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Effects of Si/F/K/Na impurities on the crystallization of calcium sulfate
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Abstract: The effects of impurities such as Si, F, K and Na on the crystallization process of calcium sulfate in
wet-process phosphoric acid were investigated. The results showed that two types of alkali metals had different
effects on the crystallization of calcium sulfate. The addition of K was beneficial for the growth and agglomeration of
the crystals, and the increase of Na content inhibited the agglomeration of calcium sulfate. The particle size was
barely affected by the amount of silica except the irregular shape, and the addition of H,SiFg can lead to the diversion
of the particles. K,SiFs had a synergistic effect on the particles to improve the growth of calcium sulfate crystals.
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Table I Composition of phosphate rock and phosphoric acid
Oxide in phosphate rock/wt% Element in phosphoric acid/(g/L)
CaO P,0s N F K>,O Ca Si Al K Na
45.95 32.24 11.57 2.508 1.193 2.88 3.56 7.07 1.26 1.78
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distribution of CaSO4
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Table 2 Composition of CaSOs with different
molar ratios of K to Ca

C"r/’g’t‘;:em K/Na0.022 K/Na0.044 K/Na0.066 K/Na0.088
SO, 5327 53.11 52.82 53.95
Ca0 42.42 4137 42.86 4147
P,0s 422 536 4.15 5.6
Si0, 0.05 0.05 0.035 0.085
ALO, 0.026 - - 0.098
K,0 - 0.099 0.067 0.130
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Fig.2 FESEM images of CaSO4 with different additions of KOH
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Table 3 Composition of CaSO4 with different
molar ratios of Na/Ca

C(’n‘fgzenﬂ Na/Ca 0.022 Na/Ca0.044 Na/Ca0.066 Na/Ca 0.088
S0, 54.83 53.61 49.92 48.45
a0 43.03 443 37.98 37.35
P,0s 1.94 1.62 11.81 13.60
Si0; 0.061 0.071 0.034 0.051
ALOs 0.049 0.16 - 0.057
Na;0 0.071 0.081 0.255 0.338
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Table 4 Composition of CaSO4 with different
molar ratios of Si/Ca

Component/

Si/Ca 0.020  Si/Ca0.061  Si/Ca0.102  Si/Ca0.143
wt%
SOs 52.53 52.2 53.67 53.33
CaO 35.73 37.66 39.9 39.33
P,05 5.50 7.45 3.28 3.67
Si0, 2.02 2.68 3.11 3.62
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Table 5 Composition of CaSO4 with different
molar ratios of H2SiFe/Ca

Component/ H,SiF¢/Ca H,SiF¢/Ca H,SiF¢/Ca H,SiF¢/Ca
wt% 0.0088 0.027 0.044 0.062
SO; 55.23 56.22 56.03 54.79
CaO 44.1 42.66 42.25 42.63
P,0s 0.58 1.07 1.65 2.48
SiO, 0.058 0.04 0.04 0.05
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Fig.10 FESEM images of CaSOs with different additions of K2SiFs
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