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Abstract: Sugarcane bagasse, a typical byproduct of the sugar industry, has emerged as an ideal carbon-based carrier for constructing
low-cost and sustainable photo/electrocatalysts, owing to its natural hierarchical pore structure, abundant surface functional groups,
and renewable properties. This review systematically summarizes the synergistic modification strategies and application advances of
sugarcane bagasse-derived carbon materials in photo/electrocatalysis. Through techniques such as pyrolysis activation, elemental
doping (e.g., N, S, Co), semiconductor compositing (e.g., Cu20, TiO2/Si0:), and heterojunction engineering (Z/S-scheme), the pore
structure, band characteristics, and interfacial electron transfer mechanisms of these materials are precisely regulated, significantly
enhancing their catalytic activity and stability. Studies demonstrate that optimized sugarcane bagasse-based catalysts exhibit
exceptional degradation efficiency (>90%) for pollutants such as oxytetracycline and ciprofloxacin, along with visible-light-driven
hydrogen production potential (12.8 umol-g™'-h™). The synergy between heterojunction design and hierarchical porosity boosts charge
carrier separation efficiency to 78.5%, while graphitized carbon layers and interfacial chemical bonds (e.g., C-O-M) improve
conductivity and cycling stability (efficiency decay <10% after 50 cycles). Furthermore, green modification processes (e.g.,
low-temperature pyrolysis, biomass reductants) effectively reduce carbon footprints, promoting the valorization of agroforestry waste
and green manufacturing. Future research should focus on elucidating photo/electro-synergistic mechanisms, optimizing interfacial
stability under high current densities, and scaling applications in energy conversion and environmental remediation. This review
provides theoretical foundations and technical paradigms for designing "adsorption-catalysis" coupled systems and high-value
utilization of biomass waste.

Keywords: sugarcane bagasse; photo/electrocatalysis; carbon-based carrier; synergistic modification strategies.
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