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Fig.1 Microscopic morphology of NaNbO; micron powder(a) and particle size distribution(b)
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Fig. 2 SEM image(a) and EDS map scanning distributions of elements Na(b), Nb(c) and O(d) in NaNbO; micron powder
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Fig. 3 XRD pattern and refined result graph of NaNbO;
micron powder
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Fig. 4 PFM result images of NaNbO; micron powder
(local amplitude butterfly loops)
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Table 1 Refined results of NaNbO; micron powder and corresponding PDF card

Result Phase Fitting error  Space Crystal a/A b/A c/A VIA®
factor/% group system
Refined results Ferroelectric 9.67 P2ma Tetragonal  5.569(2)  7.79(3) 5.518(8)  239.38
(I;?fo‘g;) Ferroelectric P2ma  Tetragonal  5.569 7.79 5518 239.38
PDF card =\ | tiferroelectric Pbem  Tetragonal — 5.5687 15523 55047  475.84
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Fig. 5

different vibration time of NaNbO; micron powder as

Absorbance spectra of Rhodamine B under

catalyst(a) and photograph of Rhodamine B solution at

different vibration time(b)
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Fig. 6 Schematic diagram of piezoelectric catalysis of

NaNbO; micron powder: (a), (c¢) Piezoelectric powder in

stage of mechanical equilibrium; (b), (d) Surface state
development due to transient between polarization charges
and screening charges
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Fig. 7 Degradation curve(a) and ¢,/c, curve(b) of NaNbOs
micron powder degraded Rhodamine B by piezoelectric

catalysis at different reaction time
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Performance of piezoelectric catalysis of sodium niobate powder in
degradation of Rhodamine B

XUE Guo-liang, SUN Qi-wei, ZHOU Xue-fan, LUO Hang, ZHANG Dou

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: Piezoelectric catalysis uses the inverse piezoelectric effect of piezoelectric materials to generate electric
charges to carry out catalytic reactions. NaNbO; micron powder was prepared by solid-phase method, and its space
group was P2;ma by XRD, which is a ferroelectric phase. The PFM test proved that it has piezoelectric response.
Using ultrasound to apply external force to test its piezoelectric catalytic ability to degrade the dye Rhodamine B.
The results show that under ultrasonic power of 200 W, with the increase of time, the concentration of Rhodamine
B solution decreases, and the degradation degree is as high as 94.8% at 120 min.

Key words: piezoelectric catalysis; piezoelectric ceramic; NaNbO; micron powder; Rhodamine B
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