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Transesterifications of vegetable oils (soybean oil, grapeseed oil, corn oil, canola oil) by ultrasonic energy were examined
on various catalysts for biodiesel production. Reaction activities of the transesterifications were evaluated to the ultrasonic
energy and thermal energy. The physicochemical properties and product distribution were also investigated to the biodiesels
produced from the oils in the reaction using ultrasonic energy. The yields of fatty acid methyl ester (FAME) on the alkali
catalysts were higher than those on the acid catalysts. The highest FAME yield was obtained as 83% on potassium hydroxide
catalyst in the transesterification. The effective reaction conditions by ultrasonic energy were 1 wt% catalyst loading and 6:1
molar ratio of methanol to vegetable oils. The reaction rate of the transesterification by ultrasonic energy was faster than
that by thermal energy. The acid values of the biodiesel products were improved above 30% compared to those of the
feedstocks.
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Figure 1. Schematic diagram of experimental apparatus. 1) ultrasonic
reactor, 2) ulrtrasonic probe, 3) ultrasonic generator, 4) water jacket;
5) water circulator with temperature controller.
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Table 1. Basic Properties of Vegetable Oils Studied Table 2. Fatty Acid Composition of Vegetable Oils
oil Acid value. VIO(.iine value ' Saponification v?llue Fatty acid (wt%)
(mg KOH/g oil) (g iodine/100 ¢ oil) (mg KOH/g oil) Oil Palmitic Stearic  Oleic Linoleic Linolenic Eruic Others
Soybean 0.22 124 189 (C16:0) (C18:0) (CI18:1) (C18:2) (CI8:3) (C22:1)
Grapeseed 0.45 138 190 Soybean  10.0 3.5 24.6 54.9 6.5 0.2 0.3
Corn 0.36 122 192 Grapeseed 6.6 43 19.2 68.9 0.3 0.2 0.5
Canola 0.28 111 190 Corn 6.4 1.5 65.8 25.0 0.2 0.2 0.9
Canola 1.5 23 61.6 222 11.6 0.1 0.7
o] 10 mg/mL &5 FFARE AZESGIT o] FEAIE 5 mLo] A
HomRE e ANE 250 meE Tl B F o)F Thx
amvhe e AT, A B4 A4 F volerie 100
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Figure 2. Yield of FAME with different methanol/oil molar ratio (A)
and different loading amount of KOH catalyst (B) in the
transesterification of soybean oil by ultrasonic irradiation.
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Figure 3. Comparison of FAME yield with reaction time by ultrasonic
and thermal energy in the trasesterification of soybean oil on KOH
catalyst. Reaction conditions were 1 wt% of catalyst loading and 6 : 1
molar ratio of methanol to vegetable oil. Reaction temperature of the
transesterification by thermal reaction was 65 T.
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Figure 4. FAME yields in the transesterification of soybean oil on
various catalysts using ultrasonic imadiation. Reaction conditions were
1 wt% of catalyst loading and 6 : 1 molar ratio of methanol to
vegetable oil.
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Figure 5. FAME yields in the transesterification of various vegetable
oils on KOH catalyst. Reaction conditions were 1 wt% of catalyst loading
and 6 : 1 molar ratio of methanol to vegetable oil.
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Figure 6. Product distribution of biodiesel produced by transesterification
using ultrasonic imadiation on KOH catalyst. Reaction conditions were

1 wt% of catalyst loading and 6 : 1 molar ratio of methanol to vegetable
oil.
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Table 3. Physicochemical Properties of the Biodiesels Produced from
Transesterification Using Ultrasonic Energy

Vegetable oil

Property Soybean  Grapeseed Corn Canola
T AR 0 w "
(z:dK éa}llz) 0.15 0.28 0.21 0.16
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