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Study on the enhanced recovery of fluorine from wet-process phosphoric acid
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Abstract: The efficient recovery and utilization of fluorine from wet-process phosphoric acid is of great significance
for the sustainable development of phosphorus-fluorine chemical industry. Nano-active silicon is used as a new
highly efficient fluorine spillover reagent for the enhanced recovery of fluorine from wet-process phosphoric acid.
The optimal process and reaction kinetics are explored systematically. The results show that nano-active silicon can
effectively promote the vaporization of fluorine during the concentration process of wet-process phosphoric acid.
When the dosage of nano-active silicon is 5 kg/t, the stirring speed is 1 800 r/min, and the reaction temperature is
90 °C, the fluorine contents in wet-process phosphoric acid and defluorination slag are reduced to 0.341% and
1.27% respectively. The recovery rate of fluorine is significantly increased to 85.27% . The reaction between
nano-active silicon and fluorine in wet-process phosphoric acid conforms to the second-order reaction kinetics
model, and the activation energy of the reaction is 16.42 kJ/mol.
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Table 1 The content of each elements in wet-process

phosphoric acid %

w(P,0s) w(S07) w(F) w(Fe) w(Mg) w(Al) w(Ca) w(Na) w(K)
27.28 3.63 122 026 058 034 0.2 0.06 0.05
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Fig. 1 Vacuum concentration equipment of wet-process
phosphoric acid
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Fig. 2 Effects of nano-active silicon dosage on fluorine content of wet-process phosphoric acid and defluorination slag, and

fluoride recovery rate
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Fig. 3 The influence of stirring speed on the fluorine content of wet-process phosphoric acid and defluorination slag, and fluoride

recovery rate
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Fig. 4 The influence of reaction temperature on the fluorine content of wet-process phosphoric acid and defluorination slag, and

fluoride recovery rate
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