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5ER P12 TRTBT /K P L AV ) F Al BT L 8 s P BT 4
FLAE S B 22 (R PR S, P R R R IR T
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PEAIE PO B, $E T AR Ak PR R
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PbO, {2 KB 28kt K 3 4N A .45 A ek,
FHIE Ti/PbO, ML PRI 5% A E s R A o o Ti B
PRI 2R L TRRR Z0 0 Ti BB BroR 51 A8
AU a] 2 s S M SRR TR BB 2 M2 NG S ik
— ST Ti/PbO, FAMK 1) K o B A FEL AR i 45 2
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A % Ji, AT EE 1 ) 4% A | VR /D b o 4% A T for advanced lead—carbon hybrid capacitor[J]. Materials
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Research progress of modified Ti/PbO, electrode
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Abstract Electrochemical oxidation technology is widely used in wastewater treatment for its economical, environmentally friendly and
efficient advantages. In the field of electrochemical oxidation technology, Ti/PbO, electrode has become an important electrode material
due to its inert substrate, easy preparation, low cost and excellent electrocatalytic performance. Ti/PbO, electrode realizes
high—performance degradation of organic pollutants through direct electron transfer and indirect generation of active radicals such as-OH
on the surface of PbO, active layer. However, the conventional Ti/PbO, electrode suffers from low current efficiency, small specific
surface area, weak electrocatalytic ability and short lifetime in practical applications. Therefore, researchers have been working on the
modification of Ti/PbO, electrodes to produce new Ti/PbO, electrodes with high electrocatalytic activity, long life—time and wide range of
applications. From the perspective of developing the Ti/PbO, electrode, this paper presents three significant recent research findings:
surface etching, modification and shape control of the Ti substrate; modification of the intermediate layer; and construction and doping
modification of the PbO, active layer on the surface. The respective aims of these studies are to enhance interfacial bonding through
substrate modification, improve conductivity and stability by introducing novel intermediate layers, and optimise catalytic performance
through doping modification of the active layer. Based on a systematic review of these achievements, we have summarized and proposed
effective strategies to enhance the comprehensive electrochemical performance of Ti/PbO, electrodes from the perspective of
synergistically improving electrode structural stability and catalytic activity. Firstly, substrate etching parameters and geometric design
should be optimised to create a rough yet uniform surface structure, thereby strengthening the bond between the substrate and the
intermediate layer. Secondly, intermediate layer materials with excellent compatibility should be screened for to suppress interfacial
reactions and the formation of oxide films, thereby improving charge transport efficiency. Thirdly, the crystal structure of the active layer
should be precisely controlled and rationally doped with metallic or non-metallic elements to achieve simultaneous improvements in
catalytic activity and stability. Finally, the development trend of Ti/PbO, electrode is proposed. It is expected that key breakthroughs will
be made in the modification of electrode materials and structural optimization in the future to further improve their electrochemical
performance and stability, at the same time, it actively expands the scope of its large—scale application in complex systems and accelerates
its industrialization process.

Keywords Ti/PbO, clectrodes; electrocatalytic oxidation; doping strategies; titanium anode
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