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Table 1 Chemical composition of rare earth ore (mass fraction, %)
SiO, ALO;  FeO, K,0 Na,O TiO, CaO ZrO, V,0q MnO Ga,0, MgO
51.79 36.03 5.54 4.76 0.100 0.835 0.015 0.017 0.010 0.122 0.003 0.498
SO, WO, SrO MoO, I Cdo TeO, Co,0, ZnO RuO, P,O; REO
0.041 0.005 0.003 0.004 0.004 0.003 0.003 0.003 0.056 0.002 0.089 0.067
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Fig. 6 Desorption kinetics curves of loaded ammonium by different eluents: (a) NaCl; (b) Na,CO,; (c) NaOH; (d) KCI; (e)

K,CO,; (f) KOH; (g) CaCly; (h) Ca(OH),
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Table 2 Fitting parameters of desorption kinetics of ammonium from rare earth ore by different eluents

Pseudo-first order

Pseudo-second order

Intra-particle diffusion

Eluant q./ k,/ e q./ k,/ ) c/ ky e
(mg-kg™") min™’ (mg-kg™") (kg-mg'-min”") (mg-kg™) min?
NaCl 158.6 0.2 0.998 158.6 3.8 0.999 152.6 0.5 0.504
KCl 197.9 0.7 0.999 199.1 5.7 0.999 194.5 0.6 0.829
CaCl, 215.4 0.6 0.999 216.6 4.9 0.999 211.9 0.3 0.035
NaOH 198.1 0.7 0.999 198.9 8.0 0.999 196.3 0.2 0.065
KOH 197.7 0.7 0.999 198.5 7.3 0.999 195.0 0.2 0.142
Ca(OH), 223.0 0.8 0.999 223.7 11.9 0.999 221.2 0.2 0.287
Na,CO, 189.1 0.7 0.999 190.3 5.6 0.999 185.8 0.3 0.238
K,CO, 208.3 0.6 0.999 209.2 5.9 0.999 205.3 0.2 0.011

min~'; ¢ APENESE], min.
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Table 3 Calculation results of Arrhenius equation

Eluent InA4 A E/(kJ-mol™)
NaCl 2.918 18.509 1.760
Na,CO, 2215 9.162 2.010
NaOH 1.005 2.731 4377
KCl 2.766 15.893 1.104
K,CO, 2.709 15.016 1.027
KOH 2.052 7.781 2.049
CaCl, 0.928 2.530 5.054
Ca(OH), 2.079 8.000 1.696
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Elution and detection of residual ammonium salts in
weathered crust elution-deposited rare earth ore

OUYANG Ze!, HUANG Shu-xin', WNAG Yi', YU Jun-xia', CHI Ru-an?

(1. School of Chemistry and Environmental Engineering, Wuhan Institute of Technology, Wuhan 430200, China;
2. Xingfa School of Mining Engineering, Wuhan Institute of Technology, Wuhan 430000, China)

Abstract: Large amount of ammonium salt was remained in the weathered crust elution-deposited rare earth ore
(WCEDREO) during the in-situ leaching process, and the slow release of these ammonium salt would cause
serious pollution to the surrounding environment of the mining area. Real-time detection of the distribution of
residual ammonium salt is significant for efficiently treating of the residual ammonium salt. The aim of this paper
is to screen a rapid residual ammonium salt eluent and realize the real-time detection of residual ammonium salt in
WCEDREO with ammonium gas sensitive electrode. Desorption process and efficiency of the residual ammonium
from the WCEDREO by different eluents, including NaCl, KCI, CaCl,, NaOH, KOH, Ca(OH),, Na,CO, and
K,CO, solutions, were studied. The results show that alkaline solutions of the three metals have faster elution rates
and higher elution efficiencies than those of chloride and carbonate. Among the three alkaline solutions, NaOH
solution shows a fast elution process with efficiency of about 90%. Moreover, the concentration of eluted
ammonium in the effluent can be conveniently determined by ammonium gas sensitive electrode without further
pH adjustment in this system. Based on this investigation, the residual ammonium salt in a rare earth ore can be
rapidly determined by the combination method of NaOH elution and ammonium gas sensitive electrode test, which
provides basic data for the residual ammonium treatment.

Key words: weathered crust elution-deposited rare earth ore; ammonium salt; eluent; real-time detection
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