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Table 1 Distribution of ionic phase rare earth partition in FJ and JX ore samples

Mass fraction/%

Rare earth oxide

L3.203 CCOZ Pr6011 Nd203 Sm203 EUZO3 Gd203 Tb407
FJ 33.79 6.41 7.20 23.39 4.12 0.63 3.26 0.49
IX 19.16 0.59 3.27 10.33 2.57 0.62 4.80 1.00

Mass fraction/%
Rare earth oxide

DyZO3 H0203 Er203 Tm203 Yb203 Lu203 Y203
FN 2.54 0.44 1.43 0.19 1.25 0.17 14.71
JX 6.05 1.26 3.56 0.49 3.08 0.46 42.76
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Table 2 Cationic phase content of main impurities in FJ

and JX ore samples

Mass fraction/%

Ore sample
Na K Al Mg
FJ 0.082 0.056 0.103 0.033
IX 0.080 0.046 0.016 0.035
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Fig. 1 Schematic diagram of column immersion test device
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Table 3 Summary of DED model fitting parameters

Sample K K, n R’
FJ 0.3185 0.1411 0.3927 0.9823
JX 0.2471 0.1054 0.4053 0.9822
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Table 4 Calculation of leaching agent dosage in FJ and JX ore samples at different target leaching rates

Sample Preset leaching rate/% my/(mg-g ") my/(mg-g™") c/(gL™h my/(mg-g”") mys/(gg )
85.00 0.35 0.29 1.25 0.41 6.64
FJ 90.00 0.37 0.29 1.44 0.47 7.15
95.00 0.39 0.29 1.64 0.54 7.72
85.00 0.35 0.29 2.32 0.77 4.75
IX 90.00 0.37 0.29 2.66 0.88 5.19
95.00 0.39 0.29 3.04 1.00 5.66

RS MREIGERY AR

Table 5 Summary for total amount of leaching agent for column leaching test

Sample Preset leaching rate/% Total ammonium sulfate/g Grade of ionic rare earth/%
85.00 13.85 0.056
FJ 90.00 15.20 0.057
95.00 16.76 0.059
85.00 21.68 0.126
X 90.00 24.17 0.128
95.00 27.02 0.130
7 12
) T
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Fig. 6 Penetration curves of rare-earth column leaching at different target leaching rates of FJ and JX ore samples: (a) FJ

columns; (b) JX columns
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Table 6 Results of column immersion test

Sample Preset leaching rate/% Content of RE in lixivium/g  Actual leaching rate/%  Relative error/%
85.00 1.79 85.93 1.09
FJ 90.00 1.89 89.05 1.06
95.00 2.07 94.22 0.82
85.00 4.03 85.97 1.14
X 90.00 432 90.55 0.61
95.00 4.61 95.14 0.15
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Calculation method of leaching agent dosage in
ion-adsorption type rare earth using DED model

LI Qi', QIN Lei', WANG Guan-shi', LUO Si-hai', LONG Ping’, PENG Chen-liang', XIAO You-feng'

(1. School of Architecture and Surveying Engineering,
Jiangxi University of Science and Technology, Ganzhou 341000, China;
2. School of Resource and Environmental Engineering,

Jiangxi University of Science and Technology, Ganzhou 341000, China)

Abstract: When ammonium sulfate is used as ore leaching to agent leach rare earth, the surface occurrence forms
of ammonium in soil can be divided into reversible and irreversible parts, according to ammonium in the role of
leaching ore, ammonium cost can be divided into three parts: ion exchange adsorption cost, obligate adsorption
cost and the cost of maintain ore leaching concentration. In this paper, according to ammonium’s occurrence and
role of leaching ore, a Dual- Equilibrium Desorption (DED) model was used to describe the leaching process. After
the corresponding parameters were determined by numerical fitting, a calculating method of leaching agent dosage
for ion-adsorption type rare earth was proposed. Taking the ion-adsorption type rare earth mines in Pingnan and
Xinfeng of Fujian and Jiangxi province as research objects, the corresponding leaching agent dosage was
calculated when the target rare earth leaching rates of 85.00%, 90.00% and 95.00% were set. The results show that,
after verifying the feasibility of the method through column leaching test, the actual leaching rates of the two kinds
of ore samples can reach 85.93%, 89.05%, 94.22% and 85.97%, 90.55% and 95.14%, respectively, which are
within 1.5% of the target leaching rates. This method has good result in the laboratory and can be used to determine
the dosage of ore leaching agent in the actual production.

Key words: ion-adsorption type rare earth; leaching agent; dual-equilibrium desorption model; ion exchange

adsorption; obligate adsorption
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