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Free fatty acids are not esterified by alkaline catalyst transesterification. They are detrimental to the quality specifications in
biodiesel. Therefore, we tried to find solid catalyst to remove free fatty acids in feedstock. Amberlyst 15 resin was selected
as the best catalyst, and the moisture content containing in the resin was found to be important for the reaction. The
removal efficiency of free fatty acids was gradually decreased from 97% to 70% by ten times reuse of resin. In the
transesterificaion reaction by KOH catalyst, soap formation could be decreased by 58.3% using the feedstock pretreated by
resin. Consequently, the purity of biodiesel was enhanced about 10%, as compared with the non-treated feedstock.
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Figure 1. Schematic diagram of the feedstock pretreatment.
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Figure 2. Changes in the free fatty acid removal efficiency with time
for the water removal pretreatment of resin (temperature 60T,
catalyst 20 g, methanol 5 g).
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Figure 3. Effect of the kind of resin on the free fatty acid removal
efficiency (temperature 75C, reaction time 3 hr, catalyst 35 g,
methanol 7.5 g).
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Figure 4. Effect of reusing catalyst on the free fatty acid removal
efficiency (temperature 75°C, 3 hr, catalyst 35 g, methanol 7.5 g).
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Figure 5. Time courses of transesterification reaction with/without
pretreatment operation of free fatty acid (soybean oil 250 g,
temperature 80 T, MeOH : oil = 9:1, A: 1 wt% KOH, B: 0.3 wt%
KOH).
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Figure 6. Changes of soap concentration with/without pretreatment
operation of free fatty acid.
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