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Abstract: The migration pathways and occurrence forms of fluorine throughout key stages of the phosphorus
chemical industry are investigaed, including its distribution across gas, liquid, and solid phases. Mainstream
recovery techniques—such as gas-phase condensation and adsorption, liquid-phase precipitation and solvent
extraction, as well as fluorine removal from phosphogypsum and emerging separation approaches—are
systematically reviewed. It explores how to reconstruct the recovery chain via source control, intermediate
adjustment, and terminal resource capture to balance efficiency, energy input, and resource value. Key
influencing factors such as material durability, process compatibility, and interfacial transport are critically
analyzed. The review further highlights future priorities in modular process design, multipollutant co-treatment,
and valorization of recovered fluorine products, aiming to provide a theoretical basis and strategic guidance for

the systematic advancement of fluorine recovery in the phosphorus industry.
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