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Production of Bio-Diesel Fuel by Transesterification of Used Frying Oil

Young-Cheol Bak, Joo-Hong Choi, Sung-Bae Kim ', and Dong-Weon Kang

Department of Chemical Engineering/Research Institute of Industrial Technology,
Gyeong Sang National University, Chinju 660-701, Korea

ABSTRACT

Transesterification of used frying oil was investigated to produce the bio-diesel oil. Experimental con-
ditions included molar ratio of used frying oil to alcohol (1:3, 1:5 and 1:7), concentration of catalyst
(0.5, 1.0 and 1.5 wt.%), type of catalyst(sodium methoxide, NaOH and KOH), reaction temperature
(30, 45 and 60°C ), and types of alcohol(methanol, ethanol and butanol). The conversion of used frying
oil increased with the alcohol mixing ratio and with the reaction temperature. The effect of the type of
catalysts on conversion was not significant. The highest conversion was obtained when methanol was
used as alcohol. Viscosity was a little higher with the ester product over grade #2 diesel oil. But the
physical properties improved significantly with transesterification, resulting in similar fuel properties

with those obtained for grade # 2 diesel fuel.
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Table 1. The properties of used frying oil sample

acid value 0327
saponification value 169.4
iodine value 132
density(17°C) 0920g/cm*
viscosity(17°C) 58¢P
refractive index(17°C) 1.4775
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Fig. 1. Effect of methanol mixing ratio on the
used frying oil conversion using sodium
hydroxide catalyst at 0.5wt.% and 60°C.
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Fig. 2. Effect of the concentration of sodium
methoxide on the used frying oil conver-
sion at methanol mixing ratio 1:5 and 60°C.
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Fig. 3. Effect of the types of 0.5wt.% catalyst on
the used frying oil conversion at methanol
mixing ratio 1:5and 60°C.
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Fig. 4. Effect of the reaction temperature on the
used frying oil conversion using potassium
hydroxide catalyst at 0.5wt.% and metha-
nol mixing mole ratio 1:5.
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Fig. 5. Effect of the types of alcohol on the used
frying oil conversion using sodium meth-
oxide catalyst at 0.5wt.% and alcohol mix-
ing mole ratio 1:5.
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Table 2. Viscosities of the used frying oil esters at
various temperatures

sodium sodium potassium
temp. atal. . . .
methoxide hydroxide hydroxide
17C 7.2¢P 7.4cP 7.5¢P
407C 43cP 4.3cP 43¢P
75C 2.2cP 2.2¢P 2.0cP

-
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Table 3. Fuel properties of the used frying oil
and grade #2 diesel fuel

Properties Used frying oil ester | Diesel $#2
cetane index 48.6 45>
flash point(C) - 74
pour point(C) =25 -14
viscosity(40C) (cP) 43 24
carbon{wt.%) 83.2 86.6
hydrogen(wt.%) 63 13.1
nitrogen{wt%) 20 -
oxygen(wt.%)* 8.5 -
sulfur(wt %) 0.02 03
C/H ratio 13.2 661
Spec'i;éir%v;[y 0875 0850
95% distillate 70% ac 344°C Max at 360°C
higher heating
value (kcal/kg) 9349 10840

*oxygen by difference
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