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		Abstract

		Catalytic efficiency and stability are the main bottlenecks toward metal-free photocatalyst-mediated visible-light-driven peroxymonosulfate (PMS) activation processes (PMS-Vis). In this study, a nanotubular carbon nitride (C3N4 NT) photocatalyst was prepared and applied to the PMS-Vis system to facilitate chloroquine phosphate (CQP) degradation. The specific structure and excellent photoelectrochemical properties of C3N4 NT enhanced its ability as a photocatalyst to achieve PMS activation and CQP degradation under visible light irradiation. More importantly, the anaerobic environment enhanced the degradation performance of the developed system. The degradation kinetic constants for the C3N4 NT/PMS-Vis-N2 system reached 0.0898 min-1 at a 0.2 g/L catalyst dosage and 0.8 mM PMS concentration. Mechanism studies and theoretical calculations clarified that the anaerobic environment avoided the competitive adsorption and consumption behavior of dissolved O2 and PMS on the photocatalyst surface, thus maximizing the transfer of surface photogenerated charges to PMS for PMS activation and active species generation. The developed process demonstrated high catalyst utilization efficiency and degradation performance toward various contaminants. This study provides a reference for improving the environmental applicability of metal-free photocatalysts and developing water treatment technologies within anaerobic environments. 
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