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Effect of Thermal Ageing of Pd/Al,O; Catalyst on the
Selectivity of NH; Formation

YAO Li-peng', WANG Cheng-xiong"?, TAN Jian-wei’, REN De-zhi', ZHENG Ting-ting’, ZHAO Yun-kun"*"
(1. State Key Laboratory of Advanced Technologies for Comprehensive Utilization of Platinum Metals, Kunming Institute of
Precious Metals, Kunming 650106, China;

2. State-Local Joint Engineering Laboratory of Precious Metal Catalytic Technology and Application, Kunming Sino-platinum
Metals Catalysts Co. Ltd., Kunming 650106, China;

3. School of Mechanical Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract: The effect of thermal aging on the selectivity of NH; products in three-way catalytic reaction
was studied. Steady-state experiments were carried out in dilute/rich circulating flow. X-ray diffraction
(XRD), BET specific surface area, X-ray photoelectron spectroscopy (XPS), Raman spectroscopy (Raman)
and transmission electron microscopy (TEM) were used to characterize the physicochemical properties of
the catalysts. The results showed that high temperature aging led to a decrease in the dispersion of
palladium, an increase in particle size and a decrease in the relative proportion of the Pd*" active species.
These microstructural changes contribute to the reduction of the three-way activity of catalysts, resulting
in the increase in ammonia selectivity. Thermal ageing induces a significant increase in active palladium
particles on the catalyst surface, and larger particles promotes NO to dissociate to form active nitrogen
species, which in turn react with hydrogen to form NHj.

Key words: Pd/AL,O; catalyst; thermal ageing; NH; formation; three-way catalytic reactions(TWC); Pd
particle
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