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Abstract — Because food crops serve as the raw materials for biodiesel, the increasing use of biodiesel as an
alternative fuel can lead to adverse effects such as food price inflation and may contribute to global starvation.
To solve these problems, efforts are being made to explore various nonedible raw materials for producing biodie-
sel. Different raw materials impart different fuel characteristics to biodiesel. In this study, we synthesized pure
fatty acid methyl ester (FAME), which is a biodiesel component, and then analyzed its fuel properties. The fuel
properties of pure FAME would be useful in producing biodiesel from various new raw materials.
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Fig. 1. Synthetic method of biodiesel from triglyceride.
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Table 1. Determination of fatty acid methyl ester component in biodiesel by GC-Mass

Biodiesel Soybean Palm Perilla Beef tallow Fork lard
BD BD BD BD BD
Methyl dodecanoate (C12:0) - 1.3 - 0.3 -
Methyl myristate (C14:0) trace 2.7 - 5.8 4.1
Methyl pentadecanoate (C15:0) - - - 1.0 trace
Methyl palmitate (C16:0) 17.1 353 15.0 214 24.1
Methyl palmitoleate (C16:1) trace 0.3 - 5 5.1
Methyl heptadecanoate (C17:0) - - - 0.6 1.0
Methyl cis-10-heptadecenoate (C17:1) - - - 3 1.3
Methyl Stearate (C18:0) 13 12 1.1 17.2 16.2
Methyl oleate (C18:1) 16.9 38 12 37.6 429
Methyl linoleate (C18:2) 39 8 19 1.6 trace
Methyl linolenate (C18:3) 7.5 - 51 - -
Methyl cis-10- nonadecenoate (C19:1) - - - 0.6 0.4
Methyl arachidate (C20:0) - 1 - 04 0.6
Methyl cis-11-eicosenoate (C20:1) trace trace trace 0.9 23
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Fig. 2. HFRR instrument and microscope.
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Fig. 3. Analyzed of derived cetane number using IQT
(ignition quality tester).

g Exdol7t A xserstrd FEQl methyl
arachidate®} methyl behenates= 40°C, 50°CollA] LA
FHE e SRAEE SAHY F fIdth T ols
2xoA 24E FHEERE FEAF SFFGGlA
Hoju} HE=AFE ALSEA] Zalsith
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WSS SHIE SUkkE AR EAEATE E dotry] Sl @43 fredds Stk e =
Table 2. Synthesis of fatty acid methyl ester as biodiesel components
Biodiesel Yield Biodiesel Yield
Methyl myristate(C14:0) 96 Methyl linoleate(C18:2) 95
Methyl palmitate(C16:0) 95 Methyl linolenate(C18:3) 92
Methyl stearate(C18:0) 98 Methyl arachidate(C20:0) 94
Methyl oleate(C18:1) 96 Methyl behenate(C22:0) 96
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Table 3. Determination of Kinematic Viscosity

Biodiesel 40°C 50°C 100°C
Petrodiesel 1.994 1.695 0.8992
Methyl myristate 3.288 2.713 1.317
Methyl palmitate 4374 3.544 1.631
Methyl stearate 4.561 4.561 1.993
Methyl oleate 4.451 3.706 1.707
Methyl linoleate 3.740 3.123 1.551
Methyl linolenate 3.467 2.928 1.497
Methyl arachidate nd 5.741 2.386
Methyl behenate nd nd 2.815

T2 908 v, A (solid phase)e] FAEHE &
T oujsin, &4 oldtR 2EE WSS W oA

Table 5. Determination of derived cetane number

qYHE - A - IS - =

Table 4. Determination of cold fuel properties

Biodiesel Clotzilcg)omt Pou(r0 (gomt
Petrodiesel -10 -22
Methyl myristate 17 17
Methyl palmitate 28 26
Methyl stearate 36 34
Methyl oleate -16 -18
Methyl linoleate -46 < -55
Methyl linolenate -51 < -55
Methyl arachidate nd 44
Methyl behenate 50 nd

4ol BEA e L, & #EN Y= LES #
F30le} W), o|F e ALM F8 ARSH
otk 4% FEHS 24T A3 vlelorid 4
A ARuAde 33 fE5l -10°C, 22°C=
ZAE And s BAgS Blon, &Y o
o ke = sajekaies Fejel vlelorid TR
Zo 2o ool o3 $50] BEHAY. A
T 2 ¥ haFo] ®-e methyl linoleate®} methyl
linolenate= o] Z+z+ -45°C, -51°C, f&54d°] E5F
-55°C olsk= A oeN A2E/do] ¢ =5 A
= & g AT

Ae7he vdAge] Fshds velle Aesde
SR AR 2o dge] AnEd, wiEvks
A7t Soll FFE WRIL16]. wloletid g Ete}
Afrtde] freAderts 4% 439 Afuae

48.91% 1) Wi, nlolorAle] fEARHE A 8]

Biodiesel 20%" 40% 60% 80% 100%
Methyl myristate 55.05 58.26 61.84 65.28 70.03
Methyl palmitate 56.72 60.88 66.44 nd nd
Methyl stearate 58.64 63.42 71.82 nd nd
Methyl oleate 56.54 58.34 59.43 62.66 65.07
Methyl linoleate 51.74 50.14 50.87 51.23 51.16
Methyl linolenate 49.52 46.74 45.12 43.68 42.71
Methyl arachidate 61.88 65.24 nd nd nd
Methyl behenate 62.81 67.28 nd nd nd

a : biodiesel blended ratio in petrodiesel
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Table 6. Analysis of Lubricity and Oxidation Stability

Lubricity ~ Oxidation

Biodiesel (um) stability(h)
Petrodiesel 518 >3 days
Methyl myristate(C14:0) 224 >3 days
Methyl palmitate (C16:0) 218 70.15
Methyl stearate (C18:0) 213 71.16
Methyl oleate (C18:1) 211 17.97
Methyl linoleate (C18:2) 175 1.24
Methyl linolenate (C18:3) 141 0.30
Methyl arachidate (C20:0) 205 71.26
Methyl behenate (C22:0) 202 63.81
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