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Abstract : Boron-doped diamond (BDD) electrodes have attracted significant attention in the field of
electrocatalytic wastewater treatment due to their excellent chemical stability, wide potential window,
and strong oxidizing ability. This paper focuses on the doping uniformity of BDD electrodes and
systematically explores its impact mechanism on electrocatalytic performance, optimization strategies,
and potential applications in wastewater treatment. Research indicates that doping uniformity
fundamentally determines electrocatalytic efficiency by regulating charge transfer kinetics, active site
distribution, hydroxyl radical generation, reaction selectivity, and electrode stability. The optimization
goals aim to achieve charge transfer uniformity, efficient utilization of active sites, and structural
stability. These can be achieved through the regulation of chemical vapor deposition (CVD) process
parameters, substrate pretreatment, and post—-annealing treatment. The effects can be comprehensively
evaluated through physical characterization (such as HRTEM, XPS) and electrochemical testing (such
as EIS, CV). Optimizing doping uniformity can significantly improve the degradation efficiency of target
pollutants, expand the depth and scope of treatment, reduce energy consumption by 15%-30%, and
extend electrode lifespan. This research provides theoretical support and technical reference for the
efficient application of BDD electrodes in wastewater treatment.

Keywords : boron-doped diamond electrode; doping uniformity; electrocatalytic performance;
wastewater treatment
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