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Acceleration of biodiesel fuel synthesis by introducing oil mist with pulsed
electrical discharge
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The purpose of the research is to accelerate biodiesel fuel synthesis with
high efficiency by introducing oil mist with pulsed electrical discharge to provide three phases
reaction field including methanol vapor, oil mist and heterogeneous catalyst. The results showed
that the pulsed electrical discharge showed positive results, however the introduction of the
discharge was not suitable due to by-product formation. The injection of the oil mist including the
catalysts into methanol vapor indicated high performance for the synthesis because of the increase
in the interface between the oil and methanol vapor as well as high temperature over methanol
boiling point, concluding that the proposed method using the mist was promising for rapid biodiesel
fuel synthesis under atmospheric pressure at high temperature.
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Fig. 1 Experimental setup for electrical
discharge reactor

Table 1 Experimental conditions

Reaction Temperature [°C] 60+1
Triolein [ml] 30
Methanol [ml] 15
Catalyst amount [wt%)] 3
Frequency of pulse voltage [HZ] 320
Applied voltage [kV] 2.0-3.6
Distance of electrodes [mm] 0.3-2
Stirring rate [rpm] 700
Flow rate of Ar [ml/min] 30
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Fig. 2 Expected effects on electrical discharge
and ultrasound irradiation
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Fig. 3 Experimental setup for mist reactor
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Fig. 4 Effect of discharge power on yield
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Table 2  Effect of discharge

High temperature | Active species Shock wave
* Change of CaO to
Activity of catalyst |Ca(OH)2 and Ca(C3H703)Y{ - Creationof C3H903" =
* Adhesion of Carbon
oot * Carbonization of
Carbonization FAME and triolein - -
ACI.IVC.SP§CICS = * Creationof CH30™ =
in liquid
Droplet size * Miniaturization B * Miniaturization
Catalyst size - - *Ineffective
. + Consumption of glyceride|_ o ~
Selectivity « Change of caalyst Consumption of glyceride
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Fig. 5 Effect of triolein and CaO flow rate
on FAME yield

Fig. 6 Microscope images (100x) of triolein
droplets at flow rate 2.5, 6.0 and 9.0 ml/min
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Fig. 7 Effect of wt% of CaO on FAME yield
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Fig. 8 Effect of reaction temperature on FAME
yield
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Fig. 9 Effect of extension tube on FAME
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Fig. 10 Comparison between mist reactor and
conventional reactors
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