J. of Korean Inst. of Resources Recycling https://doi.org/10.7844/kirr.2020.29.1.17
Vol. 29, No. 1, 2020, 17-24 pISSN : 1225-8326 eISSN : 2287-4380

> ARER <

|

.IIm

44

ol

tol

slix HalES 0|3 L84 XNNCZRE SER

SZIg|Lpr - Rk - KIKIObkx - ZIX|§]|* % - 0Tk

A A LAATY BRALATEE, +e x| GrhohL LRI R ok, +e e i rheka sfokg it
L LE AL

Strategy to Recover Rare Earth Elements from a Low Grade Resource
via a Chemical Decomposition Method

SRina Kim*, Heechan Cho**, Jinan Jeong**, Jihye Kim*** and Sugyeong Lee¥***

*Mineral Resources Research Division, Korea Institute of Geoscience and Mineral Resources, Korea
**Department of Energy Resources Engineering, Seoul National University, Korea
***Department of Chemical Engineering and Applied Chemistry, University of Toronto, Canada
***%*Robert M. Buchan Department of Mining, Queen’s University, Canada

e o

HUAS 30 WHYEE SH 8 AUORNE HERE 5155 18] Sfoka HolAl B2 20 S ol 83 WA S

9SSR B2 P A2 S0k, 55 Rofole SIS NaOHE AH S5 NaOH B 515 20-50 wtt, 9 .
 10% (wiw), 2= 25014 NaOH §910] 4] gk Hef L slo] 3] ¥hg-2 Aslgich. NaOH 57} ol d 4% 3]
£ (Ce, La, Nd) 9 22 1A439] 28] 42 o] (5551 4L UERIon], Qulisat o2 g0 2 AA=]0] 50 wi% NaOH

5 B8 4] AVl 212} 0.96%, 0.17% To] AHaks 2 0% Vel 3k 0 WAmEl 440 Aol o) 34 T dast
= 7102 FATIYITE. 50 wi%% NaOH 3] AHE- 3.0 M @4E, 80 °C 2 34K 59 HEBE o, 04% o4 SlEf 1282 T
ABG00 (Ce 80%), B2 F Ll BEB0] 12%, A BEB0] 0% Zasle] & F4o] Uie 4 1o 5l Y& 2oz 474
shoict. £ A9 Az sEget 8| & 1o Fo) AnaHAt 9l Aoz BAsglon, teha UL AY4 4avt 3

% 028 P4l lofeichn & 4 et

1%, 924

O

)J:

ZHO| : S|, ke 2, AL

n&

=
=

ot

Abstract

In this study, rare earth elements (REE) leaching from a refractory REE ore containing goethite as a major gangue mineral
was conducted, introducing a two-stage method of chemical decomposition-acid leaching. At the chemical decomposition step,
using one of alkaline agent, NaOH, the ore was decomposed, changing NaOH concentration from 20 to 50 wt% at 10% (w/w) of
pulp density and the maximum temperature achieved without boiling at each NaOH concentration. With increasing NaOH
concentration, light REE (Ce, La and Nd) and iron were concentrated in the solid phase which is the decomposed product, while
aluminum (Al) and phosphorus (P) were removed to the liquid phase, and their concentrations in the solid phase were down to
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0.96 and 0.17%, respectively. In addition, through XRD analysis, it was found that the crystallinity of goethite was considerably
decreased. At the acid leaching step, the product decomposed by 50 wt% NaOH was leached at 3.0 M HCI and 80 °C for 3 hr,
then the REE leaching efficiency was above 94% (Ce 80%), and the leaching efficiencies of Al and P were decreased to 12 and
0%, respectively. Therefore, in terms of both REE leaching efficiency and impurity removal, those decomposition and leaching
conditions were chosen as optimum processing methods of the investigated material. In terms of REE leaching mechanism,
because REE and iron leaching efficiencies showed the positive correlation each other, so it can be concluded that decreasing

crystallinity of goethite affect the improvement of REE leaching.
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Table 1. Chemical composition of the ore sample

Formula wt% Formula wt.%
Fe,0; 50.1 K,0O 0.8
MnO 9.9 SrO 0.7
SiO; 7.8 Na,O 0.6
P,0Os 6.9 Nd>Os 0.6
ALOs 6.7 SOs 0.5
TiO 4.4 NbOs 0.4
CaO 3.6 ZnO 0.3
BaO 22 Cl 0.2
CeO, 1.7 710, 0.2
MgO 1.2 Y-0; 0.2
La,0; 0.9 MoOs 0.07
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Fig. 1. Particle size distribution of the ore sample (Pgy: 30
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Fig. 6. SEM-EDS images of the ore (a) before, and (b) after
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