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Engineering application of thermal coupling reuse of defluorination steam of phosphoric

acid purification
WANG bo', GAO Baoliang
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2. Yunnan Three Circles-Sinochem Fertilizers Co., Lid., Kunming 650000, China)
Abstract: Yunnan Three Circles-Sinochem Fertilizers Co., Ltd. uses solvent extraction method to produce purified
wet-process phosphoric acid. After concentration and steam stripping defluorination treatment, the extracted acid is
used as the raw material for battery grade ammonium dihydrogen phosphate. The by-product residual acid is
concentrated and used as the raw material for fertilizer grade ammonium phosphate plant. A new thermal coupling
process is proposed in the 100 kt/a purified phosphoric acid project to utilize the steam obtained from the
defluorination of purified phosphoric acid as a heat source for the concentration of residual acid, and to recycle
fluorine-containing steam. The problem of difficult structural and material selection in the mixed utilization of
fluorine-containing steam and fresh steam has been solved by designing a special structure of dual heat source
graphite heat exchanger. The new process of thermal coupling of defluorination steam can save 75 000 t steam
consumption per year, the process of separately cooling and discharging defluorination steam is shortened, and the

equipment investment is reduced by about 1.512 million RMB Yuan.

Key words: purification of wet-process phosphoric acid; defluorination by steam stripping; thermal coupling;
graphite heat exchanger
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Fig. 1 Defluorination process flow chart of wet-process phosphoric acid
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Table 1 Phosphorus and fluoride content of wet-process

phosphoric acid after various levels of defluorination

treatment
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Fig. 2 Traditional process flow of direct condensation technology for defluorination steam
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Fig. 3 New process flow of utilizing defluorination steam for thermal coupling of residual acid concentration
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Fig. 4 Schematic diagram of dual heat source graphite heat

exchanger
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Table 2 Equipment investment cost reduction of thermal

coupling process compared to traditional processes
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