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Thermal Stability of Monolithic Honeycomb Ceramic LajsSr).MnQO; Catalyst with
Hexaaluminate Washcoat
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(College of Chemical Engineering and Materials Science, Zhejiang University of Technology,
Hangzhou 310014, China)

Abstract:  Sry3;BagsLag,MnAl;;O9 hexaaluminate and LajgSro,MnO; perovskite were firstly prepared by
co-precipitation, and then, by using the hexaaluminate as the washcoat, the honeycomb ceramic Lag gSry,MnO;
catalyst was prepared It was found that , after 30 min ultrasonic shock, the surface loading cast-off of the
catalyst is only 0.3%(wt). XRD patterns show that both the Sry;BagsLa;,MnAl;;O,9 hexaaluminate and
Lag gSry,MnO; perovskite have perfect crystalline phase, and The SEM image shows that the Lag gSro,MnO; is
well dispersed on the honeycomb ceramic support. The prepared catalyst has very good behavior for toluene
catalytic combustion, and the toluene can be fully conversed at 280°C. Furthermore, the hexaaluminate
washcoated honeycomb ceramic LaggSro,MnOs; catalysts exhibit higher thermal stability than that of the
v-Al,O; washcoated honeycomb ceramic LaggSro,MnOjs catalysts. After calcinated at 850°C for 3 h, the Tos
(temperature needed for 95% toluene conversion) of the hexaaluminate washcoated catalyst only increases 20°C,
while the Tys of the y-Al,O; washcoated catalyst increases 80°C.
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Table 1 Physicochemical properties of the various samples

Catalyst ID LSM loading Primer loading Calcination temperature / Total unloading after ultrasonic XRD SBET
/ Yo(wt) / Yo(wt) C shock / %(wt) Phase®  /m’g’’
LSM — — 750 — P 14.8
HA — — 1200 — H 23
LSM/HA /CH 5 10 550 0.30 — —
LSM/y-Al,03/ CH 5 10 550 0.28 — —

"Legend: P=perovskite, H = hexaaluminate
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wEL, Tk S o ER SR o Fig.1 Apparatus for the catalytic combustion of VOCs
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450°CHJ %i?'f’tzd\ ? 3 %, 3. saturator 4. ice water bath 5. flow reactor
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KA HA B /A7 ) ARL SCINTAG X°TRA 4 X SRR ARRTHAL, TR ShAHZ5 44, NS89,
Cu ko fESHE, EHUERN 45KV, &I 40 mA, FIHEE 20=10~80°, KN 0.04°s™"; KH Hitachi
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Fig.2 XRD patterns of LSM calcinated at 750°C Fig3 XRD patterns of HA calcinated at 1200°C
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(b) HA / CH washcoat
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Fig4 SEM images of support and honeycomb washcoat
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(c) LSM / HA / CH calcinated at 550°C (d) LSM / HA / CH calcinated at 850°C
K5 ANFEWRZ RSP R LSM AL SEM &
Fig.5 SEM images of honeycomb LSM catalysts with different washcoat
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(a) LSM / HA / CH before reaction (b) LSM / y-Al,03 / CH before reaction
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(c) LSM / HA / CH after reaction (d) LSM /y-Al,03 / CH after reaction
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Fig.6 SEM images of the fresh and used LSM /HA / CH and LSM / y-Al,03 / CH
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Fig.7 Influence of the calcination temperature on the toluene catalytic combustion behavior of the different catalysts
Xiotewene= 0.80% (vol), ¥ =55 mL-min"', WHSV = 1800 mL-h™"(g cat) '
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LSM series catalysts
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Fig.8 Thermal stability of LSM/HA / CH and LSM / y-Al,03/ CH at reaction
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