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Catalytic combustion performance of Au doping
Lao.s Sro.2MnOs perovskites

LU Harfeng. HUANG Haifeng, LIU Huayan, CHEN Yirfei, LIU Huazhang

(School of Chemical Engineering and Materials Sciences Zhejiang University

of Technology. Hangzhou 310014, Zhejiang, China)

Abstract: Perovskitetype oxides of AuLSM and Au/LSM with O. 5% (mass) Au doping were
synthesized by the coprecipitation (CP) and the deposition-precipitation (DP) processes respectively- They
were tested in a flow reactor for total combustion of toluene, and characterized by XRD, BET, Hz-
TPR- The results showed that Au doping did not affect the texture properties of Lao.sSro.2MnOs, but Au
actually enhanced the surficial oxygen mobility of catalysts, and increased catalytic oxidation activity at a
low temperature- Compared with Au/LSM, AuLSM showed better catalytic performance, and its activity
was similar to that of the commercial catalyst Pd/Alz0s- AuLSM also had good stability because its
performance did not change significantly after 50 h on stream in the temperature range of 280—400°C.
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Fig-1 Apparatus for catalytic combustion of toluene
1*gas cylinder (air); 2—mass flow controller; 3 saturator;
4—ice water bath; 5*mixing chamber; 6—flow reactor:

7—thermocouple; 87935 chromatography
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Fig-2 XRD patterns of catalysts
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Table 1 BET surface areas and TPR characterization of LSM based catalysts

Temperature of peak and its area percentage( H2"TPR)

BET surface area

Catalyst s Peak 1 Peak 2 Peak 3
/m“ °g
T/C Area/ %t T/C Area/ %t T/C Area/ %%
LSM-700 14.8 — — 364 55 711 45
Au-LSM-700 15.2 289 14 345 40 744 46
Au/1.8M-300 15.5 249 26 348 29 745 45
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Fig. 4 Effect of temperature on toluene combustion for powder catalysts and corresponding Arrhenius plots
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Table 2 Catalytic performances in toluene combustion of LSM based catalysts
Reaction rate/mmol °g Lot
Catalyst T10/°C Ts0/°C T100/°C E,/kJ +mol !
250°C 280°C
LSM-700 258 296 320 90. 21 3.611 12.92
AuLSM-700 235 262 300 114.7 7.633 41. 07
Auw/LSM-300 230 260 320 54.11 13.43 33.12
Pd/ Al203-500 240 265 290 — 7.672 43.12
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Fig-5 Thermal stability of Au"LSM
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