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Abstract: To elucidate the influence of piezoelectric catalyst dimensions on piezocatalytic performance,
one-dimensional wire-like and two-dimensional sheet-like bismuth ferrite (BiFeO;) piezoelectric
materials are synthesized using a hydrothermal method. The performance and mechanism of in-situ H, O,
generation via piezocatalysis by BiFeO; under low-frequency ultrasonic vibration are systematically
investigated. The findings reveal that the H, O, yield of wire-like BiFeO; is 2 553.5 pmol » g~ « h™',
higher than the 2 078.9 pmol « g ' « h ' yield of sheet-like BiFeO;, indicating that morphology
significantly affects piezocatalytic performance. Compared to the two-dimensional sheets, the
one-dimensional wire-like BiFeQ; is more prone to deformation and bending under external force,
resulting in a stronger piezoelectric response, higher piezoelectric potential, lower interfacial
resistance, and larger piezoelectric current « OH, < O, , electrons, and holes all play important
roles in the H, O, generation process. The H,O, insitu production via piezocatalysis by wire-like

BiFeO; originates from both water oxidation and oxygen reduction pathways. Through a four-
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dimensional correlation model of “material structure design-catalytic performance testing-intrinsic

property characterization-reaction mechanism exploration”. It provides a cross-scale optimization

strategy for the design of piezoelectric catalysts, offering a reference for the efficient in-situ

production of H,0,.
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