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Abstract: Phosphorus and fluorine resources are important strategic resources in China. Currently, a significant
amount of fluorine in the phosphorus chemical industry remains unrecovered, while the fluorite supply for fluorine
chemical production faces shortages. Therefore, the recovery and utilization of fluorine from phosphorus chemical
processes hold substantial development potential. The migration and transformation laws of fluorine during the
processing of phosphorus resources, as well as the current status of fluorine recovery and comprehensive
utilization are systematically reviewed. Based on the current state of fluorine recovery in phosphorus chemical
processes, the technological strategies and recommendations for synergistic phosphorus-fluorine development are
pointed out, including enhancing innovation in defluorination technology for wet-process phosphoric acid,
improving fluorine recovery rate during the concentration of dilute wet-process phosphoric acid, promoting the
utilization of fluorine in low-value resources containing fluorine, efficient recovery of fluorine resources from
phosphogypsum, engineering technology development for the preparation of anhydrous hydrogen fluoride using
fluorosilicic acid and fluorosilicic acid salts.
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Table 1 Typical composition of yellow phosphorus slag

in a certain enterprise %

w(P,05) w(Si0:) w(Ca0) w(Mg0) w(ALO;) w(Fe;0:) w(F) w(SO;)
323 36.68 46.81 5.33 2.24 .13 199 1.27
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Table 2 Phosphate rock and phosphoric acid data of some typical domestic and foreign enterprises

SgE| w(P0)/%  w(Ca0)/%  w(Mg0)/% w(ALO)/% w(Fe0.)/%  w(S0:)/% MER{# w(F)%  m(P,05)/m(F)
A BEREH 31.47 4521 0.84 0.92 0.85 0.083 2.72 11.57
BikG 32.30 46.26 1.07 0.83 0.85 0.085 3.44 9.39
CHEAET 32.46 50.14 0.92 1.23 2.41 0.140 1.55 20.94
DREkEH" 30.42 45.06 2.69 1.16 0.96 0.158 3.06 9.94
E Bk 30.22 44.03 1.31 1.46 1.15 0.130 2.83 10.68
F ST 36.70 51.40 1.50 0.25 0.57 0.063 1.25 29.36
(&7 30.50 4730 1.80 0.54 0.66 0.098 3.10 9.84
AR 27.22 1.08 0.73 0.67 1.87 0.091 2.04 13.34
B TR 24.10 0.95 0.50 0.52 2.13 0.082 1.88 12.82
CHEBERR 25.54 0.58 0.68 1.06 0.091 1.07 23.87
AVRBETR 53.52 1.64 1.40 1.38 2.53 0.083 0.16 366.60
B kR 44.10 1.67 0.76 0.76 0.072 1.33 33.38
C YRR 46.75 1.15 1.22 2.12 0.096 1.14 41.01
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Table 3 Composition of hemihydrate phosphoric acid in different regions

WiH w(P0s)/%  w(Ca0)/% w(Mg0)/% w(ALO)/% w(Fe;0:)/% w(S0:)/%  MER{H w(F)%  m(P,0s)/m(F)
H WA 34.33 48.36 1.10 0.64 0.94 1.36 0.078 2.54 13.52
H oK A iR 41.49 2.14 0.78 0.43 0.19 1.23 0.034 225 18.44
H Pk iR 53.12 0.08 0.99 0.53 0.26 0.95 0.033 0.49 108.41
LK R 4221 0.07 1.06 0.34 1.02 2.08 0.057 0.48 87.94
J IR R 39.14 0.19 2.08 0.34 0.45 0.95 0.073 1.33 29.43
KPK g 37.10 0.11 1.41 0.18 0.31 0.65 0.051 1.21 30.66
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Table 4 Composition of industrial grade MAP purification residue and white fertilizer for some enterprises

A w(P05)/%  w(Si0)/%  w(Ca0)/% w(Mg0)/% w(ALO/% w(Fex0:)/%  w(F)/% w(N)/%  m(P,05)/m(F)
AFAbiE 36.43 10.31 7.04 9.57 4.02 0.87 11.19 6.54 3.26
B ki 38.48 3.19 14.60 7.44 5.62 1.13 10.01 6.40 3.84
C ¥kt 38.06 2.95 7.21 5.72 5.15 435 10.42 6.95 3.65
D ikt 40.94 3.19 343 9.33 4.28 1.56 7.92 7.67 5.17
AR 26.44 0.70 30.90 1.15 7.46 1.07 9.89 2.67
BHE 27.20 1.48 21.20 1.50 8.92 4.46 8.23 3.30
cHie 23.30 4.66 39.10 1.38 1.29 2.39 14.01 1.66
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Fig. 1  Distribution of CMPP phosphorus forms
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