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Abstract:

Biodiesel production from waste cooking oil that contained 2-3% of free fatty acid was studied by comparison the production process using two step of reaction. The first step was
esterification and the second step was transesterification reaction. In the esterification, free fatty acid would reduced from 2-3% to below 1% after that the product would further react again in
transesterification. The two steps of reaction was compared with two times of transesterification. Both (GC) product from each process analyzed percent methyl ester by gas chromatography.
The result showed that the optimum condition from two steps process (esterification+transesterification) gave 90.82% of methyl ester. But, the optimum condition from two times of
transesterification gave 96.52% of methyl ester. The conclusion result showed two times of transesterification process gave higher percent methyl ester than two steps process and percent
methyl ester of biodiesel met the commercial biodiesel ASTM standard.

Introduction: Results, Discussion

At the present time, the consumption of petroleum energy or fossil energy have The results from two times of transesterification and two steps of reaction
been rising continuously, affecting the depletion of such energy, energy prices and global 1 I
warming from fossil-fuel combustion, therefore, finding the biofuel resources to replace fossil fuel . e T .=
is crucial. Biofuel currently has been used through out and biodiesel is one of important iw S
alternative energy that derived from vegetable oils or waste cooking oil by transesterification g E
reaction. »

The biodiesel production helps to decrease fuel imports and save a lot of country ° 0 os
money, so the government now has supported biodiesel production in both big business and Mz oo e roneen)
small business. However such community biodiesel production still faces many obstacles and ——

—_—

problems. There are the quality of raw material, production technology, and production methods.
Usually, percent methyl ester in biodiesel is indicate the quality of biodiesel. For commercial
biodiesel production percent methyl ester must equal or higher than 96.5% but community

biodiesel production still has low value of methyl ester. So, it is necessary to raise the quality of b The—————
its production to be the same level as commercial biodiesel production. . © ©
This research is to study the comparison process between two steps > e e, N

(esterification+transesterification) process with two times (double transesterification) in  Figure 1. Effect of methanol/oil molar ratio on percent methyl ester during the second time of
community biodiesel production from waste cooking oil to meet the ASTM standard of transesterification.The result showed that molar ratio of methanol/oil at 6:1, gave the hightest
commercial biodiesel production. percent methyl ester at 90.08%. Figure 2 Effect of the amount of KOH catalyst on percent methyl
Methodology: ester during the second time of transesterification. The optimum condition was 0.5% of KOH

that gave 96.12% of methyl ester. Figure 3 Effect of reaction time on percent methyl ester
' during the second time of transesterifications. The optimum condition was 30 minute that gave

HaSO4— ! 96.52% of methyl ester. From all of the result indicate that the optimum condition in the second of

1 o — reaction were time 30 minutes, 60 °C, 500 rpm and molar ratio of 6:1. This condition gave

- ¢ L f ﬂ 96.52%. Figure 4 Effect of molar ratio of methanol/oil on percent free fatty acid (FFA) (The

Meibanol . r experiment conditions were 1% H,SO,, 60 °C, 60 min, 500 rpm), After the free fatty acid (FFA)

iMethanel— = Methylester,  content lower than 1% , WCO would further studied in transestrification. This condition gave
@ J ; 90.82% of methyl ester.

E

[ Glycerol

j—g The quality of biodiesel that produce at the optimum condition from two times of
- transesterification was analyzed followed ASTM standard. The result showed in table 1

- Table 1 Properties of biodiesel from two times of transesterification of waste cooking oil
Parameters  Unit  ASTMcriteria Biodiesel from WCO
1. Viscosity@ 40 °C cStor m?/s 1.90 - 8.00 4.77
2. Flash Point °C >120 174
' |. 3. Acid Value mg KOH/g 0.80 0.4
ethyl ester
Methanol | 1
—_— Conclusion:
w The experiment of biodiesel production from waste cooking oil by
| applying two times of transesterification provided the highest FAME yield at 96.5%
WCO - that met the commercial biodiesel standard, which has the similar property to
i produce the commercial biodiesel from waste cooking oil.
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