 16.0- | 20.0- | 0.0- 41.0- 8.9-
_ 282 | 251 33 _ _ 51.0 _ 13.7 _
Neem' 02- | 13.6- | 144- | 0.8- 49.1- 2.3-
026 | 162 | 241 34 _ _ 61.9 _ 15.8 _
Karanja" 3.7 2.4- 1.1- | 44.5- 10.8-
) 7.9 8.9 ) ) 3.5 71.3 ) 183 )
Jatropha’ - 149 | 60 - - - 412 - 374 -
Coconut’ 16.8
7.5- 2.0- 5.0- 1.0-
) 10.2 4.0 _ _ _ 10.0 2.5 _
21.0
Tr = traces

3: ° Srivastava and Prasad (2000)
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Kinematic Heating | Cloud Pour Flash Carbon
Vegetable o Cetane Density

viscosity value point Point point residue

oil number . . . (kg/M)

at40°C (MJ/kg) O (O (O (Wt%)
Corn 34.9 37.60 39.50 -1.1 -40.0 277 0.9095 0.24
Cotton-seed 335 41.8 39.5 1.7 -15.0 234 0.9148 0.24
Cramble 53.6 44.6 40.5 10.0 -12.2 274 0.9044 0.23
Linseed 222 34.6 39.3 1.7 -15.0 241 0.9236 0.22
Peanut 39.6 41.8 49.8 12.8 -6.7 271 0.9026 0.24
Rapeseed 37.0 37.6 39.7 -3.9 -31.7 246 0.9115 0.30
Saftlower 313 41.3 39.5 18.3 -6.7 260 0.9144 0.25
Sesame 355 40.2 393 -3.9 -94 260 0.9133 0.25
Soyabean 32.6 37.9 39.6 -3.9 -12.2 254 0.9138 0.27
Sunflower 33.9 37.1 39.6 7.2 -15.0 274 0.9161 0.23
Palm 39.6 42.0 - 31.0 - 267 0.9180 -
Babassu 30.3 38.0 - 20.0 - 150 0.9460 -
Tallow - - 40.0 - - 201 - 6.21

301 Srivastava and Prasad (2000)
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| "

CH,—COO —R, R,—COO —R, CH, —OH
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A3: Agarwal (2007)

Aaaa o an % aaa Ll
Ufnsemaudieamesliagu (Khan, 2002) Uszneudlelniedes o Ao

1.4.1 ﬂﬁﬁ?ﬂ1ﬁﬂ@ﬁﬂ!ﬂ%ﬂ (Saponification)
aaa any @ I aaa A 9 'dg) z =) " @ 4
Ugnsoradetthadwiulasernadwayiv uvnaiusoniidantla
a S QQJ} 9 A v A [ 9
leTas lade (Alkaline hydrolysis) Tagiimsasdu Ae na luiudaszivasazaeua vag v
9 [ aaa A J o S Z} ] aaa & o A
ANuTeuNIYNTe niswamesnumazaeua laslivingnlulfnie yeezvinsnlasy
= <4 2 A s aa o =
lasnaiwe l5a liflundweseauazarsilszneuindevesnsanisuendan naasdaniui 11

uay 12

Il I
R—C—OH + NaOH Bl p o ong' o H,0
Free fatty acid Metallic alkoxide Salt Water

a1 URRsoadetiflinguainnsa luiudasy

131: Khan (2002)
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131: Khan (2002)
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CH,—COO —R, R,—COO—H CH,—OH
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31: Khan (2002)
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