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Abstract
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Both alumina (Al,Os) and magnesia (MgQO) are commonly used in the chemical industry
as catalysts, catalyst supports, and adsorbents. Since alumina is amphoteric while magnesia is
basic, the Al-Mg mixed oxides are interesting as bifunctional acid-base catalysts. Moreover,
porous materials are important for catalytic reaction because the diffusion property of these
materials enhances interaction between the substrates and the surface of the materials due to
higher surface area and greater accessibility of the pores. Cetyltrimethylammonium bromide
(CTAB) is one of the structure-directing agents for synthesizing several porous materials. In this
work, alumina, magnesia and Al-Mg mixed oxides were prepared from aluminum isopropoxide
and magnesium nitrate in the presence of CTAB in an acidic media to compare their properties
as catalysts. The oxide samples were also doped with KI or KNO; to increase the base
strength. The synthesized materials were characterized by PXRD, IR, DTA-TGA, TEM, N,
adsorption-desorption measurement, XRF, and acid-base strength measurement. All samples
were tested for activities in transesterification of soybean oil with methanol at 80 °c.

Percentage yields of fatty acid methyl ester (FAME) were characterized by 1H NMR. The

phases of the Al-Mg mixed oxides are the mixture of Y-Al,O3 and periclase (MgO) or the
mixture of hydrotalcite (MggAl,CO5(OH),4-4H,0) and periclase depending on the Al:Mg ratio.
The Al-Mg mixed oxides have mesoporous structure with surface areas of 96-266 ng_1. The
calcined Kl doped Al-Mg mixed oxide at Al:Mg ratio of 1:4 has base strength in the range of 9.8
<pKgy*t £15 and has the highest catalytic activity in transesterification of approximately 90 %
yield of FAME after 8 h. This suggest that of the catalyst tested the calcined Kl doped Al-Mg

mixed oxide at Al:Mg ratio of 1:4 is the most efficient catalyst for use in biodiesel production.
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