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Abstract — The esterification efficiency of several ionic liquids has been investigated to determine the feasibility for the
conversion of free fatty acids to alkylester. Five ionic liquid catalysts having strong acidity, BPC[AICl;], BMIM[B{;],
BMIM[Pf,], EMIM[Ntf,], BMIM[Otf], have been employed in this work. BPC[AICI;] has the highest esterification effi-
ciency among the ionic liquid catalysts. Over 90% conversion efficiency has been achieved in the esterification of the
simulated used cooking oil by BPC[AICI;] with two hours reaction time. Since BPC[AICL;] has several advantages such
as high esterification activity, ease of separation from reaction mixture and reusability after treatment procedure, it will
be a promising catalyst for the conversion of free fatty acids to esters in waste fats.
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Fig. 1. Experimental set-up for the preparation of ionic liquid catalysts.
1. magnetic hot plate/stirrer 4. condenser
2. oil bath 5. moisture absorber (silica-gel)
3. two necked round bottom flask 6. water circulator
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Fig. 2. Effect of AICI; amount on the esterification of oleic acid at
60 °C.
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Fig. 3. Effects of the BPC and AICI; ratios in BPCJ[AICL;] on the
esterification of oleic acid at 60 °C.

sl5kgst MlasAH M3 2007 68

14 (L
—e— BMIM[BF,} %
139 s Fo SHOON BMIM[PF,] -
——-w——— EMIMINTT)]
124 — ¥ — BMIM[OT]
=
e
w
]
=
= _ A
= P
T
0 20 40 60 80 100 120 140 160 180

Time(min)

Fig. 4. Esterification efficiencies of various ionic liquid catalysts in
oleic acid-methanol mixtures. Reaction temperature is 60 °C.
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Fig. 5. Effects of p-toluenesulphonic acid on the esterification effi-
ciencies of various ionic liquid catalysts in oleic acid-methanol
mixtures at 60 °C.
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Fig. 6. Effects of molecular sieve 3A addition to BPC[AICL;](1:1) on
the esterification efficiencies of oleic acid.
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Fig. 8. Esterification of the simulated used frying oil with BPCJ[AICI;]
(1:1). Reaction temperature is 60 °C.
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