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Influence of Degree of Unsaturation of Fatty Acid Methyl Ester on Oxidative
Deterioration Behavior of Model Biodiesel Mixed Diesel Fuel

Yohko ABE, Makoto TOBA*, Takehisa MOCHIZUKI, and Yuji YOSHIMURA
National Institute of Advanced Industrial Science and Technology, 1-1-1Higashi, Tsukuba, Ibaraki 305-8565, JAPAN

(Received July 13, 2009)

In order to investigate the influence of fatty acid methyl ester (FAME) on oxidative deterioration behavior of biodiesel
mixed diesel fuel, FAME/tetradecane mixtures were prepared as model biodiesel/diesel mixtures and their oxidation
tests were carried out. The mixed fuel containing FAME with more than two double bonds formed large amount of acid
by the oxidation. The mixture containing methyl linolenate formed sludge and its acid value was high. The sulfur
compound in the mixed fuel was oxidized and most of them were contained in the sludge.
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Fig. 1 Oxidation Stability of Various FAME Measured by Rancimat Test

Table 1 Peroxide Value Increase and Total Acid Value Increase of Swt%
of FAME Containing Tetradecane after Oxidation Test

APOV? (mea/kg) AAV® (mgKOH/g)

FAME
C14 c148Y cl4 c14s”
None 146.52 126.97 0.91 0.46
C18:0 n.d. n.d. 0.03 0.03
C18:1 288.69 275.90 2.92 21
C18:2 254,32 316.59 20.33 39.34
C18:3 (total) @ 1176.64 914,42 152.51 146.31
C18:3 (supernatant) 32153 271.45 31.10 20.81
C18:3 (sludge) 853.51 641.82 121.40 125.49

a) Peroxide value increase.

b) Total acid value increase.

¢) Tetradecane mixed with sulfur compound.
d) Sum of supematant and sludge.

n.d.: not detected.
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Table 2 Elemental Analysis of Fresh and Oxidized B5* Methyl
Linolenate/Tetradecane

Feedstock  Supernatant® Sludge”
Element (mass%)
C14 C148Y  Ci14  C145°  c14  C148?

Carbon 842 847 805 813 624 623
Hydrogen 149 152 141 143 8.8 8.5
Oxygen 0.9 0.1 54 44 288 292
Nitrogen n.d. n.d. nd. n.d. n.d. n.d.
Sulfur nd. <01 nd. <0.1 n.d. <0.1

Hydrogen/Carbon® 2.11  2.14 209 210 168  1.63
Oxygen/Carbon® 001  0.001 005 004 035 035

a) Blended methyl linolenate(5mass%) with tetradecane(95mass%).
b) Products were obtained by oxidation test.

c) Tetradecane mixed with sulfur compound.

d) Atomic ratio.

n.d.: not detected.

Table 3 Sulfur Concentrations of Fresh and Oxidized B5* Methyl
Linolenate/Tetradecane(C 14S)

Feedstock Supernatantb) Sludgeb)

2811.0

a) Blended methyl linolenate(5Smass%) with tetradecane(95mass%).
b) Products were obtained by oxidation test.

Sulfur (ppm) 3767 703
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