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Preparation of CoP/TiO, heterojunction and study on its performance in

photocatalytic hydrogen production

GUO Jun-lan™ , LIU Ya-nan, CHENG Rui, SUN Xiao-hui, TIAN Yuan-yuan
(Shanxi College of Technology, Shuozhou 036000, China)

Abstract ; In this study,the 0D/2D heterojunction ( CoP/TiO,) is constructed through loading MOF-derived CoP
quantum dots onto ultrathin TiO, nanosheets, and applied for photocatalytic water splitting to hydrogen production
reaction. The high specific surface area characteristics of ultrathin TiO, two-dimensional structure provides an ideal
substrate for the loading of CoP quantum dots, facilitating its uniform dispersion to construct interfacial sites.The unique
structure of 0D/2D heterojunction is beneficial for the construction of abundant active sites at the interfaces, and also
enhances effectively the charge transfer efficiency, thus improving the hydrogen evolution efficiency. The 5%-CoP/TiO,
catalyst with a CoP content of 5% delivers the highest hydrogen production rate of 2 375.30 pwmol/(g-h), which is
approximately 23 times and 170 times, respectively that pure TiO, and pure CoP alone does. Photophysical and
electrochemical analysis reveals that the OD/2D heterojunction exhibits enhanced visible-light absorption and superior
charge-carrier transport efficiency. Furthermore , based on the band structure analysis, it is indicated that the charge
transfer type of this heterojunction is S-scheme,thus providing insights into the catalytic reaction mechanism.
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