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Research on technology of removing sulfate ions from feed grade concentrated

phosphoric acid
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Abstract: In the process of producing feed grade calcium phosphate using wet-process phosphoric acid as raw
material, the sulfate ions in wet-process phosphoric acid will enter the product in the form of calcium sulfate,
reducing the total phosphorus and water-soluble phosphorus content of feed grade calcium phosphate, resulting in
unqualified product indicators, and affecting the physical properties of the product, which can cause feed grade
calcium phosphate products caking. The effects of calcium carbonate powder dosage, reaction temperature, and
reaction time on the desulfurization efficiency of concentrated phosphoric acid are investigated using calcium
carbonate powder as a desulfurizer. The results show that the desulfurization effect on concentrated phosphoric acid
is closely related to the amount of desulfurizer calcium carbonate powder used. The reaction temperature and time
have little effect on the desulfurization effect on concentrated acid. When the amount of calcium carbonate powder
is 4% of the concentrated phosphoric acid, the desulfurization reaction is basically completed within 1 hour, and the
desulfurization rate is greater than 90% . The sedimentation rate of the desulfurized sediment is fast, and it is
basically completed within 2.5 hours, avoiding flocculants, reducing production costs, and the desulfurization slag
can be directly returned to the extraction tank.

Key words: feed grade concentrated phosphoric acid; calcium carbonate powder; removing sulfate ions
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Table 1 Chemical composition of phosphoric acid %

w(P05) w(Ca0) w(ALO)) w(Fe0:) w(MgO) w(As) w(Ph) w(SO)
48.86  0.08 1.15 1.04 1.10  0.0026 0.0018 2.80

K2 BRERSHHIUERS

Table 2 Chemical composition of calcium carbonate

powder %
w(CaCO;) w(H,0) w(ALO;) w(Fe,05) w(MgO)
98.22 0.16 0.019 0.013 0.14
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HE 100 g WEBEFRAE AU B Th MR 22— IR B
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Table 3 Results of calcium carbonate powder dosage test

o i .
BRI Sy s AR

2 0.048 6 1.083 0 61.32

4 0.584 2 0.176 3 93.70

6 1.664 0 0.081 7 97.08

8 1.188 0 0.053 3 98.10

10 1.060 0 0.0430 98.46
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Table 4 Results of reaction temperature test
BRI by

B ATREIC w(Ca0)/% w(S0.)/% BB /%
45 0.580 2 0.158 6 94.33
50 0.4316 0.1817 93.51
60 0.579 4 0.129 7 95.37
70 0.488 9 0.197 5 92.94
80 0.584 2 0.176 3 93.70
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Table 5 Results of reaction time test

N WERRSE bR .
S S i) /min 2 (Ca0)% (SO )% B2 /%
15 0.5872 0.178 6 93.62
30 0.6132 0.1419 94.93
60 0.579 4 0.1297 95.36
90 0.5875 0.122 6 95.62
120 0.590 6 0.1157 95.86
150 0.5977 0.1112 96.03
180 0.6170 0.1121 95.60
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Table 6 Particle size of desulfurization slag
KifE/mm 7% EEB%  w(Ca0)/%
>0.150(+100 H) 11.13 11.13 3143
>0.075(+200 H) 34.50 45.63 33.08
>0.048(+300 H) 34.77 80.41 32.90
>0.038(+400 H) 11.67 92.08 32.80
>0.025(+500 H ) 4.76 96.85 31.65
<0.025(-500 H) 3.15 100.00 24.28
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Fig. 2 SEM image of desulfurization slag
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Table 7 Results of production of feed calcium phosphate

from phosphoric acid with different sulfate content

- WERRIETR TR IR EL SR AR

MER w(SO)/% w( & P)/% w(KIEP)/% w(OKIEEP)% w(Ca)l%
MCPA1 0.048 031 23.88 23.77 21.68 14.96
MCPA6 0.048  2.89 21.63 21.72 20.65 13.93
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