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4~5 hEBEFTRE, TERFER AR . FREL0.25 g
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W, M 0.05 mol/L 1) Nb,Os(FE 2, 99.99%) %
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Fig. 1 XRD pattern of NaNbO, micron powder
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Fig. 2 SEM images((a), (b)) and particle size distribution
(c) of NaNbO, micron powder
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Fig.3 XRD pattern of NaNbO, nanowire
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Fig. 4 SEM images((a), (b)), TEM image(c) and corresponding element distribution energy spectra((d), (e), (f)) of NaNbO,

nanowire
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Fig. 5 XRD pattern of NaNbO, microsheet
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Fig. 6 SEM images((a), (b)) and EDS(c) of NaNbO,

microsheet
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7 AFETESUEA IR RhB R OE 1
Fig. 7 Absorption spectra of RhB catalysts with different morphologies: (a) No catalyst; (b) NaNbO, micron powder; (c)
NaNbO, nanowire; (d) NaNbO, microsheet
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8 AFIJESUEALFIZA T RhB GURHK Z BEIN 7] K224k
Fig. 8 Variation of RhB dye concentration with time under different morphologies of catalysts: (a) Change of RhB

concentration over time; (b) In (c,/c)—t plots
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Fig. 9 PFM amplitude - voltage butterfly loop and phase hysteresis loop of NaNbO, micropowders((a), (b)) and

microsheets((c), (d))
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Morphology control of NaNbO,; powder and
its piezoelectric catalytic properties

SUN Qi-wei, XUE Guo-liang, LIU Qiong, LUO Hang, ZHANG Dou

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

Abstract: The solid-phase method was used to synthesize NaNbO, micropowders, the hydrothermal method was
used to synthesize NaNbO, nanowires, and the molten salt method was used to synthesize NaNbO, microsheets.
The piezoelectric catalytic efficiency of NaNbO, with three different morphologies was compared, and the factors
affecting the catalytic efficiency were explored. Under the same catalytic conditions, NaNbO; micropowders,
NaNbO, nanowires and NaNbO, microsheets degrade 92.4%, 57.9% and 92.3% of RhB within 30 min,
respectively, and the corresponding reaction rate constants k are 0.08893 min™', 0.02723 min™' and 0.08013 min™',
respectively. Unlike the nanowires and nanosheets in the literature, which have better catalytic performance due to
their easier deformation, the NaNbO, micropowders in this paper exhibit the best piezoelectric catalytic
performance. After research, it is found that NaNbO, micronpowders and NaNbO, microsheets obtained higher
crystallinity after high temperature treatment, and the catalytic effect was better. Among them, the NaNbO,
micronpowder has a larger specific surface area, which is about 3 times of that of the micronsheets, and the
reaction rate constant k is only 1.1 times that of the micronsheets. The easily deformable nanowires have the worst
catalytic effect due to their low crystallinity. Based on the above factors, the main factors affecting the catalytic
effect are crystallinity, specific surface area, and morphology. Which factors play a leading role must be fully
analyzed.

Key words: NaNbO,; morphology control; piezoelectric catalysis; crystallinity; piezoelectric potential; specific

surface area
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