Biodiesel Production from Commercial Vegetable Oil via

Ultrasonic-assisted Homogeneous Catalytic Transesterification

Chonthikarn Seenamngoen

Advisor: Asst.Prof.Dr. Nongnuch Rueangjitt
Department of Industrial Chemistry, Faculty of Science, Chiang Mai University

Abstract

The research project aims to investigate the alkali-catalyzed transesterification from commercial vegetable oll in
ultrasonic bath, with varying the effects of reaction time (20, 30 and 40 min) and catalyst concentration (0.77 %wt. and
1.54 %wt.). Sodium hydroxide (NaOH) was used as the homogeneous catalyst. The experiments were conducted at a
molar ratio of methanol to oll of 6:1, catalyst concentration of 0.77 %wt., and reaction temperature of 52 °C. After the
reaction completed, the biodiesel product was separated, and analyzed for percentage methyl ester (ME) yield using Gas
Chromatograph (GC). The result showed that the percent yield of methyl ester were 93.29%, 94.41%, and 96.22% at
reaction time of 20, 30, and 40 min, respectively. For this study, a NaOH catalyst of 0.77%wt. and a reaction time of 40
min provided the highest percent yield of methyl ester in ultrasonic-assisted system.
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Objective

To Investigate the effects of NaOH catalyst concentration and
reaction time under ultrasonic-assisted transesterification on
biodiesel production from commercial vegetable oll

Experimental

¥

20 mL of oil was heated Methanol 5.2 mL NaOH 0.14 and 0.28 g
at 85 °Cfor 1 hr.

Transesterification

The biodiesel layer was -~ que—— The reaction was carried out
washed with DI water to 1= Y in an ultrasonic bath at 52 °C

remove residual NaOH. — for 20, 30 and 40 min.

Biodiesel Gas Chromatograph (GC)

Results & Discussion

Biodiesel Production

. - Table 2 Effects of catalyst concentration and reaction
Table 1 Studied condition time on biodiesel and glycerin volumes

Catalyst Reaction Time Biodiesel Volume (mL)
Variable Studied Range Concentration (min)
Qowt. Run § Ru Ru Average | Run Run Run [ Average

(%wt.)
Reaction time 20, 30 and 40 min 20 160 | 162 174] 1653 32 | 23 ] 25 2.67
ST 30 158 | 17.2] 176 16.87 2.5 3.0 22 257
40 144 | 140] 17.6 1533 2.6 2.5 2.2 243
NaOH catalyst 0.77 and 1.54 %wt. 20 115 118 150 1277 | 56 | 39 | 53
concentration
1.54 30 8.0 [ 130 114 10.80 30 | 48 | 60 .
40 13.00 | 108 128 1220 41 f 30 | 50 .

NaOH Catalyst 0.77 %wt. NaOH Catalyst 1.54 %wt.
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Conclusion

Methyl ester yield (%)

30

Reaction time (min)

Ultrasonic-assisted biodiesel production from commercial vegetable oil showed the
optimal performance at 0.77 %wt. NaOH catalyst and 40 minutes of reaction time,
with providing the highest methyl ester yield of 96.22%.
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