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Abstract — In this research, composite alumina was prepared to add the various promoters by sol-gel method and examined
its thermal stability. After sintering at 1,200 °C, the thermal stability resulted in following order, Si=La>Ti> Ba=Ce>Y>Zr=
Mg, in accordance with adding the promoters. Especially in case of silica-added alumina, a phase transformation temperature
to a-alumina increased about 150 °C and after sintering at 1,200 °C, it showed to maintain in y-form and d-form alumina
phase. Also it showed an increase of surface area from 3 m%g to 71m%g compared with pure a-alumina. In the case of silica-
added alumina, the characterization change of this alumina particle resulted in a delay of phase transformation because Si-O-Al
bond was increased when sintered at high temperature. In case of lanthanum-added alumina, there was a sintering delay phe-
nomenon in inter-particles as LaAlOj structure existed. The existence of lanthanum structure was confirmed by XRD and XPS
analysis. It appeared on the alumina surface as La,Oj structure when it was sintered under 1,000 °C, as the perovskite structure
of LaAlO; at above 1,000 °C and as the magneto-plumbite structure of LaAl,;O,5 at above 1,300 °C.
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Fig. 1. Flow diagram for high temperature stable composite alumina
particle preparation.
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Fig. 2. X-ray diffraction patterns of Pd/composite-alumina according
to the addition of various promoters sintered at two different
temperature; (a) 1,200 °C, and (b) 1,300 °C.
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Fig. 3. FT-IR spectra of Pd/composite-alumina according to the addi-
tion of various promoters sintered at 1,200 °C.
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Fig. 6. Nitrogen adsorption-desorption isotherms of pure alumina and
Si doped alumina at 1,100 °C according to the various Si amounts.
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Table 1. XPS Si 2p and Al 2p core level binding energy and intensity
ratio of Pd/Si-ALO; catalysts at different temperature

Binding energy (eV) Intensity ratio
Prepared catalyst - -
Si,p(Si-O)  Al,p(Al-O) Lyisi-oyLaiaro)
Pd/Si-Al1,05-1,000 °C 101.3 737 0.056
Pd/Si-Al,05-1,200 °C 102.2 742 0.246
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Table 2. XPS O 1s core level binding energy and intensity ratio of Pd/
La-Al,O; catalysts at various temperature

Binding energy (eV) Intensity ratio
Prepared catalyst

Oi504) O150403) Loga/lownos)
Pd/La-Al,0;.600 °C 5289 531 0.0522
Pd/La-Al,04-800 °C 528.9 531 0.097
Pd/La-Al,05-1,000 °C 529.2 531 0.5927
Pd/La-Al,04-1,200 °C 530.5 5319 0.8241
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