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The Research Progress on Surface Structure and Catalytic Properties of Spinels

ZHANG Rongbin' LI Li' CAI Jianxin' QING Shaojun® GAO Zhixian® FENG Gang'"
(1. Key Laboratory of Jiangxi Province for Environment and Energy Catalysis College of Chemistry Nanchang University Nanchang
Jiangxi 330031 China; 2. Institute of Shanxi Coal Chemistry Chinese Academy of Sciences Taiyuan Shanxi 030001 China)

Abstract: Spinel oxides have excellent catalytic performances. The location of metal ions coordination environment
of surface atoms band gapes and electron distribution of the oxides have influences to the catalytic properties. The
present work discuss the application of spinel into electrocatalysis photocatalysis and methanol steam reforming
( MSR) for hydrogen production. The relationship between the surface structure of spinel and catalytic performance
is emphasizes. The spinel containing Co and Mn are widely used in electrocatalytic systems and the geometric posi—
tion and valence of Mn are important for explaining the catalytic oxygen—reduction reaction ( ORR) and oxygen—
evolution reaction ( OER) properties. Spinel can effectively utilize visible light due to its small band gap and has
excellent performance in photocatalytic hydrogen production and photodegradation. CuAl,O, has excellent catalytic
performance in MSR. The surfaces of spinel can inhibit the growth of Ni and Cu clusters into large particles. The ad—
ditive Ni doping can slow down the releasing of copper in the surface of the spinel to enhance the stability of the cat—
alyst. The doped Ni is more likely to be located in the surface of the octahedral Al site. The adsorption of the react—
ant H,0 on the surface of the CuAl,0, spinel can form dissociative adsorption.
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