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Self-propagating Combustion Synthesis of Nanocrystalline Yttrium Iron
Oxide Solid Solution Photocatalysts

CHEN Xun LIANG Shi-Jing BI Jin-Hong GAO Jian WU Ling”
(State Key Laboratory Breeding Base of Photocatalysis, Research Institute of Photocatalysis,
Fuzhou University, Fuzhou 350002)

Abstract: YFeO; and its solid solutions responding to visible light were prepared by a self-propagating combustion
method using yttrium nitrate and iron nitrate as precursors and glycine as a fuel. The crystalline phase structures,
BET surface areas, and morphologies of as-prepared samples were characterized by X-ray powder diffraction(XRD),
Ny-sorption, UV-Vis diffuse reflectance spectroscopy (UV-Vis DRS), scanning electron microscopy (SEM), and
transmission electron microscopy (TEM). The results show that the purity of YFeO; samples prepared via self-
propagating combustion method can be effectively enhanced by metal-doping. The average crystalline size of as-
synthesized samples is 55 nm. Compared with YFeO;, the absorption edge of the solid solution samples are red
shifted. The YFeO; and its solid solutions exhibit noticeable photocatalytic activities for the degradation of methylene
blue (MB) and rhodamine B (RhB). And Bi-doped YFeO; shows the best performance. Moreover, the YFeO; solid

solutions show different activities for the degradation of different dyes.
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Table 1

Phase structure, average crystalline size, BET specific surface area of the YFeO; and

its solid solution samples, and UV-Vis absorption edge

Samples Phase structure Average crystalline size / nm Spir / (m*+g™) UV-Vis absorption edge / nm
YFeO, Orthorhombic 53.1 2 540
Bigo YFeq00; Orthorhombic 57.3 1 538
Phoo YFeq00;3 Orthorhombic 55.3 2 550
Sroo YowFeOs Orthorhombic 54.2 2 554
SropsY 07 FeOs Orthorhombic 55.5 1 625
Sroes YoosFeOs Orthorhombic 56.8 1 600
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Fig.2 Schematic crystal structure of orthorhombic YFeO,
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