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Process optimization for improving defluorination efficiency of wet-process phosphoric
acid concentration
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Abstract: Wet-process phosphoric acid is an important intermediate product in phosphorus chemical industry, but
it often contains impurities such as fluorine, which not only affects the quality and purity of the product, but also
causes environmental pollution; With the increasing scarcity of fluorine resources, reducing the fluorine content in
wet-process phosphoric acid, improving the efficiency of fluorine resource recovery and utilization have become
important issues. The principles of chemical reaction desorption defluorination, physical adsorption defluorination,
and vacuum concentration defluorination for wet-process phosphoric acid are summarized; The exploration of adding
defluorination agents in wet-process phosphoric acid production to improve defluorination efficiency in Yunnan
Yuntianhua Red Phosphorus Chemical Co., Ltd. is introduced. By optimizing the wet-process phosphoric acid
concentration process and adding silica defluorination agent, the fluorine content in the phosphoric acid product is
significantly reduced, with w (F) decreasing from 1.6% to 0.93%. The fluorine recovery rate is greatly improved,
and the fluorine yield is increased from 43.70 kg to 64.90 kg for per ton of P,Os, bringing considerable economic
benefits. Applying defluorination agents to wet-process phosphoric acid production can not only improve the quality
of phosphoric acid products and increase the utilization rate of fluorine resources, but also effectively reduce
production costs and environmental pollution.
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Table 1 Changes of phosphoric acid concentration and

fluorine content after adding silica

R2 FmMBREEFABRBRENSRSETN
Table 2 Changes of phosphoric acid concentration and

fluoride content before adding defluorination agent

P55 SO/ (kgt!)  BERw(P.05)/% W& w(F)/%
1 0 22.95 1.66
2 0 47.02 1.60
3 3 47.10 1.35
4 4 47.06 1.12
5 5 47.00 1.01

32 BBmRGSEIERATEHARE

FEF L E LR, R FERBEER 0
i, PRTFEAIR LR, PRE RN R, AR
TAEARREIN AR M A B b, WSS R R
A TE

2022 4F 10 H RS, R 780 1k B 92 20 55 A i IR
HFOIMA A RE, XHRan T A T H AR Mo . F %
A 1B 52 PR B T R R A A SRR A A,
BTN RE G LA gy, FoE bk i
St . AT, BTG, B E SR
TR A 28 T kit . VR, [P ECENL L
TAE% ., BEEHRR U4 B T 2 m AR E 1
7

SR T

e |
WAl

N
o A b

iaivE
3 B SR

7% 2 [ PR 1 % |
g ] (AT

JBE R 2

B RBEHBRIRERA L LR

Fig. 1 Modified process flow of defluorination in phosphoric

acid concentration
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w(P205)/% w(F)/% w(P,05)/% w(F)/%
1 23.45 1.64 46.79 1.66
2 23.36 1.63 47.07 1.67
3 23.62 1.64 48.14 1.46
) 23.48 1.64 4733 1.60
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Table 3 Changes of phosphoric acid concentration and

fluoride content after adding defluorination agent

w(P05)/% w(F)/% w(P,0s)/% w(F)/%
1 23.40 1.60 46.83 0.97
2 23.50 1.67 48.55 0.76
3 23.46 1.68 46.72 1.06
Na| 23.45 1.65 47.37 0.93
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Table 4 Statistics of fluorine yield from 2021 to 2024

JiH FE (kg-t)
2021 4F 43.70
20224F 51.94
2023 4F 62.33
20244 (1—10 7)) 64.90
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