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Abstract: To investigate the modification mechanism of mixed heterogeneous on photocatalysis, a series of
Nd*"-doped BiVO, photo-catalysts with different Nd’* contents were synthesized through a facile hydrothermal re-
action. The samples exhibit Nd** content-dependent phase transition from monoclinic to tetragonal phase, as dem-
onstrated by XRD and Raman analyses. SEM images show that the phase transition is accompanied by obvious
morphology variation. Less than 1at% Nd**-doped monocline BiVO, is composed of irregular particles, while more
than 7at% Nd** doping results in tetragonal phase BiVO, of sphere-like or kernel with groove surface. When Nd**
content is in the range of lat%—7at%, the micron cuboid bars appear in the samples. More importantly, monoclinic

and tetragonal phase is concomitant in the product and a heterogeneous junction with staggered band structure is
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formed. The Rhodamine B degradation efficiencies of all Nd**-doped samples are higher than those of undoped

samples due to the regular morphology after doping. The formed heterogeneous junction inhibits photo-generated

electrons and holes recombination of Nd**-doped BiVO,, inducing 99.4% catalytic efficiency in 4at% Nd’*-doped

sample. The novel morphology and the intrinsic mechanism of photocatalysis enhancement upon Nd**-doped

BiVO, are obtained from the synthesis strategy and the energy band structure.

Key words: BiVO,; staggered energy band; morphology; photocatalytic degradation
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XRD patterns of Nd**-doped BiVO, with different contents of Nd**and monoclinic and tetragonal

standard patterns (a, b), supercell configurations of optimized monoclinic (c) and tetragonal (d)
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Table 2 XPS results of pure and 4at% Nd**-doped samples

Pure Nd**-doped
Element
Peak Percentage Peak Percentage
Nd3d - 0 993.64 0.48
Bidf 158.74 11.63 158.99 13.68
Ols 529.53 50.77 529.72 57.37
V2p 516.43 9.33 516.55 10.3
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Fig. 2 Raman spectra of pure phase (a), 4at% (b), and 9at%
(¢) Nd**-doped BiVO,
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Fig. 3 TEM images of 4at% Nd*'-doped BiVO, with dif-
ferent magnifications (a,b), where the inset in (b) represented
the Fourier transform diffraction spots of I and II regions
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Fig. 5 Schematic of self-made photocatalytic degradation experimental device (a) and
photocatalytic degradation curves of Rhodamine B over the prepared samples (b)
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