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Fig.1 Schematic diagram of leaching mechanism
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Table 1 Advantages and disadvantages of common ammonium-free leaching agents and leaching inhibitors
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Fig. 4 Technical flow diagram of returning of middlings

2.3 BFXHE

BT R B — S8 [ R sg e ) ( Z2
BT R ) RV T i 26 8 R AR S8 N, 3k )
SYESHR R ICE M E Y BN R A A A g Y T B
FIIR TR AP B, H PRI DR (IR ) A EDTA |
HEDTA R AR 5E

FEZEIF VIR T R AL A I A
TCEAE 5B L AR T, kPR H EDTA , 76 i
HEZAF T ILFN T (9 43 B B 0] 3k 2.0, Rk o8 5e )5

IR 25 B 17K 22 Ui ok BRIV Rl Ji B2 A0 T, X #5852
Wi /I, AESEMITR TARIR 7 DX BRI i K P
AR, BT E R O R R K
(0 L [l R T T 0SS, SCee i 20K,
W B AA R A BRI KL AR , AR 4. 5 mol/ L R
MR ZURSLH I LR R Al ik 99. 5% , i L E B
S LR RS 377 A%, S 90 HIAR I 28 U R A di Ak B
JE TR, 4 i T B AR R
1T HD325 AR i R 1 R e A O A



AR ]

5K A L R I BT T BT SR AR 129

RET, 45 R W oR , %W R 19 B KW B 4 Dk 132,15
mg/g, H SN pH A [ 55 KW R 1 52 e 1, TR R
A firk W 391 22 3k 58 B 52 56 0, % B PR R AR AR R A
97. 58% , i I Z -S4 iR i G HI T 0 70 5
2.4 INGS

1 P4 JUR R UL ) JC B R BT S A e s
2 PR, FEBORBCR A A O A = 7K
e 2R B 0 O R, I I A DG T2 AR
i A BB AF R X RS e K, o B Ak T2 4
A 1 R R AT E SR T, BT

SCHRE Y B ROR I (BB R R R ESR s, T2
AR SR BICRAR, ) LA AE— & IR, R ok 7
ARSE TR B R BE S AR B B0 B OR B 1B
TIRNG . £ 76 R, DUTE kR K AT 5t i, I8 T
AT AR B, sl ok 1 FUE DE 77 A
RN Z5 A, B Je Tl 8 o B8 AR B, HE
JUHEBE /DN g BRI Z AN DUBE ik B 2 BT R AR T 1
52, BB B i E s T 50 T AR B D3R AR S LB
PLEE, B 2 B T3 57 18] B9 52 15C T2, 32 e 4 i
L&

®2 TRENIZMABRS
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Current of Ammonia-free Mining of Ion-adsorption Type Rare Earth Ores

ZHANG Shuo', QIN Lei'” , WANG Guan-shi', LUO Si-hai'*, LI Qi',
XIAO You-feng', PENG Chen-liang'

(1. School of Civil and Surveying & Mapping Engineering , Jiangxi University of Science and Technology, Ganzhou 341000, China;

2. School of Infrastructure Engineering, Nanchang University, Nanchang 330031, China)

Abstract: At present, the mining of ion-adsorption type rare earth ores is mainly based on ammonium sulfate and ammo-

nium bicarbonate system. The addition of these ammonium agents has caused a series of ammonia nitrogen pollution and

caused long-term environmental problems. In response to the government requirements to realize green production, scholars

have carried out in-depth researches on the non-ammonium mining of ionic rare earth ores. In this paper, some achievements

of ammonia-free leaching and extraction of rare earths are summarized. Ammonia-free leaching of rare earths in the leaching

process includes the substitution of non-ammonium leaching agents such as magnesium salt and calcium salt for traditional am-

monium sulfate leaching. The leaching-aid and miscellaneous-inhibitor are used to improve the leaching efficiency in order to

reduce the amount of ammonium. The non-ammoniation of leachate during the extraction process includes the use of extraction,

ion exchange, and the treatment of the leachate by non-ammonium precipitation. Finally, the prospect of ammonia-free mining

of ionic rare earth ores is prospected.

Key words :ion rare earth ore; ammonia nitrogen pollution; leaching mining; non-ammonium leaching agents; extraction

with leachate





