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Abstract: Generally woody plant oil bears a higher acid value than the oil from herbaceous plant. Basic
catalyst will lead to soap reaction in transesterification of oil. Tow step method divides the production of bio-
diesel into the esterification of free fatty acid and the transesterification of oil, which improves resource
utilization greatly and broadens sources of oil, contributing to a low cost. Sin is a few metals by which solid
superacid can be prepared. The present paper used nanocrystal of SnO, doped with Sb as carrier to superfi-
cially sulfate on it. Nano-catalyst SO,  @Sb-SnO, calcined at 330°C for 3 h is a solid superacid with a
strong acidy, Hammett function Hy > —14.5, stronger than 100% sulfuric acid (-11.9) near to 1000 times. The
image of TEM showed the solid superacid is nano size. In esterification of rice bran oil with high acid value,
the ratio of esterification of free fatty acid was up to 95% under normal pressure at 70°C, and the acid value
of remains of rice bran oil decreased from 58.94 to 3 - 4 mg KOH/g. So the remains of rice bran oil can be
directly used for transesterification by homogeneous basic catalyst, thereby the tow step method can be prac-
ticed and enhance the utilization of rate oil resources.
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Figure 1. Thermogravimetric curves of Sb-SnO,, Sb-SnO, +
(NH4)2$O4, and (NH4)2504 of Sb-SnOz+ (NH4)2504, Sb-SnOz has
been pretreated at different temperature
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Figure 2. TG-DTA patterns of (NH,),SO, and (NH,),SO,@Sb-SnO,
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Figure 4. The acid value of upper reactant at various ratio of
methyl alcohol to oil (50 mL)
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Figure 5. The acid value of below reactant at various ratio of
methyl alcohol to oil (50 mL)
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Figure 6. Effects of reaction time on the acid value of up reactant
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Figure 7. Effects of reaction time on the acid value of up reactant
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Figure 8. Effects of catalyst usage on the acid value of up reactant
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Figure 9. Variation of acid value of below reactant with catalyst
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Figure 10. The absorption peaks of the rice bran oil at 205 nm
wavelength
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Figure 11. The absorption peaks of the product catalyzed by solid
superacid at 205 nm wavelength
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Figure 12. The chromatogram of biodiesel obtained from rice bran
oil by homogeneous basic solution at 205 nm wavelength
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