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Preparation of a three-dimensional g-C; N, /Ni_ P

composite photocatalyst and its hydrogen production
performance under visible light irradiation

WANG ShiQiang KANG ZiHu ZHENG YanZhen TAO Xia“®

(State Key Laboratory of Organic-Inorganic Composites, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; A supramolecular self-assembly method has been used to prepare 3D g-C,;N, (DCN) with a three-dimen-
sional interconnected framework morphology with melamine and cyanuric acid as raw materials and water as solvent.
The 3D g-C;N,/Ni P composite photocatalyst was obtained by in situ photodeposition of Ni P on 3D g-C,N, using
NaH, PO, and NiSO, as the phosphorus and nickel source, respectively. The 3D g-C,;N,/Ni P was characterized by
scanning electron microscopy (SEM) , transmission electron microscopy (TEM), X-ray diffraction (XRD), Fou-
rier transform infrared spectroscopy (FT-IR) , X-ray photoelectron spectroscopy ( XPS) , and ultraviolet-visible dif-
fuse reflectance spectroscopy (UV-Vis DRS). The results showed that the 3D g-C;N,/Ni P composite photocatalyst
is uniformly loaded with Ni P particles with a diameter of tens of nanometers, and that the Ni P is amorphous. The
composite photocatalyst had better visible light absorption capacity than bulk g-C;N, (BCN) or 3D g-C;N,. With
triethanolamine as a sacrificial agent, hydrogen production was performed under visible light irradiation with wave-
length A =420 nm, and the photocatalytic performance of 3D g-C,;N,/Ni P composite photocatalyst was studied.
The results showed that the photocatalytic hydrogen production rate of the 3D g-C;N,/Ni P composite photocatalyst
when the photodeposition time was 20 min reached 1 720 pwmol/(g-h) , which is far greater than the corresponding
rates for pure DCN (7 pmol/(g-h)) and BCN/Ni P (15 pmol/(g-h) ). After undergoing five photocatalytic cy-
cle hydrogen production tests, the cycle performance did not significantly decrease.

Key words: three-dimensional g-C;N,/Ni P; photocatalysis; hydrogen production; visible light
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