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Abstract: Chinese rare earth minerals are divided into mineral type rare earth ores and weathering
type rare earth ores. The former is mostly distributed in the north and its rare earth partitioning
mainly chooses light rare earths. Flotation is the main method of utilization for mineral type rare
earth ores in industry. The weathering type rare earth ores rich in middle and heavy rare earth is
mainly produced in the south of China, which is usually recovered by ammonium salt through the
chemical leaching technology. At present, the poor selectivity of flotation reagents and the low re-
covery of flotation process become the serious problem in industry. Due to the application of ammo-
nia salt as leaching agent, ammonia pollution needs to be solved in the process of weathered crust
rare earth ores. In this study, the properties of this two typical rare earth ores and the recovery
technology were summarized. The research progress and development trend of green development
for the two kinds of minerals are introduced from two aspects including recovery technology and
green reagents. The development direction of efficient and clean technology for rare earth ores in
the future is also predicted.
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Table 1  The rare earth reserves of world
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Table 2 The rare earth reserves of China
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Table 3  Comparison of three major rare earth ore deposits
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Fig. 1 Green and high - efficiency flotation of
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Table 4 Development of flotation process for
Baiyunebo rare earth ore

AEfy B Tz g 1 8
[21] — AL - iR R

1965 SFaAL AR - Wk T Tk Rz
SRk - IRAEE - 1
PRES s

SaMEE — UFe iR s
19742 (=Y A WAL -3 T
JREE 1

RGBSR G

19701 Tk

19867 [ z=EpE ik _ Wk - PRk Tk Rz
199212200 Ut SgmLE - BREATE - PR VS
2017 PmubE STk - ik SERR B BE
2019 I HE BT LR B

S SR e — R A e — TR TR R AT Tl
IO A B SRR 7 e T2 (R A [ BT
IMRELR T, B sk e o 1) 40 18 T 28R 7 -4
TRk e UL SE ) A 0k B4 07 vk 1 5 P I e op
T T WA TR &it TR =)
e - B R B R, 45 RN, B AT
REO f#i ik 41.50% , ISR Ky 41.87% MR —
KHERAS BN RGBT TFe 73k 67. 00% , [A1IF Ny
65.67% o 1X— 45 F Uk B T 42 17 e AR -+ mT DUSE &
o I S i R R S S = N e w8 R TR A
PO T R B e, i 5 T v R
TR ) LT B 5 5 HAD AL 53532, i
WA EE

BT 4R Rk T2 LA RS W L A [E] i



55 4

X By , A5 - 3 FE i 1 8 PR IR S el B AR E =79 -

R ey S B RE AR B R B [T W) S e 1 B
[ RELAEL 2 A 5 A B 4 ]

2.2 FiEHGFH
KB F LR L +3 WAL T -0 d ks
M, JE TR, 5 R A A LS G AR, R R
RTINS ™) R B a, R SR b, R 45 S AR
{14 S I A ISR 7 3 4 e AR B R A LA
A B T ORI BeEDR IR ot ik
IR R RRIE Y IR 7 R IR IS 5 1k
W SE LA AT G 25, Horp, Tl B
AIEHRIRE IR N IFRRIRIE (R S) .
BT RIS T R RN, e B R IR 1k
PEVERS A HORIE ZFE 5 & 1L, A T H e il
7({ [18-20] 5
! ®5 FEEEHKFE

Table 5 Main collector of flotation
FHl MR BAIEA MRCER N 0
PEFEIRIRIS SRR MG R GhEREN B R
s I BIRORED T
FFIRIRIRAS IR BOAOW) SERHIR RE B
R HF A T A R RGN

SRR ANFRNG BRI ORI s L v B A
R P2, e e DL — 254 VR K
X L PERE P R L VR T 25 ) B B
X TR AR, 7T 38 3 5 1A & 9100 o 7 4 5 A
(B RIS ) S s o . k— R S5
TP ARG Wi R 2K 25 ) DT - 2 4 J I e it
H, 45 5 R SRR A AT ) TR R AL 26% |, T K A7
Wi i 25 95% o

X TG BRSNS, 3 5 B b8 A B
VT A X 4% B 9 A28 A, 3 i 2 T e v
S8 FCAS TV B (R P KA P R )
AR 2 R T B SR IG BR (MAHA ) | 3745
H5 €y ~ Cy BRMFHR  Haygs Loy WEAT T 43 225 R X
o 459 WT, MAHA 77 56 A00CR B AT , Sk 4 7 o)
R R A 90% |, TR] Bk A LA 5 o2 P SR 20 o

FEPARC S TR G R (FHA) LR
J5 IR (NHA ) [ %% — ¥20512 (SAHA) o 58T
9 P 25 52 ( BHA) FlIK A 25 12 (SHA) A HE, 52
WSS IR S R IGRHR S SR L8 W A S
W, Jai U BE S K/ b SAHA > SHA > BHA >

NHA >FHA,

3 NWALRIE L

A T ) Y SR R N R 1 X,
A D BIAAESEAE T e AR A 3 ) H
LA AT UK A 8RR 2K S T
FFU e LB b X b TR LR T A
TEFE 89 b 07 B O XA T A 4, o g pr
A NRATEM B 0

3.1 WRFMESE KB

(1) 5 PREFAE

WALSE IR B + 078 PR 2 T [ Hufs ,
BRER T (0 XA AE B 2 B Ll XS TR — i
K8 ~10 m, JEH S R A RS, T
FHE TIPSR s Horh R0 s 1 LUK & Bk A
B TARZS I T35 LA b, NI B A K
JR I HE 5 B b L — % & REO 7£ 0. 05% ~
0.3% , —0.78 mm R H A &R ERFE L. A
HFFNTRIR , — T L 04 o T B A0 i HL A& A
B IXH LR BE 2R,

(2) B Sy

T LM RS ST R LIS 15 AR 0%
A AL S R I R, — AR Lot R g
HAaE S E A R AR KL TSR A
LB R L BMEIE , PR R =Rk

s LB ELA T S R AN AL (1) B
BB R R LR DURR o (2)
R B o R T2 LA R

H R LR B A b i 30% R
WEA—E R IBH TR, ME PR L,
TEE K I AL 72 W FUR AR L th 294 80% 23X
UGS S

T PR h EE L ER N, R
RIER L, L B R

3.2 FAMEBHUFZUEREHRLITERER
Py
(1) PRl 15
4 TR S5 0T D) EL BRI, 7 L A5 AL
R IR AL 3 /N 5 fh T R B 9,
A PR 5 5 A 2 B A PP R b T R A A
20 NS A 2RI K, B fia & kRS



- 80 - s SRS I

2019 4F

Bt R TEAROC OB T R £ B TR
TEPERLAS o

(2) s LU AR

AR A0 5% e o A A R BA PR i A, AV 5 i B Y
M A PR A A DUAR A FARZS 9 078, fRi Pk
CPURHAAST, AR R B KU
FEIR IR A IR P R £, B A4 Bk AT
VAN 0w i e o

] S
R =
LS g
v ¥ ¥ ¥
| mram | wesws | merws | awsmn | 0
[ | | |
. TN SOE. TN RS T 0N T W
o
2| || e| || 2| 2]3] 8| .
2k ® 5 8 b s a 3
L 5 x| & 5

2 RUTHREB LT RPHELTERERS
Fig. 2 Occurrence state of rare earth elements in
weathered crust elution — deposited rare earth ore deposit
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Fig. 4 Schematic diagram of in — situ leaching
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Table 6 Reagents of weathered crust elution — deposited rare earth ore
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