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Abstract: The effect of thermal aging on the selectivity of NH3 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
2+

 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 NH3. 

Key words: Pd/Al2O3 catalyst; thermal ageing; NH3 formation; three-way catalytic reactions(TWC); Pd 

particle 
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热老化对 Pd/Al2O3选择性催化 NH3反应性能的影响 
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摘  要：研究了在三效催化反应过程中热老化对 Pd/Al2O3选择性催化 NH3反应性能的影响。在稀/

富循环流中进行稳态实验，采用 X 射线衍射(XRD)、BET 比表面积、X 射线光电子能谱(XPS)、拉

曼光谱(Raman)和透射电镜(TEM)对催化剂的物理化学性质进行表征。结果表明，高温热老化导致活

性金属钯的分散度降低、颗粒尺寸增大、Pd
2+活性物种的相对比例下降，这些微结构变化促使催化

剂的三效活性降低、氨选择性增加。热老化诱导催化剂表面活性钯颗粒明显增大，较大的钯颗粒有

助于 NO解离生成活性氮物种，进而与氢反应生成 NH3。 

关键词：Pd/Al2O3催化剂；热老化；NH3生成；三效催化反应(TWC)；Pd颗粒 
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