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Table 1 XPS fitting result of Ce 3d for two different samples
Samples Species Ce* 3d5/2 Ce** 3d3/2 Ce* 3d 5/2 Ce* 3d 3/2
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Fig. 6 Schematic illustration of the test system (a),
photograph of the encapsulated sensor (b) and sensor
responses based on three different materials to various

organic compounds at a volume fraction of 1x107( c)
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Enhancement of Gas Sensing Performance of Cerium Oxide by Nickel Doping

XU Min', LIU Li-Ming", LAN Yang', HAN Hao-Xuan', ZHENG Yuan-Hao®, YANG Jia-Wei',
WANG Wei-Peng® , LIU Peng', CHEN Di'*

(1. The Future Laboratory, Tsinghua University, Beijing, 100084, China;
2. Key Laboratory of Advanced Materials (MOE) , School of Materials Science and Engineering, Tsinghua University ,

Beijing 100084, China)

Abstract: Rare earth elements exhibit unique physical and chemical properties due to their special electronic structure
and are widely employed in applications such as sensors. This paper investigated the impact of nickel doping on the phase,
chemical state, and morphological properties of ceria. A comparison of the sensor responses based on cerium oxide-based sen-
sitive materials before and after doping to various organic compounds and hydrogen. This study found that NiO doping promotes
the formation of oxygen vacancies in CeO, and enhances the concentration of cerium ions in lower valence states. The sensitivi-
ty of CeO, doped with 1.0% NiO to organic compounds is significantly enhanced, and its response to acetone is markedly
higher than that to other organic compounds. Compared with undoped CeO,-based sensors, the response intensity to acetone is
approximately four times higher, and the sensor also exhibits excellent response characteristics toward trace amounts of hydro-
gen. Research results indicate that nickel doping can effectively increase the concentration of oxygen vacancies in CeO,,
thereby enhancing the material’ s response characteristics to specific gases.

Key words : cerium oxide; nickel doping; oxygen vacancy; gas sensor; hydrogen detection





