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Abstract : This study was carried out to investigate the optimum leaching conditions for the sulfation and water leaching, and separation of cerium
from rare earth elements in leached solution by acid-adjusting method. The optimum conditions for the sulfation and water leaching from bastnasite
concentrates are that the equivalent ratio of sulfuric acid to concentrates is 2.5, calcination temperature and time are 600C and 2 hrs respectively, and
the pulp density in the water leaching is 9.1%. The vield of rare earth oxide is about 93% at the above condition. The process of recovery of cerium
hydroxide from leached solution by acid~adjusting method was carried out as following steps. The first step is the oxidation of the solution at pH 5
by using twice the equivalent of Hz0; solution as an oxidant. The second step is the precipitation to obtain cerium complex salt and cerium hydroxide
after lowering the solution to pH 2. The last step is the oxidation—precipitation by using equivalent of H20» solution. From these results, it was possible
to prepare cerium hydroxide with the yield of 60% and the quality of 80%.
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Table 1. pH of Solution at Which Rare Earth Hydroxides are
Precipitated for Each Medium[4]

NO;” cr CHsCOO’ SOy

rare earth pH pH pH pH
La® 782 803 793 741
ce* 760 741 777 735
P 735 706 766 717
Nd” 781 7.02 759 6%
Sm® 692 683 7.40 6.70
Eu™ 6.82 718 668
Y 6% 6.78 683 6.83
Ce" 265

Table 2. Chemical Compositions of Bastnasite (unit : wt%)

Component | La03 CeO PréOn | Nd:Os | SmeOs
Coment | 2251 | 2630 | 200 | 776 | 03
Component Ca0 Fe:03 BaO F AlbOs
Content | 497 | 05 | 271 | 607 | o097

Component Eu05 Gd:0s YoOs TREO
Content 0.028 017 0.034 59.13

Component SiO, MgO MnO TiO
Content 329 0.13 0.087 0.14

TREO' (total rare earth oxides) : sum of content of each rare earth
oxide
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Fig. 1. Relationship between calcination temperature and yield of
leaching.
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Fig. 2. Relationship between calcination time and yield of leaching.
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Fig. 3. XRD peak of bastnasite and the sulfated bastnasite.
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(b) calcination time = 3 hrs

Photo 1. Electron microscope of REx(SOy)s calcinated at 600TC.
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Fig. 5. Effect of pulp density on the yield of leaching.
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Table 3. Standard Oxidation-Reduction Potentials[8]

Oxidation-Reduction System Standard Potential (V)
ClOs + 6H' + 6e = CI + 3H:0 14
MnO; + 8H' + 5e — Mn”™ + 4H:0 152
Ce" +e—- G 161
H:0; + 2H" + 2 — 2H0 177
O(g) + 2H' + 2¢ » HO 242

Table 4. The Effect of Oxidation Reagents and Conditions on
the Oxidation of Cerium

Oxidants Oxidating Condion Components of Solution
pH | Oxidant(Eq.) | Ce(%) | La(%) Mn
Pregnant Sol. 177 156 49 ppm
NaCIO3 30 40 136 114 | 58 ppm
KMnO4 30 40 0.36 122 0.2%
HO2 30 20 0.80 068 | 15 ppm
HoO, 40 40 0.16 064 | 12 ppm
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Table 5. Effect of Re-oxidation & Precipitation on the Recovery
and Punty of Cerium

Ne. q(Eq.) (%) | CeO: | Lals Ktélér Remark
1 10 304 827 | 11 28 | Primary ppt
2 15 445 82| 76 31 "

3 20 539 782 | 116 | 64 "

1 1.0 158 870 | 70 28  [Secondary ppt.
2 10 159 821 | 91 38 "

3 1.0 122 83| 79 31 "

other REO : rare aerth oxides except for cerium and lanthanum
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