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Synthesis and Characterization of H, Combustion Monolithic Catalyst
Based on Mesoporous MgAl,O, Spinel Coating
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(“ School of Automotive Studies, Tongji University, Shanghai 201804)
(® Clean Energy Automotive Engineering Center, Tongji University, Shanghai 201804)

Abstract A novel method to prepare mesoporous MgAl,O4 coating on the honeycomb cordierite ceramics
from only inorganic salt and alkali by the generalized Lewis acid-base theory was reported. The Pt-based
monolithic catalysts were prepared successfully after Ce,Zri-,0, modified and Pt loaded by in-situ
acid-alkali reaction. The samples were characterized by scanning electron microscope (SEM), X-ray diffrac-
tion (XRD), and Nj-sorption. The results showed that the coating had uniform microcrystal structure as well
as high surface area (>250 m>»g ') and large pore volume (0.32 cm’+g ). The investigations of H, catalytic
combustion showed these monolithic catalysts could fastly start up even at room temperature, and H; initial
conversion could reach more than 95%.

Keywords hydrogen catalytic combustion; monolithic catalyst; acid-alkali theory; porous MgAlLQOg;
ceria-zirconia solid solution
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Figure 1 N,-sorption isotherms and pore size distribution of
Mg-Al oxides with different Mg/Al ratio
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B2 Mg/Al=0.5 SR 2 TEM T
Figure 2 TEM image of Mg-Al oxides coating with Mg/Al=
0.5
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(b) Mg/Al EL 2l 0.5 B A ADIER 2 S EUAAERTITY SEM |
Figure 3 (a) SEM image of Mg-Al oxides coating with Mg/Al
=0.5, (b) SEM section image of the Mg/Al oxides coating with
Mg/Al=0.5 on ceramic support
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Figure 4 XRD patterns of different Mg/Al ratio oxides
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Figure 5 N,-sorption isotherms and pore size distribution of
Ce,Zr;-,0, modified MgAl,0, samples
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Table 1 Surface area and pore structure of the samples

Samnie Surl Vo D
(m*g) (em’eg’)) nm
MgAlL,O4 181 0.15 3.1
Ceq.5Z1950,/MgAl,O4 251 0.23 3.7
Ce 621940,/ MgAl,O4 251 0.27 4.4
Ceq.75Z19250,/MgAl,O4 252 0.22 34
Pt/Ceq sZ1( 50,/ MgAl,O4 221 0.29 5.2
Pt/Ceq ¢Z1.40,/MgAl,O4 217 0.32 6.0
Pt/Ceq 75219250,/ MgAl,O4 202 0.26 5.2

¢ Sger, p/po=0.01~0.30, BET specific surface area; Vyor, adsorbed volume at
PIpo=0.95; Dpor, pore diameter calculated using BJH method according to

adsorption branches.
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Figure 6 XRD patterns of Ce,Zr;-,0, modified MgAl,O, sam-
ples
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Figure 8 Hydrogen catalytic performance of monolithic cata-
lysts based on Ce,Zr;-,0, modified mesoporous MgAl,O, coat-
ing at the room temperature: (a) Reaction bed temperature; (b)
hydrogen conversion
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