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Abstract

In this study, the precipitation of rare earth-sodium sulfate with sodium sulfate was conducted in order to separate rare earth
from Fe in rare earth sulfate solution. Neodymium (Nd) was easily precipitated as Nd-sulfate salt with sodium sulfate, on the
other hand, excessive sodium sulfate was needed for the precipitation of Dy-sulfate salt. Also neodymium not only promoted
the precipitation of dysprosium sulfate salt but also increased recovery of dysprosium sulfate salt in sulfuric acid solution. At
the condition of 60°C precipitation temperature, 3 h reaction time, 7 equivalents sodium sulfate, the recovery of neodymium and
dysprosium sulfate salt was 99.7% and 94.3% respectively from the sulfuric acid solution containing Nd of 23.39 mg/ml and
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Dy of 8.67 mg/ml. Lastly, from the results of separation of Dy to Nd by the method of sulfate double salt, the effect of salting

out with NaCl is important to increase the grade of Dy, and 98.7% of Dy grade could be obtained in this study.
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Table 1. The composition of oxidized permanent magnet

PRIEF oI SR

scrap
Component Nd Dy Fe
Content(%) 14.0 5.27 533

Table 2. The composition of sulfuric acid leaching solution
for oxidized permanent scrap

Component Nd Dy Fe
Content(mg/ml) 23.39 8.67 46.8
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Fig. 1. Nd content in filtrate with precipitation time.
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Fig. 2. Dy content in filtrate with precipitation time.
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Table 3. Chemical compositions of neodymium sodium

sulfate
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Fig. 3. XRD patterns of Nd double salts precipitates.
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Nd content Dy content o ..
No. (mg/ml) (mg/ml) Dy grade(%) exp. condition
1 246 4319 946 Rxn temp. SO.C, Na,SO, 2 Eq.
Rxn time 3 hrs
Rxn temp. 50°C, Na,SO, 2 Eq.
2 265 4443 943 Rxn time 5 hrs
Rxn temp. 60°C, Na,SO4 1.5 Eq.
3 336 4633 93.2 Rxn time 3 hrs
Rxn temp. 60°C, Na,SO4 1.5 Eq.
4 299 4527 93.8 Rxn time 5 hrs
Rxn temp. 70°C, Na,SO4 1.5 Eq.
5 262 4183 94.1 Rxn time 3 hrs
Rxn temp. 70°C, Na,SO, 1.5 Eq.
6 193 3673 94.9 Rn time 5 hrs
Rxn temp. 50°C, Na,SO,4 2 Eq.
7 2 1073 7.3 Rxn time 5 hrs, NaCl
Rxn temp. 50°C, Na,SO4 1.5 Eq.
8 24 1829 8.7 Rxn time 5 hrs, NaCl
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