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Abstract:

In this work, the disordered SnNb,Oy with controlled structural distortion was developed in order
to uncover the underlying origination for highly enhanced photocatalytic activity of the disordered
materials. Synchrotron radiation wide-angle X-ray scattering (SR-WAXS) and transmission electron
microscopy (TEM) results indicated that the as-prepared catalysts show disordered features with
controlled short range ordering limits. In combination with optical diffuse reflectance spectra, valence
band X-ray photoelectron spectroscopy (VB-XPS) and density functional theory (DFT) prediction, the
disordered structure engineering can induce continuous band gap broadening and downward valence
band edge, predicting.enhanced oxidation driving force. Moreover, transient absorption spectroscopy
(TAS), electron spin resonance (EPR) spectra suggested that the highly enhanced photocatalytic activity
mainly originates from defect-assisted charge separation, which implies that abundant defective centers
may serve as trap centers for efficient charge separation and improve charge transfer rate to suppress the
charge recombination process. Photocatalytic test demonstrated that the optimal photocatalytic activity
toward H, evolution of the disordered catalyst shows ~11.7 times improvement with respect to that of
the crystalline counterpart.
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