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Table 1 Main chemical composition of mineral samples
HFR MgO Al O, Sio, P,O; K,0 CaO TiO, MnO Fe,04 TREO
ZK-1 (6~10 m) 0.268 16.701 67.680 0.056 4.654 0.037 0.510 0.094 3.296 0.045
ZK-2 (11~15m) 0.243 16.399 67.758 0.063 4.543 0.039 0.545 0.118 3.744 0.025
ZK-3 (16~20 m) 0.302 16.604 67.793 0.049 3.800 0.065 0.511 0.069 3.592 0.044
ZK-4 (21~23 m) 0.226 17.386 66.903 0.046 4.495 0.032 0.536 0.088 3.479 0.022
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Table 2 Determination results of pH value

A ZK-1 ZK-2 ZK-3 ZK-4
pHIE 5.23 6.18 6.26 6.08
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Table 3  Analysis results of rare earth content in ionic phase of
ore samples

Wik ORI & W FETREO
LB Witk pHIE FEE S/ (mg/l) CBETAHD

HUmL TFe Al Ca Mg TREO §ifii/ (g/t)
ZK-1 126 4.45 0.076 26.0 59.6 27.5 89.2 224.8
ZK-2 126 490 <0.01 1.95 96.1 24.1 58.1 146.4
7ZK-3 130 5.14 <0.01 0.226 98.3 24.1 54.0 140.4
ZK-4 126 5.08 <0.01 0.642 150 41.9 58.7 147.9
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Fig.1 Rare earth partition of eluents at different depths
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Table 4 Continuous stirring leaching test results
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- . 79.50
RN O 57 473 385 7.53 31.8 22.5 <0.01
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Table 5 Mass ratio of rare earth to impurities in the
continuous stirring leaching solution

E4s TREO/Al TREO/Ca TREO/Mg
. R 4.70 1.21 1.78
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Fig.2 Column immersion test results at different depths
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Table 6 Mass ratio of rare earth to impurities in the column
leaching solution

TR 5 2R UL ER UL L

SN

Ak TREO/Al TREO/Ca TREO/Mg
ZK-5 3.47 1.52 3.19
ZK-6 5.80 0.96 2.88
ZK-7 10.00 0.78 2.66
ZK-8 15.52 0.64 222
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Table 7 Partition analysis results of rare earth in leaching
solution at different depths

A ZK-5 ZK-6 ZK-7 ZK-8

La 50367  41.097  36.179  35.926

-~ Ce 5.475 3.802 2.992 4.898
LT

Pr 10.679 8918 7.619 7.881
Nd 42226 33989  29.887  29.616
Sm  9.522 7.983 6.904 6.965
Eu 1.559 1221 1.051 1.040
Pt Gd 9.394 7.604 6.396 6.323
Tb 1.818 1.461 1.235 1.184
Dy 9.951 7.543 6.219 5.991
Ho 1.991 1.577 1.301 1.258
Er 5.069 4.037 3.302 3.190
Tm  0.493 0.371 0.332 0.374
Yb 4393 3.349 2.793 2.661
Lu 0.742 0.895 0.775 0.075
Y 66.323  50.151  42.016  39.748
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Fig.3 Partition analysis results of rare earth leaching solution

at different depths
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Fig.4 Analysis results of rare earth partition changes in
column leaching solution
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Continuous Leaching Test of Ion-type Rare Earth Ore at Different Depths

Li Chao'?, Shu Rongbo'?, Cheng Rong'?, Zhang Qi', Pu Yangming', Xu Yiming'
(1.Institute of Multipurpose Utilization of Mineral Resources, CAGS, Chengdu, Sichuan, China; 2.Mine
Ecological Protection and Restoration Technology Center (Western), China Geological Survey, Sichuan

Rare Earth Technology Innovation Center, Applied Technology Innovation Center of Rare Earth Resources,

China Geological Survey, Chengdu, Sichuan, China)

Abstract: This is an essay in the field of metallurgical engineering. The ion-type rare earth ore in Ganzhou
was treated as the research object. Continuous stirring leaching and column leaching were used to study the
leaching of rare earth and impurity elements in ore samples. The test results provide a reference for the green
and efficient mining of ion-type rare earth mineral resources. The test results show that the rare earth
leaching rate is about 80% in the continuous stirring leaching process. The TREO/AI in the secondary
leaching solution increases significantly, while the TREO/Ca decreases significantly and the TREO/Mg
decreases slightly. With the increase of ore depth, the pH value of leachate gradually increased, TREO/Al
increased to 15.52, and TREO/Ca decreased to 0.64. The leaching rate of rare earths all reached more than
96%, but with the increase of depth, the proportion of light rare earth increased from 49.43% to 53.28%, and
the proportion of heavy rare earth gradually decreased from 35.91% to 32.18%. The continuous stirring
leaching and column leaching tests both show that with the increase of the depth of the ore sample, the
leaching rate of rare earth does not decrease significantly, and the leaching of rare earth in low-grade ore
seams is still feasible.

Keywords: Metallurgical engineering; lon-type rare earth ore; Stirring leaching; Column leaching; Rare
earth partition
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