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Development and Application of Lag gSry,MnO;/MgAl,O, Wire-mesh
Honeycomb Catalyst for Catalytic Combustion of Air Diluted Methane

WANG Ren-qing'?, Duan Wei-jie'*, HUANG Bo'?, JIANG Zhi-dong'*"
(1. School of Chemistry and Chemical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China; 2. Shanghai
Key Lab of Electric Insulation and Thermal Aging, Shanghai 200240, China )

Abstract: The composite powders of LaggSr),MnO; (LSM) perovskite and MgAl,O4(MA) spinel, named
as LSMn were prepared by deposition-precipitation method. The factors affecting preparation conditions,
such as molar ratio of MA to LSM (n), aging temperature and calcination temperature of precursors were
investigated. The activity of LSM#n samples for the catalytic combustion of air diluted methane was
evaluated in a temperature-programmed micro reactor. The properties of catalysts were characterized by
FTIR, H,-TPR, BET, XRD and SEM. The results showed that when precursor was aged at 10 °C and
calcined at 800 °C, the resulting LSM4 sample demonstrated the best activity (75,=489.4 °C; E,=112.5 kJ/mol)
and exhibited excellent sintering resistance with a specific surface area of 81.6 m*/g. The second carrier MA
and LSM4 powders were then coated on Fe-Cr-Al wire mesh by dip-coating method to prepare wire mesh
honeycomb catalysts. The effects of MA loading and LSM4 coating on the catalytic combustion of 0.5%
methane were investigated at GHSV of 40000 h™', respectively. The results revealed that the proper coating
thickness of MA was around 20 um, and the best loading of LSM4 was about 2.65 mg/cm”. The methane
conversion over this wire mesh honeycomb catalyst was above 30%.
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Fig. 1  Activity curves of LSM#n samples (n=2,4,6 and 8)
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Table 1  Activitiesand E, of LSMn samples of various n
FE i Ts0/°C E,/(kJ/mol)
LSM2 509.8 115.0
LSM4 489.4 112.5
LSM6 508.8 131.4
LSMS 501.5 122.0
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HABRES, TR 32 1, LSM4 X R Y T5=489.4 °C |
E,=112.5 kJ/mol HJERARAY, 52 RifFsE 7% 3
F14) T A 388 o 0 AR - DT TR 2 T 8 %) 0 Ak B 5 & A Ak
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Fig. 2 Activity curves of LSM4 samples aging at different
temperatures
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Table 2 Activities and E, of LSM4 samples aging at different
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Fig. 3 Activities of LSM and LSM4 calcined at different
temperatures
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Table 3 Activity & Sper of LSM and LSM4 calcined at different
temperatures

B b
LSM4- LSM4- LSM4- LSM4- LSM- LSM-
700 800 900 1000 800 1000
Ts0/°C 484.8  486.9 502 546 613.5 638.9
EJ/(kJ/mol) 132.1 127.8 123.8 123.1 168 147.2

Sper/(m?/g)  74.1 81.6 66.5 61.3 48.8 31

temperatures
i BE/°C
3 10 40 60
Ts0/°C 486.8 486.3 528.7 507.2
E,/(kJ/mol) 127.3 126.7 118.4 103.9
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Fig. 4 Pore size distribution of LSM4 calcined at different
temperatures
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Fig. 5 Infrared spectra of LSM-800 °C and LSM4 calcined at
different temperatures
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Fig. 6 XRD patterns of LSM4 calcined at different temperatures
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Fig. 7 SEM images of LSM4 calcined at different temperatures
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Fig. 8 H,-TPR curves of LSM and LSM4 calcined at different
temperatures
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M keooc 5 IEALTE E, BOXT HLECHE , oAy 414 LCF

J LSM 1y Ji & 444 0.05 g.
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Table 4 Comparison of performance between LCF4 powder

with LSM4 powder
K beiEE/°C
800 1000
LCF4 LSM4 LCF4 LSM4
keooc/ [ L/(g-s)] 0.2893 0.4146 0.0148 0.1034

E./(kJ/mol) 135.0 127.8 120.0 123.1

keooctE: 3 T AL IR — G B AR 2],
F 4 0T, FERTBEIRE A 800 °CHY, LSM4 H1 kgpoc
5 LCF4 115 T 43.3%, [RIIHEALAERAR T 7.2 kl/mol;
5 SCHR[1 7158 B B A 25 54 1000 °CRABEJ5, LCF4 1
keooc 2 JH T %, HAE M 0.0148 L/(g-s), i LSM4 1)
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Fig. 9 Effect of MA loading on activity
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Table 5 Effect of MA loading on the activity of wire-mesh

honeycombs
MA/g LSM4/g LSM/g  X(CH4-600)/% keooe/ [ L/(g-s) )
0 0.689 0.1993 16.57 0.1709
0.140 0.559 0.1617 18.18 0.2363
0.233 0.554 0.1602 19.06 0.2528
0.315 0.575 0.1663 20.21 0.2619
0.400 0.536 0.1550 20.24 0.2817
0.473 0.548 0.1585 19.11 0.2564

M TR RN 0 B, 22 R A
Ko BB E RS DT ZEAR, R E
0.400 g FfHi
2.2.2 LSM4 HrhikE 23 E R Ha
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Fig. 10 Effect of LSM4 loading on activity
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Table 6 Effect of LSM4 loadings on the activity of wire-
mesh honeycombs at 600 °C

MA/g LSM4/g  LSM/g X(CH4-600 °C)/% keoc/ [ L/(g-s)]

0.315 0.998 0.2886 22.93 0.1765
0.346 0.714 0.2064 29.66 0.3411
0.312 0.637 0.1842 30.59 0.3977
0.298 0.582 0.1683 20.58 0.2646
0.283 0.345 0.0997 15.10 0.3030
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Fig.11 SEM images of wire-mesh honeycombs
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