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Fig.7 Characterization of BTO-PDMS"": (a) SEM image of precursor BTO prepared by electrospinning; (b) SEM image of
BTO particles after annealing; (¢c) XRD patterns of BTO particles; (d) Image of BTO-PDMS composite porous foam catalyst;

(e) Schematic diagram of porous piezo-catalysis process
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Table 1 Efficiency of different piezoelectric ceramics in catalytic degradation of dye

Types of piezoelectric ceramics Dye Catalytic method Degradation efficiency

BaTiO; nanofibers!”™ RhB ultrasonic 97.5% degradation in 60 min
ZnO nanorods'"® AO7 ultrasonic 80% degradation in 50 mins
BiFeO; micro-sheets!””! RhB ultrasonic 95% degradation in 80 min

MoS, nanoflowers** RhB ultrasonic 93% degradation in 60 s

MoSe, nanoflowers'*”! RhB ultrasonic 90% degradation in 30 s
WS, nanosheets!**! RhB ultrasonic 65.7% degradation in 60 min
WSe, nanosheets'**! RhB ultrasonic 43.5% degradation in 60 min

Co doped MoS, ultrathin nanosheets!” MB ultrasonic 99% degradation in 60 s

Ag/ZnO nanotetrapods'®”! MO ultrasonic +light Degraded completely within 25 min

Ag,0/T-ZnO nanostructures'®” MB  ultrasonic + ultraviolet light Degraded completely within 2 min
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Fig. 8 Working mechanism of self-charging power cell driven by compressive straining™®: (a) Schematic illustration of
self-charging power cell in discharged state; (b) With compressive stress is applied onto device, piezoelectric separator layer
creating piezopotential; (c) Li ions migrate through PVDF film under driving of piezoelectric field; (d) Two electrodes

re-established chemical equilibrium and self-charging process ceasing; (¢) When applied force released, piezoelectric field of

PVDF disappearing. (f) This electrochemical system reaching new equilibrium, and cycle of self-charging completed
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Research progress in piezoelectric degradation of organic pollutants

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

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

Abstract: Piezoelectric catalysis refers to the process of using tiny mechanical energy to achieve catalysis. It can
effectively use mechanical energy in the environment such as noise and vibration to degrade organic pollutants,
decompose water to produce hydrogen and reduce carbon dioxide. This article mainly introduced the research
progress of using piezoelectric catalytic effect to degrade organic pollutants. It summarized the principle of
piezoelectric catalysis and the methods of catalytic system innovation, morphology control and heterojunction to
improve catalytic efficiency. The most important thing was to describe the special structure of the
piezoelectric-photocatalytic material system. Other application areas of piezoelectric catalysis were cited, and the
research prospects were also prospected.

Key words: piezoelectric catalysis; degradation; organic dyes; synergistic catalysis; catalytic efficiency; catalytic
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