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Application of high efficiency treatment of landfill leachate:
iron-carbon-ozone synergistic denitrification
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Abstract

AbstractAiming at the governance challenges of landfill leachate characterized by “high COD, high ammonia nitrogen, refractory
degradation, and strong toxicity”, relying on independently developed FCM-IV iron-carbon micro-electrolysis material (Patent No.:
CN110921788B), SAO3 ozone catalytic oxidant (Patent No.: CN105080551B), and high-efficiency dedicated nitrogen-removing
bacteria, this study takes the 300 tpd Anyue landfill leachate treatment renovation project as the practical carrier. Through the full-
chain R&D process of “laboratory parameter screening - pilot test verification and optimization - engineering implementation and
application”, an optimized process route was proposed: “pre-acration ammonia removal (enhanced by dedicated nitrogen-removing
bacteria) + FCM-IV iron-carbon micro-electrolysis - SAO3 ozone catalytic coupling + two-stage AO + advanced SAO3 ozone
oxidation”. The optimal combination of process parameters was determined as follows: pre-aeration intensity of 1.2 m3/(m?-h),
dosage of nitrogen-removing bacteria of 0.1% (with effective viable count = 2.0x10° CFU/g), filling rate of iron-carbon filler of
60%, reaction pH of 3-4, ozone dosage of 80 mg/L (catalytic oxidation stage) and 40 mg/L (advanced treatment stage), and hydraulic
retention time (HRT) of 18 h for the two-stage AO tank (6 h for anoxic stage + 12 h for aerobic stage). Engineering operation results
show that the removal rates of COD, ammonia nitrogen, and total nitrogen reach 95.8%, 99.2%, and 92.5% respectively, and the
effluent quality continuously and stably meets the discharge standards specified in Table 4 of the “Pollution Control Standard for
Domestic Waste Landfills” (GB 16889-2024). The comprehensive treatment cost per ton of water is 23.6% lower than that of the
traditional “biochemical + membrane separation” process, and the investment payback period is shortened to 3.8 years.
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