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Study of Effect of Dimension Regulation on Bismuth Ferrite Piezocatalytic Activity and

Hydrogen Peroxide Yield
PENG Yawen, YANG Long, LAN Shenyu, YAN Wei

(Department of Environmental Science and Engineering, School of Energy and Power Engineering, Xi’an Jiaotong University ,
Xi’an710049, China)

Abstract: To elucidate the effect of piezocatalyst dimension on piezocatalytic performance, 1D line-like and 2D sheet-like bismuth
ferrite (BiFeO,) piezocatalytic materials were synthesized via a hydrothermal method, their piezocatalytic performance and mecha-
nism for in-situ H,O, production were investigated systematically under low-frequency ultrasonic vibration. The results demon-
strated that line-like BiFeO, exhibited a superior H,0, production rate of 2553. 5 umol-g"-h" compared to sheet-like BiFeO, at
2078.9 pmol-g"'-h”, indicating morphology-dependent enhancement of piezocatalytic activity. Compared to 2-D sheets, 1-D line-like
BiFeO, was more prone to deformation and bending under external forces, thereby generating stronger piezoelectric response, higher
piezoelectric potential, lower interfacial resistance, and enhanced piezoelectric current. -OH, -O-", electrons, and holes all play cru-
cial roles in the H,O, generation process. The piezocatalytic in-situ production of H,O, by line-like BiFeO, originated from both wa-
ter oxidation and oxygen reduction pathways. By establishing a four-dimensional correlation framework integrating material struc-
ture design, catalytic performance evaluation, intrinsic property characterization, and reaction mechanism exploration, this work pro-
poses cross-scale optimization strategies for piezocatalyst engineering and provides reference for highly efficient in-situ H,O, pro-
duction.
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