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Technical research and practice on the circular economy utilization of fluorine silicon

resources in the production of wet-process phosphoric acid
LI Chaobo, LIU Zhiping, YANG Lichun, CHEN Wang, WEI Quan, YANG Qiao,
ZHENG Yufeng, DUAN Xiaoyun
(Yunnan Three Circles-Sinochem Fertilizer Co., Ltd., Kunming 650100, China)
Abstract: A circular economy model for the fluorine silicon resource industry chain is constructed. Using
fluorosilicic acid, a by-product of wet-process phosphoric acid, as raw material, anhydrous hydrogen fluoride is
produced through sulfuric acid decomposition process; Using SiO., a by-product of anhydrous hydrogen fluoride
production, as a defluorination agent for wet-process phosphoric acid defluorination. Through laboratory
comparative research on the defluorination effect of SiO, a by-product of anhydrous hydrogen fluoride production,
and high-quality white carbon black as a defluorination agent, industrial parameter optimization and full process
industrialization verification, it is found that using Si0,, a by-product of anhydrous hydrogen fluoride production,
as a defluorination agent, the yield of fluorosilicic acid is increased by more than 15 kg for per ton P,Os, the
fluorine content in the finished phosphoric acid is significantly reduced, generating a direct economic benefit of
6.326 3 million RMB Yuan per year.
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Table 1 Comparison of physicochemical properties of

defluorination agents
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Table2 Comparison of different defluorination agents %
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JFfERR 2625 1.93 26.25 193 2625 1.93
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Table 3 Effects of defluorination agents, dosages and reaction times

BN ER AR Ceg/t) I 12 SRV BER w (F) /% PIATRIA i (kg/t) Bl Si0 e SR W 00 (F) /%
BFE/A w(F)/% 1 3 5 3 5 7 10
0 1.93 1.93 1.93 1.93 1.93 1.93 1.93 1.93
1.0 2.26 2.04 2.10 1.98 2.07 2.06 1.99 2.02
2.0 1.98 1.77 1.69 1.60 1.81 1.61 1.66 1.71
2.5 1.97 1.67 1.65 1.44 1.73 1.57 1.54 1.59
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Table 4 Analysis results of raw materials %
FE b 2 5 w(ALOs) w(Ca0) w(Fe0:)  w(K0)  w(MgO)  w(P,0s)  w(Si0)  w(F)  w(H0)
B = KALHI W) Si0, 0.044 PR sh 1.03 2.600 0.18 AH 89.96  13.36 68
TR 1.350 0.19 1.08 0.057 1.00 26.12 0.84 1.93
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Table 5 Summary of experimental data
SRR I TR JBE SRR AE w(F) FFE SRR =/
wP0)/%  w®)%  wli@ )% wP0)/%  w(F) w( &) (kg-t™") IR (kg+t™)
46.53 2.40 8.40 46.33 1.83 8.05 18.25 0.57 15.54
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Table 6 Test results of adding SiO. to dilute phosphoric acid and slurry
F b K IR E]/h JIE SRR w(P,05)/% w(Mg0)/% MER {f WA w(F) /%

L0 1# 0 Fushm 27.95 1.24 0.125 4.01
24 10 win 27.22 1.12 0.116 441

34 15 S| 27.48 1.14 0.116 4.86

4 20 wm 27.82 1.15 0.117 4.15

S# 25 il 27.72 1.14 0.117 4.05

IR 1# 0 FKusm 27.19 1.05 0.108 3.11
2# 10 whn 27.37 1.13 0.116 3.37
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44 20 i 27.92 1.09 0.110 4.87

S5# 25 wm 2791 1.10 0.110 3.51
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Table 7 Index and fluorosilicic acid yield of
concentrated phosphoric acid obtained by adding SiO, to
dilute phosphoric acid

e 5k w(P,05)/% w(F)/%  FEERRCE/ (kg-t)
R 47.25 1.73 55.80
It B R 47.28 1.62 58.80
47.24 1.64 58.23
46.89 1.71 56.02
47.01 1.65 57.74
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Table 8 Effects of different defluorinated raw
phosphoric acids on alkali consumption of pre-treated

liquid and fluoride content in finished phosphoric acid

i JEORL R ?{wﬁz%ﬂui/ LR
w(F)/% (t-t") w(F)/%
G R 1.35 0.038 0.673
(=)
PNElE 1# 1.33 0.035 0.673
JRHER s 1.32 0.031 0.663
3# 0.95 0.014 0.683
44 0.93 0.002 0.668
54 0.96 0.020 0.620
64 0.94 0.018 0.570
SEYE S 1.07 0.020 0.646
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