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Fig. 1 X ray diffraction patterns of samples prepared

by microemulsion method after calcinations

1 400 °C for 3h in air
(1)—1*sample( La-Al-O system)
(2)—2*sample (La-Fe-Al-O system )
(3)—3*sample( La-Co-Al-O system)
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Tablel The Specific Surface Areas and Particle Size of a

Series of Hexxaluminate Samples

Samples 1* 2* 3*

Sper’/(m” = g™ 13.06 11.64 16.31

D “/(nm) 45.15 73.80 31.17

b . Specific Surface Areas. ¢ . Particle Size
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Fig.2 H,-TPR profiles of samples
(1) —1*sample( La-Al-0 system)
(2)—2%sample (La-Fe-AL-0 system)
(3)—3*sample( La-Co-Al-O system)
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Fig. 3 Catalytic activity of CH, combustion over the
hexaaluminate samples

BW—1* sample( La-Al-O system) ;
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A —3* sample( La-Co-Al-O system)
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The Synthesis of Rare-earth Hexaaluminate Catalysts Prepared by
Reverse Microemulsion Method and Application in Methane Combustion

ZHANG Xiao-Hong' , HU Rui-Sheng', DAI Ying-ying' , NIOU Jian-zhong’, GAO Ling’
(1. College of Chemistry and Chemical Engineering, Inner Mongolia University, Hohhot
Inner Mongolia, 010021, China;

2. State Key Laboratory for Oxo Synthesis andSelective Oxidation, Lanzhou Institute of
Chemical Physics, The Chinese Academy of Science, Lanzhou 730000, China)

Abstract: LaAl,, 0, hexaaluminate was prepared by reverse microemulsion method in the water/TritonX-100/n-bu-
toanol/cyclohexane. LaMAl,, O,, were prepared using transition-metal M (M = Fe, Co) to substitute Al in the
hexaaluminate lattice with same method. The LaAl,0,,hexaaluminate and effects of M on phase composition, spe-
cific surface area and activities evaluation for methane combustions were investigated by means of XRD, BET, H,-
TPR and eatalytic reaction of methane combustion. Reverse microemulsion method is beneficial to maintain high

surface area. The specific surface areas of prepared catalysts have about 11.6 ~16.3 m” - g~

. XRD spectrum
analysis of Co-doping and no-doping catalyst indicated that hexaaluminate phase catalysts were dominated and com-
panied with few perovskite phase when calcined at 1 400 °C for 3 hours. H,-TPR profiles of the Fe-doping and Co-
doping catalysts showed that the reduction peaks appeared in the range of 400 °C and 800 °C , instead of that there
weren’ t any reduction peaks of no-doping catalyst. Compared with no-doping catalyst, not only the high-tempera-
ture activity of Fe-doping and Co-doping catalysts increased obviously, but also was methane half conversion tem-
perature below 700 °C and was methane complete conversion temperature at 800 “C. However, the high-tempera-
ture activity of Fe-doping catalyst is better than Co-doping catalyst within 700 °C, and theirs the high-temperature

activity are almost same over 700 °C. Fe-doping catalyst formed single phase of hexaaluminate LaFeAl,, 0,,.

Key words: reverse microemulsion method ; methane ; hexaaluminate ; transition-metal ; rare-earth.



