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Abstract — Various type of alternative fuel have been developed due to exhaustion of fossil fuel reserves and high oil
price. Biodiesel is produced from the reaction of triglyceride, which is main component of animal fat and vegetable oil,
and methanol by methanolysis as it is known for eco- friendly fuel for alternative petrodiesel. In this work, it was ana-
lyzed for the characteristics of the blended biodiesel with domestic petrodiesel according to blending ratio. Density,
kinematic viscosity and flash point were increased with increasing the content of biodiesel. But the characteristic of
blended biodiesel fuel were changed to aggravate in low temperature. Also, the derived cetane number(DCN) from IQT
was increased by added biodiesel. Especially, the DCN of biodiesel from palm oil showed 71.26.

Key words: Biodiesel, Fuel Properties, Blended Diesel, DCN(derived cetane number), IQT(ignition quality tester)
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Fig. 1. Synthetic method of biodiesel from triglyceride.

Table 1. Values for the ASTM Standards of quantities

Property Petrodiesel Biodiesel
Standard ASTM D 975 ASTM D 675
Composition Hydrocarbon (C10~C21) FAME (C12~C22)
Kin. Viscosity (mm?/s) at 40 °C 1.9~4.1 1.9~6.0
Specific gravity (mg/L) 0.85 0.88
Flash point (°C) 60~80 100~170
Cloud point (°C) -15~5 -3~12
Pour point (°C) -35~15 —-15~16
Water (wt.%) 0.05 0.05
Carbon (wt.%) 87 77
Hydrogen (wt.%) 13 12
Oxygen (wt.%) 0 11
Sulfur (wt.%) 0.05 0.05
Cetane number 40~55 48~60
HFRR? (um) 685 314
BOCLE? scuff (g) 3600 >7000

“High-frequency reciprocating rig.
®Ball-on cylinder lubricity evaluator.
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Fig. 2. Analyzed of derived cetane number using Ignition Quality
Tester.

Table 3. Analysis of density of blended biodiesel fuels

she YElE JY=E F3 1tk A el dnvt &
AFge R Il syt Ao, ARe] Wl Qe BErkE ¢
57 dojdtt. o] T s Al & A4 A K (Ignition
delay time; IDYS SO 2 2] (1)S B3l F=ARZ P} Akt
1 212 ASTM D 689001 ¥ 2o %, e} b Bdus
< AA I} IQTE o83l vl AFgho =24 fog FP 2ot

DCN =4.460 + 186.6/ID 1)
3. 2y ¥ nE

3-1. X[ EIHIAE| 22 =Y 2

Ao~ 2 0] A ol e} nlo] ] Ae] B4 W AE
54& 47447 wiitel vloler] el HrEoflE AAE
2HEO 249} SRke 2A8ISITE Table 2= 7R~ 2rHE 7T
5 o] &3l EAls Ao |20 FR9 S HolErh
Ok FAEAE] Ak vlo] eu) Al Ex sk E e
~H| Z (unsaturated fatty acid methyl ester)®] H]&0] =2 Wb, &
FERE] YAk vlo] @ r)Ale ghu] EAMH|E of| AH| Z (palmitic acid
methyl ester)?} 72 XA IAtHE O AH 2] H]&o] =] 54
) ol ARe] AEAT AP e} B2 A5/l 9l
o] A JFE wA 4=

32 U5, Q5 SEE &Y

AFgate] A7 QIARL 44w Lo = WHo] o3 Alo]
o], AEshs dxEEs 12 Qe xblE 2 dgan]el W
3= 71 97] wiiEo] dfe] U= dgEA Y Fa3k qlxjolt},
sielgo] Fdito] M)A nls| vgdAHZ el nlo]or]
AL U7l 7 EHEE AL Bk webA Table 300 YeRd
A3} 7o) vlo| ] Ale] EF|go] ol wet Wre] St

Table 2. Determination of the ratio of fatty acid methyl ester using gas

chromatography
biodiesel P¢ Pi S (¢} L Ln A
Soybean 11 trace 5 22 53 7 1
Cottonseed 19  trace 3 24 49 1 trace
Palm 39 1 4 42 11 trace  trace
Rapeseed 5 trace 3 54 24 8 trace
Jatropha 13 1 7 45 32 trace  trace
Used flying 14 1 4 30 41 4 trace

“P : palmitic acid methyl ester, Pi : palmitoleic acid methyl ester, S : stearic
acid methyl ester, O : oleic acid methyl ester, L : linoleic acid methyl
ester, Ln : linolenic acid methyl ester, A : aspartic acid methyl ester

Ratio (%)* soybean” cottonseed jatropha rapeseed palm used flying
0 0.8224 0.8224 0.8224 0.8224 0.8224 0.8224
20 0.8462 0.8354 0.8451 0.8456 0.8440 0.8459
40 0.8562 0.8566 0.8557 0.8554 0.8511 0.8547
60 0.8717 0.8627 0.8669 0.8688 0.8602 0.8703
80 0.8794 0.8742 0.8788 0.8772 0.8685 0.8772
100 0.8855 0.8846 0.8810 0.8865 0.8775 0.8835

“Vol.% of biodiesel in petrodiesel.
bBiodiesel from soybean vegetable oil.
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Table 4. Determination of flash point blended biodiesel fuels
ratio (%) soybean cottonseed jatropha rapeseed palm used flying
0 50¢ 50 50 50 50 50
20 57 55 54 56 52 57
40 64 68 62 68 56 66
60 75 74 75 77 71 77
80 92 91 89 94 88 91
100 177 176 176 181 173 178
“Flash point was checked by PM closed cup method.
Table 5. Analysis of kinematic viscosity of biodiesel fuels at 40 °C
ratio (%) soybean cottonseed jatropha rapeseed palm used flying
0 2.345 2.345 2.345 2.345 2.345 2.345
20 2.987 3.017 3.026 3.054 3.080 3.012
40 3.243 3.387 3.289 3.368 3.357 3.259
60 3.930 3.693 3.972 4.058 3.788 3.992
80 4.008 3.879 4217 4.423 4.191 4.014
100 4.134 4294 4413 4.698 4.730 4.164
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Table 6. Analysis of fuel properties in low temperature and lubricity
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Property petrodiesel soybean cottonseed jatropha rapeseed palm used flying
Pour point (°C) -13 -3 7 2 -10 15 0
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CFPP (°C) -11 -1 7 2 -10 16 2
HFRR (pm) 276 122 90 167 148 178 211
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Table 7. Determination of fuel properties for biodiesel and mixed biodiesel
) . Pour point (°C) Cloud point (°C) CFPP (°C)
ratio (%) PR i i
rapeseed palm mixed rapeseed palm mixed rapeseed palm mixed
0 -13 -13 -13 -10 -10 -10 -11 -11 -11
20 -13 -8 -13 -10 -2 -6 -12 -3 -7
40 -13 -3 -6 -9 1 -5 -10 -6
60 -12 -3 -7 6 -2 -9 5 -3
80 -11 0 -6 9 -8 0
100 -10 15 5 -4 16 5 -6 16 5
“Vol.% of biodiesel and mixed biodiesel in petrodiesel.
bRapeseed’s biodiesel and palm’s biodiesel are mixed in a 1:1 ratio.
Table 8. Derived cetane number of blended biodiesel fuels
ratio (%) soybean cottonseed jatropha rapeseed palm used flying
0 48.94 48.94 48.94 48.94 48.94 48.94
1 49.66 49.53 49.78 49.47 50.08 50.07
3 50.37 49.69 50.29 50.21 51.04 51.71
10 51.29 50.44 51.16 51.26 53.12 52.50
20 52.30 52.62 51.85 52.45 55.93 52.70
40 53.42 53.26 52.80 53.75 59.54 53.76
60 54.88 53.96 54.49 55.44 64.27 55.09
80 55.58 56.44 55.61 56.60 67.86 55.44
100 57.48 56.79 56.88 57.00 71.26 57.86
80 80
—4— Soybean —8— Rapeseed
75 [ -~ Cottonseed [C . Pam
70 | —&— Jatropha 70 | —&— Used Fying
65 85
Z Z
g 60 g 60
55 55
50 50
45 45
40 40
0 10 20 30 40 50 60 70 80 90 100110 0 10 20 30 40 50 60 70 80 90 100 110
blending ratio (%) blending ratio (%)
Fig. 3. Analysis of derived cetane number of blended biodiesels.
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