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Step extraction of rare earth and phosphorus from phosphorus
concentrate by nitric acid leaching — precipitation method

ZHAO Rong-yan' LI Tian-en' LI Lin?
(1. Xi'an Tianzhou Mining Technology Group Co. LTD. , Xi'an 710199, China;
2. Shaanxi Mining Development Industry and Trade Co. LTD. , Xi'an 710054, China)

Abstract: Phosphorus and rare earth in phosphorus concentrate were extracted by nitric acid leaching —
precipitation step by step. Phosphorus concentrate was leached with nitric acid solution, and the effects of
nitric acid concentration and leaching temperature on phosphorus and rare earth leaching were studied. For
nitric acid leaching solution, the rare earth and phosphorus in the solution are precipitated step by step by
adding oxalic acid and calcium chloride precipitator, and the effect of oxalic acid dosage on rare earth
precipitation and calcium chloride dosage on phosphorus precipitation is emphasized. The results showed
that the nitric acid leaching solution was obtained under the condition of liquid solid ratio of 5, nitric acid
concentration of 400 g/L. and room temperature decomposition for 2 hours. Rare earth oxalate and
activated calcium phosphate was extracted by nitric acid leaching solution. Finally active calcium
phosphate products with P,O; grade of 38. 54% and P, O; recovery of 99. 04% , and rare earth oxalate with
REO grade of 1. 673% and REO recovery of 95.28% were obtained. The separation of phosphorus and
rare earth was realized at room temperature.
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Table 1 Main chemical composition of the phosphorus concentrate /%
T P05 REO F CaO MgO Al O3 Fe, Oy
o B 25.48 0.187 0.92 16.78 33. 64 1. 29 3.83 2.06
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Fig. 1 Effects of nitric acid concentration on

phosphorus concentrate decomposition
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Fig. 2 Effects of temperature on phosphorus
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Table 2 Effects of oxalic acid dosage on rare earth precipitation

FR WA/ % PUTE R/ %
/g P, 05 REO P, 05 REO
7 0.53 2.072 0.18 94. 74
8 0.53 1.712 0. 24 96. 13
9 0. 80 1. 589 0. 35 96. 19
10 0. 86 1.478 0. 40 96. 25
11 0. 87 1. 304 0. 47 96. 58
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Table 3 Results of calcium chloride phosphorus precipitation test

Rl i/ % TiER/ %

/g P, 0s REO P, Os REO
24 38.55 0.009 9 97.99 88.51
26 38.42 0.011 0 99. 42 99. 44
28 37.57 0.010 7 99.77 99. 54
30 36.57 0.010 4 99. 96 99. 59
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