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Research on key technologies for the industrialization of fluorine resources associated with

wet-process phosphoric acid
YE Jianqiang
(Yunnan Three Circles-sinochem Fertilizer Co., Lid., Kunming 650114, China)

Abstract: Fluorine is an indispensable strategic resource in China, widely applied in key sectors such as
mineral metallurgy, light industry, electronics, aerospace, agriculture and pharmaceuticals. Currently, China’s
fluorine resources primarily rely on fluorite and phosphate rock. However, as fluorite reserves dwindle, supply
shortages have become increasingly severe. The abundant fluorine resources associated with phosphate rock have
emerged as a highly promising alternative source. Therefore, how to efficiently recover and utilize fluorine
resources associated with phosphate rock has become a core issue that the phosphate chemical industry urgently
needs to address. This paper focuses on fluorine resources associated with the wet-process phosphoric acid
production process, systematically elucidating the occurrence forms and migration transformation patterns of
these fluorine resources, and detailing the latest technological advancements in fluorine recovery engineering
practices within the industry. Based on this, it conducts an in-depth analysis of the key bottlenecks and
challenges faced by existing fluorine recovery technologies and proposes future research directions and
development recommendations for the synergistic development of phosphorus and fluorine, aiming to provide
scientific basis and technical support for enhancing the comprehensive utilization level of fluorine resources in
China’s phosphorus chemical industry and ensuring the strategic security of fluorine resources.
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Fig. 1 Fluorine resource distribution in wet-process

phosphoric acid production
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Fig. 2 Solubility curves of sodium fluorosilicate and
potassium fluorosilicate at different phosphoric acid
concentrations and temperatures
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Fig. 3 Process flow for fluorine recovery from wet-process phosphoric acid extraction tail gas
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Fig. 4  Fluorine recovery process flow for a typical forced circulation vacuum evaporation
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Fig. 5 New process flow for thermal coupling of defluorinated steam for residual acid concentration
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