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Abstract: The high-value resource utilization of associated fluorine in wet-process phosphoric acid production is
the key link to promote green and low-carbon phosphorus chemical industry. Aiming at the long-standing key
technical problems in the industry, such as low fluosilicic acid concentration, high impurity phosphorus
content, serious silica gel blockage, and short system operation cycle, a new phosphorus and fluorine
resource recovery process has been developed through process reengineering and core parameter adjustment.
This process constructs a phosphorus fluorine gradient directional separation system consisting of “source
phosphorus blocking-process silicon removal-end gas purification circulation concentration”. Through cyclone
foam removal, integration of “Venturi + sedimentation + pressure filtration” , high-efficiency gas-liquid
separation after the tower, and multi-stage closed-loop circulation washing, the problems of quality and
stability of phosphorus fluorine products are solved. By precisely adjusting the height of acid mixer, the
proportion of fluorine in the gas phase is increased from 17% to about 30% . The results of industrial
application show that after adopting the new process, the phosphorus content (calculated by P,Os mass
fraction) in fluorosilicic acid products has steadily decreased to <250 mg/kg, the concentration (calculated
by H.SiFs mass fraction) has increased to 12%%-18%, and the continuous operation cycle of tail gas washing
system has been extended from 7 days to more than 50 days, thus realizing the fundamental transformation of

fluorosilicic acid from waste acid as a by-product to chemical raw materials.
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Fig. 1 Traditional process flow of the extraction tail gas scrubbing system
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Fig. 2 Innovative process flow for fluorine recovery from extraction exhaust gas of wet-process phosphoric acid
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Table 1 Comparative analysis of comprehensive performance between innovative integrated processes and traditional

processes
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