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Mesoporous Alumina Supported PdO Catalysts for
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Abstract: Pd catalysts supported on mesoporous alumina (M-Al,O3) were prepared by an impregnation method and tested for CHy catalytic
combustion. PdAO/M-A1,O3; was more active than the PdO catalyst supported on conventional Al,O3 because of a higher dispersion of PdO
species induced by the mesoporous structure of M-Al,Os;. Moreover, with increasing calcination temperature, the conversion of CH4 over
PdO/M-AL,O; catalysts first increased and then decreased. The best catalytic performance was obtained on the PAO/M-Al,O; catalyst cal-
cined at 700 °C, with a CHy4 conversion of 91% at 400 °C. Pd species were mainly in mesoporous channels of the support in the form of
highly dispersed PdO particles. When calcined at higher temperature, Pd species were in forms of crystalline Pd and PdO. A decline of reac-
tivity and a higher turnover frequency were obtained on the PdO/M-ALQ; catalyst calcined at 900 °C, which might be due to the
co-existence of metallic Pd and PdO in the catalyst.
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Fig. 1. XRD patterns of PAO/M-AL,O; catalysts calcined at different
temperatures. M-Al,O; = mesoporous Al,O;.
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Fig. 2. N, adsorption-desorption isotherms of PdAO/M-ALO; catalysts
calcined at different temperatures.
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Fig.3. TEM images of PAO/M-AL,O; catalysts calcined at different temperatures. (a) 700 °C; (b) 900 °C; (¢) 1100 °C.
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Fig. 5. Methane catalytic combustion over PdO/M-AL,O; and
PdO/AL,O; catalysts.
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Table 1 Dispersion and particle size of Pd, reaction conversion rate,
and turnover frequencies (TOFs) over PAO/M-ALO; and PdO/ALOs
catalysts

Dispersion  Particle . a
Conversion TOF

Catalyst of Pd size of Pd . B
of CH,* (%) (s7)
(0 (nm)
PdO/M-AL05(600 °C) 60 1.9 76 0.0050
PdO/M-AL,05(700 °C) 58 23 91 0.0062
PdO/M-AL,05(900 °C) 19 5.8 84 0.0175
PdO/M-AL,05(1000 °C) 16 7.1 55 0.0137
PdO/M-AL,05(1100 °C) 12 9.3 40 0.0132
PdO/A1,05(700 °C) 17 6.6 52 0.0121

“Reaction temperature: 400 °C.
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Fig. 6. Methane conversion as a function of time on stream over
PdO/M-AL05(700 °C) catalyst.
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