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Synthesis of Iron Phosphate Precursor from By-product Ferrous Sulfate of
Titanium Dioxide
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(College of Metallurgical Engineering,Xi'an University of Architecture and Technology,Xi'an 710055, China)

Abstract; The purification and reuse of titanium dioxide by-product ferrous sulfate are of great significance for
improving the added value of the iron-containing products and the comprehensive utilization of resources. The
removal of manganese and the reuse of iron in titanium dioxide by-product ferrous sulfate were studied. The
feasibility of oxidizing Fe*" to Fe'" by hydrogen peroxide and oxidizing Mn?" to MnQO, by potassium permanganate
was theoretically analyzed. The effects of oxidant dosage,pH value of the solution and reaction time on the removal
rate of manganese were investigated. The experimental results show that the manganese removal rate could reach
99. 9% under the conditions of KMnO, dosage 1. 0 times of the theoretical value, pH value of 1. 20 and oxide reaction
time for 30 min. The manganese content in the purified ferric sulfate solution was reduced to 0.28 mg/L after
manganese removal treatment. The purified solution was used as the iron source to synthesize iron phosphate by
liquid-phase precipitation method,and the nanoscale high-purity amorphous iron phosphate dihydrate precursor was
obtained, which can be transformed into a-quartz-type iron phosphate after calcination.
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Fig. 1 XRD pattern of titanium dioxide by-product

ferrous sulfate
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Table 1 Main chemical compositions of titanium dioxide by-product ferrous sulfate /%
Compositions FeSO, + 7TH,0O Fe Fe([ll) Ti Mg Mn Al
Contents =90 17.52 1. 37 0. 39 0.48 0.12 0. 009 5
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Fig. 2 Stepwise impurity removal process flow of titanium dioxide by-product ferrous sulfate
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Table 2 Main elements contents in Ti, Mg removal filtrate /(mg- L")
Elements Fe Mg Ti Mn
Contents 695 53 5.16 0. 35 300
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Table 3 Main elements content in manganese removal residue /%
Elements Mn Fe K Na Other
Contents 94. 23 2. 295 0.498 0. 149 0. 825
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Table 4 Comparison of FePO, + 2H, O product test results and battery-level indicators

Ttems Unit of measurement Battery level indicators Determined results
Fe % 29.0~30.0 29. 66
P % 16.2~17.2 16. 52
Fe/P — 0.97~1.02 0.995 5
Ca % <0. 005 0.004 8
Mg % <0. 005 0.003 9
Mn % <0.01 0. 000 33
Ti % <0. 005 0. 000 53
Al % <0. 005 0.004 7
SO, % <0.01 0. 077
Cl— % <0. 01 No detection
F- % <0.01 0.005 5

10 BEERER7= WA SEM ElfR : (a) KUK HE (b)550 C sk

o]

Fig. 10 SEM images of the iron phosphate products: (a) Uncalcined; (b)Calcined at 550 °C
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