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Methane Combustion over Pd Al,O3 Catalyst Effects of Chlorine
Ions and Water on Catalytic Activity
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Abstract The influences of residual chlorine ions and water on the performance of a Pd Al,O; catalyst in methane combustion have
been studied. The results show that the catalyst containing Cl~ exhibits a relatively low activity and the addition of water to the re-
action system accelerates the deactivation process. The catalyst has been characterized by N, adsorption X-ray fluorescence Fourier
transform infrared spectroscopy FT-IR  and thermogravimetry TG . The results show that the presence of Cl™ appears to strong-
ly inhibit the total oxidation of methane and hinder the dispersion of Pd on Al,O;. The formation of Pd OH , during the reaction is
the most likely reason for the inhibition effect of water which is confirmed by FT-IR and TG analysis. The regeneration of the Pd
Al Os catalyst can be achieved by purging in nitrogen at 550 C .
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Table 1  Physicochemical properties of the Pd Al,Oj catalysts
0.15 g Ar Catalyst p ) Pd loading Cl~ content Dor % Aggr
0.5h 10% H, Ar 450 C atyst - Precumsor % % g
2 h He 2 h CcO A Pd NO; , 1.80 0.014 34.38 38.21
. B PdCl, 1.65 0.350 28.36  37.65
CO Pd D[)d . C* PdCl, 1.68 0.017 40.60 37.87
Pd Aged B PdCl, — 0 26.18  37.48

Philips Magix 601

" Catalyst B washed repeatedly with H,O to remove Cl .
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Fig 3 Regeneration of the activity of Pd Al,O3 by
purging with nitrogen or air
1 Recovered by N, 2 Recovered by air
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Fig 4 FT-IR spectra of Pd ALOj; taken at 250 C after
methane combustion for different times
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