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Research on production process of feed grade dicalcium phosphate with

by-product residual acid from WPA purification
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Abstract: The by-product residual acid from WPA purification contains a large amount of phosphorus

pentoxide, which is mostly used in fertilizer production. In response to the diversified cascade utilization of

residual acid, a process route for preparing feed grade dicalcium phosphate using residual acid is proposed.

Firstly, the residual acid is pretreated, and then subjected to a defluorination process to enrich the impurity

ions in the white fertilizer, making the supernatant meet the requirements for producing feed grade dicalcium

phosphate. By using lime milk to neutralize the phosphorus containing solution after defluorination, a product
that meets the requirements of type | in GB 22549—2017 “Feed additive—Dicalcium phosphate” can be
produced. The recovery rate of P,Os in the extracted acid reaches 81.21%.
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Fig. 1 Process flow for preparing DCP from residual acid
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Table 1 Chemical composition of residual acid %

w(P,0s)  w(F)  w(S0)  w(Fe,0,)  w(MgO)  w(ALOs)
45.69 0.9 1.02 0.22 2.57 2.05
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Fig. 2 The effect of pH on the phosphorus and fluorine

content in the solution
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Fig. 3 The effect of pH on the phosphorus fluoride ratio in

the solution
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Table 2 Indicators analysis results of white fertilizer

i H w(P0s)/%  w(F)/%  w(Ca0)/% pH
P " =25 ARELR HRELR =3
R 4276 3.76 40.62 34
e w(Fe:0:)/% w(Mg0)/% w(ALO)/% w(H.0)/%
AR AR RER RELR <10
R 0.16 1.40 2.78 9.52
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Table 3 Effects of pH on DCP quality and phosphorus

content in mother liquor

DCP ™ i BT 52711
P o w(Cai% w(i(mgke)  w(P.0/%
56 1821 20.08 1229 0.1633
58 1808 21.79 1350 0.158 0
60 1796 21.93 1023 0.126 6
62 1737 2201 1255 0.1208
64 1652 2323 1313 0.099 7
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Table 4 DCP product composition and standard

requirements

WiH w(P)/% w(Ca)/% w(F)/(mg-ke") w(As)/(mg-ke™")

PRYEZLRTY  =16.5 =20 <1 800 <20
72 i 18.08 21.79 1 350 18
i w(Ph)/ w(Cr)/ w(Cd)/ W)/
A (mg-kg™") (mg-kg™) (mg-kg™) w(HFE K 1%
FREZLRY <30 <30 <10 <4
i 1 7 1 1.06
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Fig. 4 Particle size distribution of DCP products
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