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Abstract [ Objective] Addressing the dual environmental issues of phosphate tailings ( PT) stockpile pollution and tetracycline
(TC) residues in organic wastes (OWs ), this paper aims to achieve the safe and resourceful utilization of both solid wastes. Tt
investigates the regulatory effect of PT on the microenvironment in the aerobic composting of OWs and elucidates the synergistic effect
and mechanism of PT combined with Fe (Il ) in enhancing TC removal. [ Methods] Three sets of aerobic composting experiments
were established with PT as the core conditioner and quartz sand (Si0, ) as the control, including the control group (SiO,+ OWs) , PT
group (PT + OWs) and PT-Fe( Il ) group [ PT + Fe( lll) + OWs]. Throughout the process, physicochemical indicators such as pile
temperature, moisture content, pH and electrical conductivity ( EC), along with nutrient transformation indicators including total
organic carbon (TOC) and total nitrogen (TN) were monitored. Additionally, phosphorus fractionation, seed germination index (GI)
and TC removal rate were determined. [ Results|] The addition of PT did not interfere with the normal temperature rise and maturation

process of composting. Its carbonate buffer system stabilized the pile pH value within the suitable range of 7.5-8.5, reduced the
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magnitude of EC fluctuations and maintained it within the safe threshold for compost maturation, which kept the final GI above 127%
and significantly reduced compost phytotoxicity. Meanwhile, PT regulated the transformation of phosphorus forms in a directional
manner and increased the proportion of HCl-extractable phosphorus (HCI-P) to 80%—85% , thus providing a slow-release phosphorus
source for the subsequent soil application of compost products. PT also exhibited favorable TC removal performance. The final TC
removal rate of the PT group reached 80. 87% , which was 8. 12% higher than that of the control group. A significant synergistic effect
was observed after the combination of Fe( Il ) and PT, with the TC removal rate of the PT-Fe( Il ) group further rising to 95.24% ,
representing an improvement of 22. 49%. The core mechanism involved the enhancement of TC adsorption onto PT by Fe( Il ) -derived
hydroxides, coupled with TC degradation by reactive oxidants generated through Fe redox cycling, which collectively established an
“adsorption-oxidation-degradation” removal pathway and thus significantly enhanced TC removal efficiency. [ Conclusion ] PT can
serve as an effective compost conditioner, and its combination with Fe( Il ) further enhances TC removal. These findings provide a

crucial theoretical basis and technical reference for the high-value resource utilization of PT and antibiotic risk management in OWs

composting.

Keywords phosphate tailing (PT) ; solid waste; aerobic composting; tetracycline (TC) ; resource recovery
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Fig. 1 (a) Temperature; (b) Moisture Content Variation Curves during Aerobic Composting
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Fig. 2 Changes of (a) pH Values; (b) EC during Aerobic Composting
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Fig. 4  Soil Phosphorus Classification in (a) Control Group; (b) PT Groups during Aerobic Composting
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