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ABSTRACT

This research aimed to examine biodiesel synthesis from waste of Khaoroopchang Municipality, Songkhla
Province. Waste cooking oil with acid value less than 2 mgKOH/g collected from markets was used. The four
parameters: molar ratio of alcohol to oils (3:1-15:1), amount of catalyzed (1-5 %wt.), reaction time (min), reaction
temperature (50-70 °C), and impeller speed (300 rpm) were investigated. The response surface methodology with
central composite design (CCD) was adopted to optimize the condition of base-catalyzed transesterification in lap-
scale. The result indicated that under condition of 7.73:1 of molar ratio of alcohol to oils, 3.97 %wt. of KOH, 60.54
min of reaction time, and 55 °C of reaction time, biodiesel purity was obtained comparably for commercial biodiesel
standard. Then the data in lap-scale were used for studying biodiesel production system for community from waste
frying oils by using biomass energy for heating the reaction. After testing the system with the same optimized
condition in lab-scale, methyl ester purity was achieved 96.83 wt.%. This biodiesel was suitable for using in

agricultural engine and diesel engine for long-tailed fishing boat.

Key words: waste cooking oil, ester, transesterification, response surface methodology
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~ ~ 2 o %o = 2 o oA Yy 9
MNN 10 WA FTIR 5UENu'nJuu’]ﬂuq‘uI@ﬂl‘ﬁfaﬂ’lﬂu’liluwglfslalfuﬁﬂ

4 (Y a £ 1 aa 2 o
M3191 2 ﬂTﬁll1]‘53ﬁ“l/l‘ﬁﬂﬁOﬂﬂﬂﬂlla$ﬂ1ﬁﬂﬁﬂ]®\1%®ﬂﬁ$u13J°L!ll“]JIE]alG]fa

Source Sum of Squares df Mean Square F-value p-value
Model 322.68 14 23.05 10.38 <0.0001
A-M:O 7.00 1 7.00 3.15 0.0962
B-Catalyst 11.15 1 11.15 5.02 0.0406
C-Temperature 1.03 1 1.03 0.4615 0.5073

D-Time 0.5400 1 0.5400 0.2431 0.6291

AB 13.03 1 13.03 5.87 0.0286
AC 18.84 1 18.84 8.84 0.0107
AD 5.86 1 5.86 2.64 0.1253

BC 9.92 1 9.92 4.47 0.0517
BD 0.7921 1 0.7921 0.3566 0.5593

CD 1.90 1 1.90 0.8574 0.3691

A’ 154.28 1 154.28 69.46 <0.0001
B’ 27.34 1 27.34 12.31 0.0032
c’ 27.89 1 27.89 12.55 0.0029
D’ 7.09 1 7.09 3.19 0.0943

Residual 33.32 15 2.22

Lack of Fit 33.32 10 3.33

Pure Error 0.0000 5 0.0000

Cor Total 356.00 29

R’ =0.9064 1taz R*-adj = 0.8191
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