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Abstract: Fenton technology has been extensively applied in refractory industrial wastewater treatment due to its capability
to generate highly reactive hydroxyl radicals (*OH). This review systematically summarizes the fundamental principles and
reaction mechanisms of Fenton systems, emphasizing the generation of hydroxyl radicals and influencing factors. Various
modified Fenton processes, including photo-Fenton, electro-Fenton, sono-Fenton, and nano-catalytic Fenton systems, are
elaborated. The applications of these processes in typical wastewater treatment such as textile dyeing, pharmaceutical
production, and electroplating wastewater are illustrated. Moreover, critical challenges like high iron sludge production,
limited pH range, and elevated operational costs encountered in practical applications are thoroughly analyzed. Recent
advancements and future trends, including novel catalyst development, multi-process integration, and optimized reactor
designs, are finally discussed, providing insights for future engineering applications.
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