51 & 5
2022 4F 10 A

HES GRS
China Nonferrous Metallurgy

Vol. 51 No.5
Oct. 2022

BT L T (8 R PR R B 5

&, ATdkAe!? ) BRUNEDY D BRSO A
(1. VLV F R = TR AR A RAF, 7178 &I 341000
2. EIF B TR + W EROT K R TR AR Fuc, L7 8 341000)

(% 2] AT BEFAH LT FRTHEALEZEEREEZT ANIKE XL AR T 25 A RE.
W B YA pH A ST AR B 4 BRBR 4 fm SAK(—#P A K fe ALWI A 25) 3 iz m M EZ e #m, st
BTE3MEZETANZT R, %R KW ,RE = Fe Si Al .Ca AL EZ B R EZ7 FREA R
Bk m IR EA T FEALY A pH A K™ 2B RALE, £ZFF FKE 2% kB
0.6: 1 ABi4fo B4 pH 8 5. 0. SAK pHAA 3.0 89454 F, A7 #H £ 5 P2 B & H Xk Al Z k£
KRB A BB A% > BUBR4E > SAK; Fe Si #= Ca W] A SAK > ALER % > BLBA 4% ; M0 IL AL B 43 | BLBR 4% A=
SAK i EBRR, KA ERY, ALARGEERR ZF AR T EHE )L, % SAK A H A2 5
F,RRBFT T ERKAFT R RE2% R ER0.6: 1, pHAE 3.0, it TH#H L3 EFE496.93%,

Al 2 %8 13.78%
[ A ]
[ hE2K5 ] TF845 [ SCHRARAERS] A
DOI.;10. 19612/j. enki. enl1-5066/tf. 2022. 05. 012

B0 R T A S L R B
BTSN ER L, P ER LN
o D T N T AR B R T AR
FiAal 2,

FUR, B 1 20 8§ UM 10 07 ik 2 22
WRRRERAT R0 0 2 vk BUR AR 1 iR
i (RS A R R R AN GAL B2 2547 LA
JEH IR A RN, B B s et B K IAEE,
XARYOKZ e RERIMEE T,

BExr bR TRl [ PN AN R S X T R

[ Wi H 3] 2022-05-20

[EE ] 5846(1992—) , 5B DU, TE0 5 2 N, Bt AR, 3
BLNE B TR o AR U TAE

GBS ] E/NDE (1966—) , 0, DU, TG 8 M A, AR MR T
FRU , 320 A 4 T BIRFST

(4] FRE S LH R (2019YFC0605004 ) ; &5 1 B4 3t
RSB RIE (FR & [ 2020160 2 ) ; 7104 87 BUR + T R4
ARAFFEABRA B H 255 H (2€2020-01) ; [ 5 7 7 14 FA R
FIE I H (GCZX -2021-KY-YF-002) ,

[T % Rrkde, I/ NDE, 45 B BUAG L0 ok ot (2 -
FIBERAFFE[1]. P EA BIR4,2022,51(5) .79 - 85.

BT AN LS, B A, MR, FBR4AE; SAK; Zdi E, Mt

[ CES'T]  1672-6103(2022)05-0079-07

W TG B g 0 3 B R 0 R R I T T2 b
FEH0 M Xiao B DABR R BEAE A JCH 12 B AR
it 2438 M A 0. 20 mol/L I, i 32 5K
RA[IA 95% 400 AR HU AR BR B 1 R it ) i 12
R 10% , SR S R 24 G A0 B8 R R 6
DIEEIR I 406 B AZU I, fi 132 1 %0l ik
95.18% , ARANFEET 3 FH S AL B5 1 A B B A
B, 2558 R A TS BONRE 7% HE H
1:1 . pH A 4. 6 , FALESEW ROR A

ARSCUARE T B TR 0 R R, RGETT R
RITCEE SR ORI T FR RIS, IR R TR K
& W& AT pH B X B R B2 B R BE Al SAK (—
KR ALEER) 3 METRIET M m, H454
FA8IZ 3 MR FI IR R

1 ek
1.1 X3RRI

I T B T RURR 0k F VLG A e
B AR 2 B B 7 RO - e A I 0 1R LR 1
ME 2, METH, ZEFRE L &M N
0.039 6% , H 40 & s L4,



. 80 - T EHKRE & S 4 BIETE

R BB B TR B R

Table 1 Chemical compositions of rare earth

ore ionic phase %
% REO Fe Si Al Ca
i 0.0396 0.0004 0.0016 0.0196 0.0034
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Table 2 Rare earth elemental compositions %

W4 La,0, CeO, Pry0, Nd,0; Sm,0; Eu,0, Gd,0, Th,0,

T 27.14 4.63 6.62 23.04 4.31 0.62 3.72 0.60

%4> Dy,0; Ho,O; Er,O; Tm,0; Yb,0; Lu,0; Y,0,

HHE 3.32 063 1.74 0.23 1.56 0.21 21.64
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Schematic diagram of ore leaching device
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Fig.2 Selection results of ore leaching agent
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Fig.3 Effects of ore leaching agent concentration
on leaching rate of RE and Al
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Fig.4 Effects of ore leaching agent concentration

on leaching rate of Fe, Si and Ca
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rate of RE and Al
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Fig.6 Effects of liquid-solid ratio on leaching
rate of Fe, Si and Ca
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Study on green and ammonium-free leaching agent for
ion-absorbed rare earth ore

GUO An"?, KE Zhao-hua'?, QIU Xiao-ying'”*, LAN Qiao-fa'*, XIAO Li'*

(1. Jiangxi Tonic Rare Earth Engineering Research Co. , Lid. , Ganzhou 341000, China;

2. National Engineering Research Center for Tonic Rare Earth, Ganzhou 341000, China)
Abstract; In this work, the green and ammonium-free leaching agents for ion-absorbed rare earth ore in southern
China were explored. The effects of leaching agent concentration, liquid-solid ratio and pH value on rare earth
leaching by ammonium sulfate, magnesium sulfate and SAK (a complex salt of aluminum and potassium) were
investigated , and the leaching effects were compared among these three leaching agents. The results showed that
the leaching efficiency of rare earth and impurities including Fe, Si, Al and Ca increased and then became flat with
the increase of the leaching agent concentration or liquid-solid ratio, and decreased with the increase of the pH
value. Under the leaching conditions (leaching agent concentration of 2% , liquid-solid ratio of 0. 6: 1, pH value of
5.0 for ammonium sulfate and magnesium sulfate, and pH value of 3.0 for SAK). The leaching efficiency of
impurity Al followed the order of ammonium sulfate > magnesium sulfate > SAK, and the leaching efficiency of
Fe, Si, and Ca was in the order of SAK > ammonium sulfate > magnesium sulfate. At the same time, the
leaching velocity of ammonium sulfate and SAK were significantly higher than that of magnesium sulfate, the volume
of washing water dropped sharply comparing with magnesium sulfate. And SAK was determined as the new kind of
leaching agent based on environmental protection and leaching effect. The optimal leaching behavior with SAK can
be obtained at the leaching agent concentration of 2% , liquid-solid ratio of 0. 6: 1, as well as pH value of 3.0,
with corresponding leaching efficiency of RE and impurity Al of 96. 93% and 13. 78% , respectively.
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technology has been widely used in the extraction of various mineral resources due to its advantages of low cost, low
pollution, and simple operation. However, due to the slow leaching rate, its practical application has been
seriously affected. Therefore, this paper discussed the enhancement effect of the applied electric field on
bioleaching, and the effect of the applied electric field on the extracellular electron transfer, cell permeability and
community of microbial cells was taken as an example to analyze the mechanism of the enhanced microbial leaching
by the applied electric field. Finally, the influence of the applied electric field on the metal dissolution rate, solute
and the seepage capacity of microorganisms during the leaching process was analyzed. The methods to improve the
bioleaching efficiency from the perspective of electrochemical strengthening were proposed, which can be of
reference for future research in this field.
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