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Abstract: In view of the difficulties in the start-up and efficient operation of biofilm repair
technologies in the in-situ water quality enhancement and ecological restoration of rivers and lakes, this
study reviews advancements in the preparation and application of iron—carbon functional carriers in in-
situ purification and restoration from the perspective of carrier development and utilization. The

mechanisms of in-situ enhanced the purification of polluted rivers and lakes and ecological restoration
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were analyzed based on the conditions of carrier application. Furthermore, the study identifies future

research directions, including mitigating the passivation of iron—carbon functional carriers and integrating

them with other purification technologies. These findings aim to support the broader application of iron—

carbon functional carriers in in-situ water ecological restoration of rivers and lakes.
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