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Study of Fuel Properties for Biodiesel Derived from Duck’s Oil

Young-Kwan LimT, Cheon-Ho Lee, Choong-Sub Jung, and EuiSoon Yim

ResearchCenter, Korea Institute of Petroleum Management, Chung-buk 363-883, Korea
(Received August 30, 2010; Accepted September 28, 2010)

Hlol o T Ae A EAFUAS AR 4 A ARAA ARE FAA ek AL AREA] try A4Ao] &
& ABALE ol g RS AU AT B ATNAE Sz R A7 2e7BS AR @ F 97150
£ olgato] AojolAH = WL g atleh, g Elof mol )] g dREyoR

U5, A% ASSA, &84, AR7tE 24

ohe d%e 2t

3l vlol o.vl A2
@ A3, el 547 el F28) ARAARE AHE

Biodiesel is well known for an eco-friendly alternative fuel for petrodiesel. But biodiesel has a disadvantage since it is derived
from expensive food resource. In this study, we synthesized the biodiesel from duck’s oil which was food trash via trans-
esterification under base catalyst. After analytic result of density, kinematic viscosity, cold temperature characteristics, lubricity
and cetane number which were main fuel characteristics, this duck’s biodiesel has enough potential to use as fuel except only
domestic winter season.
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Figure 1. Synthetic method of biodiesel from triglyceride.

Tablel. Typical Fatty Acid Composition of Fat from Different Animal
Sources

Fatty acids Beef Pork Poultry
Myristic (C14:0) 3 1 1
Palmitic (C16:0) 26 25 25

Palmitoleic (C16:1) 3 3 7
Stearic (C18:0) 14 14 4
Oleic (C18:1) 47 47 43

Linoleic (C18:2) 3 8 18
Linolenic (C18:3) 1 - -
Others 3 2 2
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Figure 2. Flow diagram of biodiesel synthesis from impure duck oil.
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Table 2. Specification of Diesel Fuel Properties in Korea

alolerAde] AR5 AT 655

Petrodiesel BD100 BD20
FAME content (vol%) below 5 over 96.5 20 £ 3 (10 = 3)°
Pour point (C) below 0.0 (-17)b - below 0.0 (-17)b
Flash point (C) over 40 over 120 over 40
Kin. Viscosity (40 C, mm?’/s) 1.9~55 1.9~5.0 1.9~55
Distillation (T90, ) below 360 - below 360
Carbon residue in 10% residual oil (wt%) below 0.15 - below 0.15
Carbon residue (wt%) - below 0.1 -
Water &sediment (vol.5) below 0.02 - below 0.02
Sulfur (mg/kg) below 10 below 10 below 30
Ash (Wt%) below 0.02 below 0.01 below 0.02
Cetane value (cetane index) over 52 - over 45
Copper strip corrosion (100 C, 3 h) below 1 below 1 below 1
CFPP (C)* below -16 below 0 below -16
Lubricity @60 C (HFRR wear scar, pm) below 400 - below 460
Density @15 C (kg/m’) 815~835 860~900 815~845
Water (wt%) - below 0.05 -
Solid impurity (mg/kg) - below 24 -
Acidity number (mg KOH/g) - below 0.24 below 0.10
Polyaromatics content (wt%) below 5 - -
Aromatics content (wt%) below 30 - -
Total glycerol (wt%) - below 0.24 -
Monoglyceride (Wt%) - below 0.80 -
Diglyceride (wt%) - below 0.20 -
Triglyceride (wt%) - below 0.20 -
Free glycerol (wt%) - below 0.02 -
Oxidation stability (110 C, h) - over 6 -
Methanol (wt%) - below 0.2 -
(Na + K) - below 5 -
Alkali metal (mg/kg)
(Ca + Mg) - below 5 -
Phosphorus (mg/kg) - below 10 -

a : CFPP (cold filter plug point) was only regulated atwinter season (Nov. 15~Feb. 28).

b : winter season specification
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Figure 3. HFRR instrument and microscope.
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Figure 4. Analyzed of derived cetane number using Ignition Quality
Tester.
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Table 3. Determination of Fatty Acid methyl Ester Component in
Biodiesel by GC-Mass

Biodiesel Molecular structure Duck oil’s BD

Methyl decanoate o
(C10:0) WOMe TRACE
Methyl o

dodecanoate PN NN 0.2
(C12:0)

Methyl myristate /\/\/\/\/\/\i 24
(C14:0) OMe ’
Methyl o

pentadecanoate NN NN NN 0.2
(C15:0)
Methyl palmitate a
PN NN .
(C16:0) OMe 249
Methyl o
palmitoleate \/\/\/R/\/\/\)I\OMe 9.8
(Cl6:1)
Methyl o
heptadecanoate NN NN NN 0.7
(C17:0)
Methyl Stearate 9
/\/\/\/\/\/\/\/\)j\ .
(C18:0) OMe 106
Methyl oleate 2
(C]g:l) WN\/\)I\OMe 34.1
o
Methyl linoleate —
(C182) Mom 11.4
Methyl cis-10- o
nonadecenoate _~ _~ o~ o~~~ 0.5
(C19:1)

Methyl arachidate /\/\/\/\/\/\/\/\/\j\ 038
(C20:0) OMe ’
Methyl o

cis-11-eicosenoate  ~ ~ ~~ o~~~y 0.7
(C20:1)
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Table 4. Analytic Result of Fuel Properties for Biodiesels
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Biodiesel Density (g/mL, 15 C)  Kin. Viscosity (mm®/sec) at 40 C Cloud point (C) Pour point (C) CFPP (C)
Base Diesel 0.8307 2.758 -3 -6 2
BD2.5 0.8316 2.774 2 -5 -2
BD20 0.8372 2.874 -1 2 -1
BD100 0.8660 3.755 2 3 2
Table 5. Determination of Lubricity for Biodiesels
Biodiesel Wear scar X (um) Wear scar Y (um) Wear scar Avg (um) Start temp/RH Start temp/RH Wear scar 1.4 (um)
Base diesel 596 639 617.5 24.9/48.3 25.7/47.0 609
BD2.5 275 269 272.0 25.2/51.3 26.9/48.3 255
BD20 228 202 215.0 26.2/51.4 27.9/47.6 193
BD100% 201 204 202.5 26.0/50.2 26.7/48.6 185
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Figure 5. Analysis of lubricity for biodiesel which was derived from
duck oil using HFRR.

Table 6. Derived Cetane Number of Blended Biodiesel Fuels

1D DCN Charge P. Inj. P Test. T

Base diesel  3.905 52.25 310.2 175.4 556.6
BD2.5 3.803 53.53 3103 175.4 556.1
BD20 3.759 54.10 309.7 175.4 556.7
BD100 3.571 56.72 309.8 1754 556.0

SLelAl(naphthenes), ©]143}elA], W3S (aromatics) A= oFslE
o e Ui oW AatebiA sio] WobA vlFe] wal
AE7} solx| B g dAnl7) EolAd 7RETe] &8/do] AgEo] &
Sl B AdaE dovlE Y @o] R wied A4 4
8] Ae7t 4178 sk
A -+ CFRNZ(Cooperative fuel research engine)S ©]-8-3}o]
AeZFe SR, EAAke] A, B2 ko] FAAIETT 274
HiHof IQTE ©]8-3F f-=AE7Kderived cetane number) =72
& AR FEl A WEAdo] w2 Hlolek
Rol, A AR ARV 1QTE Wol ARSIt} Table
o vfo] o r) Ay} ANAF-E &R EFT 7
FEA R S5 Aztolt}. Wb f+= 52.25¢1 WA v 2.ojAl

il
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