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Free fatty acids (FFA) in edible and non-edible oils used for the production of
biodiesel can react with a basic catalyst and consequently, cause a lower biodiesel
yield and catalyst deactivation. To reduce the problems, the concentration of FFA in
the oil should be lower than 1-2 wt%. Therefore, in this research removal of FFA in
the oils using adsorbents derived from rice husk silica was studied. Oleic acid was
used as a representative of FFA. The adsorbents were rice husk silica, mordenite
(MOR), noncalcined MCM-41 [MCM-41 (A)] and calcined MCM-41 [MCM-41 (C)].
Adsorption experiments were performed in a batch mode using a fixed weight of the
adsorbent, 0.25 g. The concentration of the acid, the adsorption time and the
adsorption temperature were varied within the range of 0-3.0%, 0-3 h and 25-50 °C,

respectively.

The equilibrium adsorption capacities at 25 °C of MCM-41 (A) and MCM-41 (C)
were 277.8 mg/g and 270.3 mg/g, respectively. The adsorption capacities of MCM-41

(A) and MCM-41 (C) are about 4 times larger than those of mordenite and



rice husk silica. The adsorption of oleic acid onto MCM-41 (A) and MCM-41 (C)
followed the Langmuir isotherm model. For MCM-41 (A), the enthalpy change (AH)
and the entropy change (AS) were -3.59 kJ/mol and 21.5 J/mol, respectively, and those
for the MCM-41 (C) were -7.22 kJ/mol and 9.07 J/mol, respectively. The values of the
Gibbs free energy change (AG) for the adsorption process of both adsorbents were
negative at all studied temperatures.

The application of MCM-41 (A) and MCM-41 (C) in the adsorption of oleic acid
in soybean oil showed that the adsorption capacity of MCM-41 (A) was 178.7 mg/g
in a solution of 1% oleic acid in soybean oil; whereas, no adsorption was observed

using MCM-41 (C).
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