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Research on preparation of large particle ammonium sulfate from the mother liquor of
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Abstract: In order to obtain the technical conditions for the industrial production process of large particle
ammonium sulfate from the mother liquor of ammonium process iron phosphate. The R & D center of Yunnan
Yuntianhua Co., Ltd. has built a 1000 t/a large particle ammonium sulfate pilot plant based the completion of
small scale exploration tests and scale up tests. The process of continuous production of large-particle
ammonium sulfate is carried out using 40% industrial ammonium sulfate solution as raw material with FC-OSLO
crystallization coupling process. The effects of temperature, time, pH, evaporation volume, cycle intensity and
template agent addition amount of the crystallization reaction on the large-particle rate and output of ammonium
sulfate are investigated. The optimal process parameters are obtained: crystallization cycle frequency of 200 Hz,
evaporation rate of 400 L/h (corresponding to supersaturation of 1.33% ) , crystallization temperature of 65 °C,
template agent addition amount of 0.5%, pH of 4.5, crystallization time of 4 h, large particle rate of large-particle
ammonium sulfate products =62% . All indicators such as N, S, moisture content and free acid meet the
requirements of fertilized ammonium sulfate, broadening the path for the digestion and utilization of by-product
ammonium sulfate from the ammonium process of iron phosphate.
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Table 1 Comparison of advantages and disadvantages of ammonium sulfate crystallization process
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Table 2 Analysis results of the raw materlals of ammonium sulfate solution

- w(N)/  w(S)/  w(TDS)/ w(Mn)/ w(Zn)/ w(Al)/ w(Ca)/ w(Cr)/ w(Co)/ w(Pb)/ w(Fe)/
P % % % % % % % % % % %
328 797 9.11 42.62 0.004 444  0.00066  0.000025 0.007638  0.000012  0.000514  0.000023  0.000 093
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Fig. 1

sulfate from by-product ammonium sulfate solution of

Process flow for preparing large particle ammonium

phosphate iron production by ammonium method
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Fig. 2 The large particle rate and yield of ammonium sulfate

under different cycle frequencies
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Fig. 3 The large particle rate and yield of ammonium sulfate

under different crystallization evaporation rates
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Fig. 4 The large particle rate and yield of ammonium sulfate

under different crystallization temperatures
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Fig. 7 The large particle rate and yield of ammonium sulfate

under different crystallization times
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Table 3 Process indicators of preparing large particle
ammonium sulfate from by-product ammonium sulfate

solution of phosphate iron production by ammonium
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Table 4 Analysis results of large particle ammonium
sulfate product %
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