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Study on the hydrothermal-resistant performance of
methane oxidation over La modified Pd-based catalyst
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Abstract: Methane is the second largest greenhouse gas, with an annual warming potential 26~28 times
that of CO,. The main components of exhaust emissions from natural gas vehicles are incompletely burned
methane waste gas and high concentrations of water (up to 20%). Numerous studies have indicated that
water can significantly affect the catalytic stability of the Pd active component and the alumina support.
Therefore, the treatment of methane in high-humidity exhaust gas has been a hot research topic in the
post-treatment catalysts for natural gas vehicles. How to treat these low-concentration methane waste
gases in a high-humidity atmosphere has always been a hot topic in academic research. In this study,
modified supports (AlLa5, AlLal0, and AlLal5) were prepared using the incipient wetness impregnation
method, and 0.5% Pd was loaded onto the modified supports and unmodified support (y-Al>O3) using the
excess impregnation method. The effect of the introduction of La on the water-thermal stability of the
catalyst for methane oxidation was investigated. The prepared catalysts were characterized by N, physical
adsorption-desorption, CO-TPR, XPS, and XRD. The results showed that the addition of La significantly
improved the water-thermal stability of the catalyst in methane oxidation, with Pd/AlLa5 exhibiting the
best hydrothermal-resistant performance.
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Fig.1 Catalytic performance for CH4 oxidation over various catalysts
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Tab.1 Comparisons of the 7o, 750 and 790 of various catalyst for CHa oxidation /°C
- T10/C Tso Too/'C
i it KA it KA it KA A
Pd/Al 412 490 461 N/AGER) 501 N/A
Pd/AlLa5 428 443 490 503 542 N/A
Pd/AlLal0 518 460 N/A 532 N/A N/A
Pd/AlLal5 531 532 N/A N/A N/A N/A
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Tab.2 Surface area of various catalysts
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Tab.3 Pd dispersion ratio of various catalysts
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Fig.2 XRD patterns of fresh (a) and aged (b) catalysts
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Fig.3 XPS patterns of various catalysts
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