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Phase Engineering of Sodium Niobate Nanorods for
Weak Visible-light Photo-Piezoelectric
Synergistic Catalyst Optimization
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Abstract  Semiconductors can absorb light to produce electron hole pairs, and degrade environmental
waste via photocatalytic process. However, the catalytic efficiency is limited by environmental light condi-
tions and weather. Therefore, it is necessary to develop catalysts that can synergistically employ water
wave and light energy in the environment to effectively improve the degradation efficiency of pollutants.
Sodium niobite with perovskite structure shows great potential in such photo-piezocatalysis owing to its
suitable energy gap and piezoelectric properties. In this work, two sodium niobate nanorods with different
phases have been synthesized via a hydrothermal method. Although both of the sodium niobite nanorods
have the similar photocatalytic activity, compared to NaNbO;, Na; (H;O)Nb;O,,14(H,O) shows higher
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piezoelectric properties, which promotes the separation of photogenerated electron hole pairs in the process
of synergistic piezo-photocatalysis, and greatly improved the degradation efficiency of antibiotics in water.
The phase regulation and catalytic mechanism of the materials were further studied, and it was revealed
that the holes and hydroxyl radicals are critical in the catalytic process. The results can provide guide for
the design and optimization of high efficiency piezo-photo-collaborative catalysts.

Key words sodium niobate; piezo-photocatalyst; carrier separation; piezoelectric effect
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Fig. 5 Degradation curves and % values of TC over different samples under different cooperative conditions, (a, a’)
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Fig. 6 PFM images of (a, b) Na, (H;O)Nbs Oy 14(H,0) and (¢, d) NaNbO; ; Piezo response hysteresis loops,
and typical butterfly shaped amplitude-voltage curves of (e) Na, (H;O)Nb; O,y 14(H,0) and (f) NaNbO;
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Fig. 8 Capture experiments of active species under different catalytic conditions
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