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Study of SiO;, as a defluorinating agent to enhance fluorine recovery rate in wet-process

phosphoric acid
REN Changzhi, HUANG Qingyan, YI Yongping, WANG Bo, YANG Yishan, ZHOU Hong, ZHOU Nan
(Mineral Fertilizer Company, Guizhou Kailin Group Co., Ltd., Guiyang 550302, China)

Abstract: The producing of concentrated phosphoric acid using the wet process is often accompanied by a large
amount of fluorine resources waste. The current F recovery rate is only 62% in Mineral Fertilizer Company,
Guizhou Kailin Group Co., Ltd., which means that 44 600 tons of fluorine are not recycled every year.
Therefore, improving the fluorine recovery rate in phosphoric acid not only reduces the adverse impact on the
environment, but also enhances the company’s economic benefits. Through process technology upgrades and
feasibility analysis, the byproduct SiO, generated during the production of anhydrous hydrogen fluoride is added
to phosphoric acid as a defluorination agent. The effects of the silicon fluorine ratio on fluorine content, fluorine
recovery volume, fluorine recovery rate, solid content in concentrated phosphoric acid, clarification effect of
concentrated phosphoric acid, acid loading of dilute phosphoric acid are investigated, as well as the effects of
stirring speed and premix temperature on fluorine content and fluorine recovery rate in concentrated phosphoric
acid. The optimal process parameters are determined to be silicon fluorine ratio of 0.6, stirring speed of 60 r/
min, and premix temperature of 25 “C, achieving an fluorine recovery rate of 75.43%, representing increase of
21.7%, with an additional annual direct economic benefit of 6.13 million RMB Yuan.
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Fig. 1 Process flow of defluorination by adding SiO, to phosphoric acid
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Fig. 2 Effect of changes in the silicon fluorine ratio under
normal temperature conditions on the fluorine content of

concentrated phosphoric acid, fluorine recovery amount
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