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Abstract — We have investigated the photocatalytic activity for the decomposition of methyl orange on the pure
LaCoO; and metal ion doped LaCoO; perovskite-typeoxides prepared using microwave process. In the case of pure
LaCoO; and cesium ion doped LaCoOj catalysts, the formation of the perovskite crystalline phase was confirmed
regardless of the preparation method. From the results of UV-Vis DRS, the pure LaCoO; and cesium ion doped LaCoO4
catalysts have the similar absorption spectrum up to visible region. The chemisorbed oxygen plays an important role on
the photocatalytic decomposition of methyl orange and the higher the contents of chemisorbed oxygen, the better per-
formance of photocatalyst.

Key words: Photocatalytic decomposition of methyl orange, Microwave process, Metal ion doped LaCoO; perovskite-type
oxide
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Fig. 1. X-ray diffraction patterns of 1.0 wt% Cs/LaCoOj; perovskite
oxides prepared using different method: (a) wet-impregantion
method, (b) precipitation method, (c) chelation method.
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Table 1. Textural properties of 1.0 wt% Cs/LaCoOj; catalysts prepared
using different doping method and their photocatalytic activity

s e R e
pure LaCoO, 31 1.1 7.5
Wet-impregnation 35 1.0 8.8
Precipitation 32 1.4 5.1
Chelation 53 1.4 6.4

“Apparent first-order constant (k,,,) of photocatalytic degradation of methyl
orange
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Fig. 2. UV-Vis diffuse reflectance spectra of pure LaCoO; and 1.0 wt%
Cs/LaCoOj; perovskite oxides prepared using different method: a)
wet-impregantion method, b) precipitation method, c)chela-
tion method, d) pure LaCoOj;.
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Fig. 3. XP spectra of 1.0 wt% Cs/LaCoO; perovskite oxides prepared
using different method: a) wet-impregantion method, b)
precipitation method, c) chelation method.
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Fig. 4. Photocatalytic decomposition of methyl orange over pure
LaCoOj catalysts(b) and 1.0 wt% Cs/LaCoO; perovskite oxides
prepared using different method: a) wet-impregantion method,
b) chelation method, ¢) precipitation method, d) pure LaCoO;.
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Table 2. The results of XPS spectra and photocatalytic activity of 1.0
wt% Cs/LaCoOj; oxides prepared by different method

Catalyst BE of Oy Ratio of Activity
(Cs/LaCo05) (ev) 0,4/0,  “k (min~'x107)

Wet-impregnation 529.0
0.90 8.8

5314

Precipitation 529.3
0.77 5.1

5314

Chelation 529.5
0.80 6.4

531.2

“Apparent first-order constant (k

) OF photocatalytic degradation of
methyl orange
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Fig. 5. Photocatalytic decomposition of methyl orange over pure

LaCoOj catalysts and 1.0 wt% metal ion doped LaCoO; per-
ovskite oxides.
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Fig. 6. UV-Vis diffuse reflectance spectra of pure LaCoO; 1.0 wt%
metal ion doped LaCoOj perovskite oxides.
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