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Abstract — Mn substituted La, Sr or Ba- hexaaluminate were prepared by (NH,),CO; co-precipitate method and cal-
cined at 1,200 °C for 5 h. Catalysts were characterized by X-ray diffraction and N, physisorption and scanning electron
microscope (SEM). Compared to SrMnAl;;0,, and BaMnAl,,0,,, LaMnAl,;0,, in which La located at mirror plane
showed better crystallinity and high surface area, 13 m%g. LaMnAl,,0,, revealed well developed plate-like structure
which is characteristic structure of hexaaluminate. The catalytic activity of methane combustion increased in the fol-
lowing order: LaMnAl;; 0,9 > StMnAl,;0,, > BaMnAl,;0,, and was dependent on surface area of catalysts. 60 wt%
CeO,/LaMnAl;,0,, calcined at 700 °C showed enhanced methane activity and methane was oxidized completely at low
temperature (700 °C). It was confirmed that addition of ceria seems to be effective for the low and middle temperature
combustion of methane. But, after calcination at high temperature of 1,200 °C, it lost the promoting effect of ceria due to
increase of ceria particle size and it had a limit to applying to the high temperature catalytic combustion.
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Fig. 1. X-ray diffraction patterns of La-Mn-Al samples calcined at
several calcination temperature (H: hexaaluminate, P: per-
ovskite, a: a-alumina).
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Fig. 2. X-ray diffraction patterns of LaMnAl;,O,o, SrMnAl,;0,y and
BaMnAl,; O, calcined at 1,200°C (H: hexaaluminate, P: perovs-
kite, a: a-alumina).
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Table 1. Summary of specific surface area and catalytic activity expressed

as Ty, and Tyye, of catalysts. Temperature when the methane
conversion reaches x% is designated as T,

Specific surface

Sample arca (m? o) Tio  Too
BaMnAl;,0,4 5 754 822
StMnAl;;, 04 9 550 745
LaMnAl;;04 13 509 713
20 wt.% CeO,/LaMnAl,;0,4, 700 °C, 5 h 20 521 711
40 wt.% CeO,/LaMnAl,;0,4,700°C, 5 h 16 516 644
60 wt.% CeO,/LaMnAl,,0,4,700°C, 5 h 30 498 644
20 wt.% CeO,/LaMnAl;;0,4, 1200°C, 5 h 12 512 706
40 wt.% CeO,/LaMnAl;;0,4, 1200°C, 5 h 10 510 706
60 wt.% CeO,/LaMnAl;;0,,,1200°C, 5 h 10 506 695

Fig. 3. SEM image of SrMnAl,;0,,, LaMnAl,; 0, and BaMnAl,; O, calcined at 1,200 °C.
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Fig. 4. Conversion of methane over LaMnAl,;0,o, SrMnAl,;0,, and
BaMnAl,;O,. Reaction conditions: catalyst loading 0.5 g, total
flow rate 500 ml/min, CH, 1 vol%, O, 20 vol% in N, balance.
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Fig. 5. X-ray diffraction patterns of X wt% CeO,/LaMnAl,;0,, cal-
cined at 700 °C and 1,200 °C (X=20, 40 and 60, H: hexaalu-
minate, C: ceria, N: Ni as internal standard, LaMnAl,;0,,
was calcined at 1,200 °C for 5 h).

Table 2. Average particle size of ceria on the LaMnAl,,O,, estimated
by Scherrer equation based on XRD measurement

Sample Average particle size of ceria

(nm)
20 wt.% CeO,/LaMnAl,,0,,, 700 °C, 5 h 10
40 wt.% CeO,/LaMnAl,, 0,4, 700 °C, 5 h 11
60 Wt.% CeO,/LaMnAl, 0,4, 700 °C, 5 h 11
20 wt.% CeO,/LaMnAl,; 0,4, 1200 °C, 5 h 43
40 wt.% CeO,/LaMnAl,; 0,5, 1200 °C, 5 h 46
60 Wt.% CeO,/LaMnAl,; 0,5, 1200 °C, 5 h 43
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Fig. 6. Conversion of methane over X wt% CeO,/LaMnAl;0,, cal-
cined at 700 °C. (X=20, 40 and 60, LaMnAl,;O,, was calcined
at 1,200 °C for 5 h). Reaction conditions: catalyst loading 0.5
g, total flow rate 500 ml/min, CH, 1 vol%, O, 20 vol% in N,
balance.
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Fig. 7. Conversion of methane over X wt% CeO,/LaMnAl;;0,, cal-
cined at 1,200 °C. (X=20, 40 and 60, LaMnAl,;O,, was calcined
at 1,200 °C for 5 h). Reaction conditions: catalyst loading 0.5 g,
total flow rate 500 ml/min, CH, 1 vol%, O, 20 vol% in N,
balance.
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