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Research on production process of sodium fluorosilicate

HUANG Zhaohao, YANG Xian, SHU Yizhou, ZHANG Heng
(Yunnan ICL YTH Phosphate Research and Technology Center Co., Ltd., Kunming 650228, China)

Abstract: In response to the problem of low fluorine recovery rate in the synthesis of sodium fluorosilicate by
phosphoric acid enterprises, the crystallization process is simulated in the laboratory. By optimizing the process
conditions of the first-stage sedimentation, washing process, and the second-stage sedimentation processes, the
optimal process conditions are obtained as follows: The solid content of the underflow in the first-stage
sedimentation is 20%, the height-to-diameter ratio of the first-stage sedimentation plant is 1.14, and the residence
time in the first-stage sedimentation is 20 min; The washing temperature is 40 °C, the washing water volume is 1.5
m’/t, the washing rotation speed is 450 r/min, the residence time is 25 min, and the ratio of the paddle diameter to
the equipment diameter is 0.44; The second-stage sedimentation time is 20 min, and the height-to-diameter ratio of
the second-stage sedimentation plant is 0.53. After optimizing the conditions, the yield of F in the sodium
fluorosilicate production process is increased from 73% to over 92%, and the proportion of particles with a particle
size of = 100 pm is increased from 35% to over 83%. The particle size distribution is concentrated and easy to
separate by centrifugation. The process has certain social and economic benefits.
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Fig. 1 Flowchart of the experimental process
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Table 1 Orthogonal experiment conditions and results of

3-factors-3-level in the first-stage sedimentation

wy i
w( /% 2l [/min /% K% B % & %
1 20 0.53 20 89.52 74.20 99.33 50.28
2 20 0.94 40 8832 73.60 99.86 63.09
3 20 1.14 30 88.73 73.94 99.63 20.32
4 35 0.53 40  87.72 73.10 99.93 40.15
5 35 0.94 30 88.44 73.70 99.47 26.16
6 35 1.14 20 87.96 7330 99.59 32.52
7 50 0.53 30 86.33 71.94  99.63 25.30
8 50 0.94 20 8793 73.27 99.11 32.48
9 50 1.14 40  88.99 74.16 99.16 18.71
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Table 2 Results of extreme value for key indicators

% FMCR /% R
ky ks ks
— R UTIRIE T w ([E]) 88.86  88.04 8775 1.11
Wit 87.76 8823  88.56  0.80
1S RE I ] 8847  87.83 8834 0.64
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Table 3 Results of verification experiment

/N L L Rtz
w(Ei%e TR LA

1 20 114 20 8972 7450 9943  51.38
2 20 114 20 8959 73.10 9956  51.27
-1y 89.66 73.80 99.50  51.33
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Table 4 Orthogonal experiment conditions and results of 4 factors-3 levels in washing process

g %W%Tﬁ'ﬁ Tﬁ:ﬁf%ii/ (5‘67}(51/ e+ [ﬁ [}/ R/ GLived) F':LE:: w( ffF—L FifE =100 pm
W EARLL (remin™") (m’-t™) min % % TERREN) /1% i /%
1 0.44 450 1.5 5 89.49 74.58 99.35 23.93
2 0.44 350 3.0 15 87.56 72.96 99.88 29.10
3 0.44 150 2.2 25 89.84 74.86 99.53 43.60
4 0.59 450 3.0 25 88.56 74.05 99.05 49.52
5 0.59 350 2.2 5 88.00 73.33 99.41 73.01
6 0.59 150 1.5 15 89.45 74.54 99.59 1.86
7 0.88 450 22 15 88.75 73.96 99.90 54.34
8 0.88 350 1.5 25 90.70 75.58 99.69 55.17
9 0.88 150 3.0 5 85.87 71.56 99.70 5.94
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Table 5 Results of extreme value for key indicators

» % .

ky ks ks
Kt HERSREERELL 88.96 88.67 8844  0.52
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Table 6 Results of verification experiment

g ROEEES SR KRR ek IR/ bR K% =100 pm
BT HAAL (remin™) (m*-t™") min % % FEBREN) /% 5 /%
1 0.44 450 1.5 25 91.9 73.58 99.55 30.93
2 0.44 450 1.5 25 91.5 73.96 99.48 32.10
Sy 91.7 73.77 99.51 31.51
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Fig. 2 The impact of secondary settling time on fluorine
yield, sodium yield, purity of sodium fluorosilicate and
particle size index
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Fig. 3 The impact of height-to-diameter ratio of the secondary

settling tank on fluorine recovery rate and product particle size
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