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Study on enhanced degradation of HMX wastewater by
bio electro Fenton system

CAI Liu-yi, LI Meng-yang, ZHANG Ao-ran, LU Jing, HOU Bin"
(School of Environment and Safety Engineering, North University of China, Taiyuan 030051, China)

Abstract:To address the high toxicity and recalcitrant nature of HMX wastewater, a bioelectrochemical Fenton
system ( BEF) based on a Fe@ Co layered double hydroxide-modified graphite felt ( CoFe-LDH/GF) cathode was
developed for efficient degradation of HMX simulated wastewater.The composite cathode was prepared via hydrothermal
synthesis, and its morphology and chemical state were characterized. A dual-chamber microbial fuel cell coupled with an
electro-Fenton unit was employed to investigate the effects of aeration rate, pH, and initial HMX concentration.
Degradation intermediates were analyzed using liquid chromatography-tandem mass spectrometry ( LC-MS/MS) , and
potential degradation pathways were proposed. Results indicate the composite cathode exhibits a porous structure with
uniform nano-active sites , achieving a maximum power density of 457. 72 mW +m ™. Under optimal conditions ( pH=3,
HMX=5 mg/L,aeration rate=0. 3 L/min) ,HMX degradation reached 95. 1% and total organic carbon removal reached
67.07% after 24 hours, demonstrating effective degradation and partial mineralization of HMX. This coupled system
achieves efficient HMX removal, providing a viable approach for the environmentally sound treatment of HMX-
contaminated wastewater.
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