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Transesterification Process of Tung-oil Biodiesel Production by Ultrasonic with

Microwave Irradiation and Its Effects in a Small diesel Engine.
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Abstract

This paper studied the biodiesel production from Vernicia fordii (Hemsl.) by ultrasonic in with
microwave process. The physical properties of biodiesel were investigated using ASTM standards. The
biodiesel product was fueled in a 11 hp, 1500 rpm small diesel engine for testing term of performance
and emission. The engine load was varied from 1000, 2000 and 3000 watt, respectively and comparing
its performance to high speed diesel engine.

The results showed that transesterification by ultrasonic in conjunction with microwave irradiation.
The molar ratio of methanol to oil is 8:1 and potassium hydroxide catalyst concentration is 1.25 wt.%.
Ultrasonic frequency were 28 kHz, 50 watt , 15 min and microwave irradiation were 240 watt, 2 minute.
The biodiesel of yields maximum of 94.45 wt.%. The properties of biodiesel are viscosity, flash point,
cloud point, pour point, acid value and methyl ester content were investigated and found to meet the
standard according to department of energy business. The performance of the engine operated using
biodiesel was nearly with diesel and specific fuel consumption rate increase of 21.12% at load engine
3000 watt, emission of gas engine to nearly diesel. Biodiesel production of ultrasonic in conjunction with
microwave process could be reduced reaction time from 90 minutes to 15 minutes and its save energy for

transesterification reaction.

Keywords: Vernicia fordii (Hemsl.), Biodiesel, Ultrasonic in conjunction with Microwave,

Transesterification
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Flash point (OC) 196 >120 ASTM D93
Pour point (OC) -15 <10 ASTM D97
Copper Strip 1b Number 1 ASTM D130
Acid Value (mg KOH/g) 0.43 <0.50 ASTM D664
Specific Gravity @ 25°C 0.895 <0.88 Hydrometer
Methyl ester (%owt) 98.83 - GC-MS
Heating Value (MJ/kg) 42.33 - ASTM D240
Ash (% wt.) 0.0097 Max 0.02  ASTM D482
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