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Fig.1 Rare earth contents in different phases of raw ore
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Table 1 Partitioning of rare earth in different phases

Mass fraction/%

e Al exchi(t)geable Se(zllilr(:li:;‘: Mineral
La,04 20.30 21.87 9.37 23.17
CeO, 10.46 2.99 55.84 20.26
PrsOyy 5.29 532 5.07 5.37
Nd,04 17.49 18.68 9.93 16.97
Sm,0; 3.66 3.98 2.24 1.35
Eu,05 0.70 0.68 0.26 2.56
Gd, 05 4.09 4.57 1.72 1.61
Tb,0; 0.71 0.78 0.25 0.68
Dy,03 3.99 443 1.69 2.04
Ho,0; 0.79 0.88 0.22 0.80
Er,O; 2.21 2.36 1.52 1.19
Tm,04 0.33 0.29 0.22 1.51
Yb,0; 1.40 1.51 0.74 1.31
Lu,0O5 0.20 0.20 0.16 0.21
Y,0; 28.39 31.46 10.76 20.97
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Table 2 XREF analysis of raw ore (mass fraction, %)

NazO MgO A1203 S102 Kzo CaO Fezo3 MnO

0.15 022 2193 66.64 3.80 008 596 0.03
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— JE TR BRI T L R B R B — oA LR 2 AR BT, I
A S AR R T pH. B AR GR U
WAV 2Rom) 1 BRI BN AT 3T AR, BHG
TS HS FE I 100 mL 848K B B AT VR
B RERHIESZZ(BTI00-1F, f#E 2ERER
PR &) ) 43 1l 42 B 70 R 28 18 K B VR R D 0.80
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Fig. 2

leaching agent/liquor; 2—Silicone tube; 3—Precision pumps;

Schematic diagram of apparatus: 1—Beaker with

4—Column with 40 mm inner diameter; 5—Ore sample;

6—Cotton
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rare earth and Fe-Al impurities in presence and absence of
ascorbic acid: (a) pcu=1.0 g/L, pH=3.50, /=300 mL;
(b) Fe-Al impurity

R RINER, X T ZR DA IR RES 2155 40 IR
B B AR iR R S R AS AR IR AR
3T, BRUR B PR A 2 IR R S ) 2
AYERFLE 2.99% e A, 5 R0 8 TR e 7 — 2K
T2 AR R TR M Bl e T 70 A 3.35% 58 m =
5.01%, i TR AL — SRR B T IRES
R LR H .

IR HIUT) AN 1 I B R T e SE 4 1 [
I, BRER R R RERIR DGR T HE IR . 1T9R
I P I ERER AR, X R EERR AR A B AR 7 b
AP EAGR M, DRIk, A SO BRER SR IR A
BEAT TAIFSC. HRHE Tessier BEAEARIE, JRH BOBkER
ToER IRAF T AN DU LB s KIERS . A
MR TEHUER RS . AR AR S S APLES &Sk
AP HERREIREI R, SCHES ISR
EEMPER M. FFER, ZMSTEEEAR, 26
MREe R BRSPS R L LA
P BT, FERRRR IR MU R Y, B B R B VR I



2529 B 6 W

A, & TR PR R IR R S 1293

s, BRI ERE IR 0.54 mg/L 2% 0.79
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Bro MiXTFERET, PURMERREEL pH R
WUREERAS AR IR B, X G)FTR, T8
BRI IR RO R A R R IR Z .
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Fig. 4 Effects of ascorbic acid concentration on leaching of
rare earth and Fe-Al impurities: (a) Rare earth, py,),s0,=0.15
mol/L, pH=3.50, v=0.80 mL/min, ¥=300 mL; (b) Fe-Al impurity

W, KRR A5, B4
M LA AIMG L 2 R, SERG LR &
P, Bt e RS A AR L S 2R i .
R HGH R PR MR B 2.5 g/L I, B L3R H ik
3 104.1%, B HBEHHEC N 5.46%. [FIFER), X5
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Fig. 5 Effects of pH on leaching of rare earth and Fe-Al
impurities: (a) Rare earth, pcg,0=1.0 gL, pni,),s0,0.15
mol/L, v=0.80 mL/min, =300 mL; (b) Fe-Al impurity
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BEIRHGIRIR, A DRI T RE ke 1218
BRI, BT ARG 3% R I I A BN 2218, A,
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FPE BRI TR IRBGIAR RN, R 1
ek HRIREHL - EAEMOLE 6b)). XZHTE
TR RS A A A B AR AR R, —E R ARIY
RGN RER LB e e IR I ER SR A KB
R AL RIS A SRR TR, B R BRI
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Fig. 10 Effects of leaching agent volume on leaching of rare

earth and Fe-Al impurities: (a) Rare earth, pcg0,=1.0 g/L,

P(NH,),50,=0.15 mol/L, pH=2.50, v=0.80 mL/min; (b) Fe-Al

impurity
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residues

BRI IR FE 43 51 1.23 mg/L A1 15.50 mg/L.
MEm R PR MR E SR IE RS, HLERH
RIK 102.2%, HBCT A 5.37%, = HIBH ARk
FES3 5104 20.91 mg/L F123.74 mg/L. i HiIR MER )
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MONERHURH S A L& = P AT IR E, W
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1) EBREREIKIE 0.15 mol/L, HLdA MR N 1.0
g/L, BHGH pH M 2.5, BHGFMAFA 200 mL, VR
HE N 0.80 mL/min FEAE T Z4M4T, MitiRH=x
ik 102.2%, HlCST N 5.37%, = RPN
535124 20.91 mg/L 1 23.74 mg/L.

2) FEFHIN MR 55 - 1% &1 - AA & fr A
AR JEME S, ¥R BGR) H TR I ER R 7 e DS B
A HR S R R ) R A R ORI R A A A 1k R R
W fEmMRE-PAMRE SRIER T, &M
IR AR PSR R R B IR A R T 2.7%, HAE
RHURY A B 25X 1077 11 e S AR RS 1 3R
HIE 42.9%, HAERT RN 8X107,

3) BT IR B AR A A I R A SRR B R,
ARBAA B S L TR B 3 A TR 2 U G
PORE AR, WX B85 1 AU 10 BEUR 1) s Sk T K
IR B Hpd e vl ek J B SN EH .
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Intensification-reduction leaching process of
ion-adsorption type rare earths ore with ascorbic acid

GAO Guo-hua, YAN Jun, LAI An-bang, WU Ran, XIAO Yan-fei

(School of Metallurgy and Chemical Engineering,
Jiangxi University of Science and Technology, Ganzhou 341000, China)

Abstracts: The application of ascorbic acid to the leaching process of the ion-adsorption type rare earths ore was
proposed. The ascorbic acid can form a stable coordination with rare earth ions, so that it would intense the leaching of
ion-exchangeable phase rare earth, resulting in the decrease of the leaching agent dosage and ammonia nitrogen pollution.
Moreover, the ascorbic acid has a strong reductive property, it can leach the colloidal sediment phase rare earth, improve
the utilization of the rare earth resources. The ammonium sulfate and ascorbic acid were used as a compound leaching
agent, the leaching behaviors of rare earth and Fe/Al impurities under different leaching conditions were studied. The
results show that 102.2% of the total rare earth leaching efficiency and 5.37% Ce partition are achieved under the
optimum leaching condition in a flow rate of 0.80 mL/min, initial pH of 2.5, leaching agent of 200 mL, ammonium
sulfate of 0.15 mol/L and ascorbic acid of 1.0 g/L in the leaching agent. The concentration of Al is 23.74 mg/L and the
concentration of Fe is 20.91 mg/L in the leaching liquor. Additionally, in the ammonium sulfate-ascorbic acid compound
leaching system, the leaching efficiency of ions-exchangeable phase rare earth is 98.7%, which is 2.7% higher than that in
the ammonium sulfate leaching system, and the content of the ion-exchangeable phase rare earth in the leaching tailings
is only 2 107°. The leaching efficiency of colloidal sediment phase rare earth is about 42.9% and the colloidal sediment
phase rare earth is 6 X 10~ in the leaching tailings. The intensification-reduction leaching technology of the
ion-adsorption type rare earths ore with ascorbic acid has the dual advantages of improving the utilization of rare earth
resources and the reduction of ammonia nitrogen pollution. It plays an important role in the efficient-green development
of the ion-adsorption type rare earths ore and their healthy and sustainable development.

Key words: ion-adsorption type rare earths ore; ascorbic acid; intensification; reduction; colloidal sediment phase rare

earth
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