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Coordination leaching of fluorine element of Baotou rare earth
concentrate by HNO;-Al(NO;); and its coordination mechanism
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Abstract: According to the reaction of AI** with F to form stable coordination ion [A1F6]37, HNOj3-Al(NO3); was used as
a coordination agent to leach the fluorine from Baotou rare earth concentrate. The effects of different parameters
including HNO; concentration, Al(NO;); concentration, liquid to solid ratio, stirring speed, temperature and stirring time,
on the leaching of fluorine element, were investigated. The results show that the fluorine leaching rate of rare earth
concentrate is 97.59% when the HNO; concentration is 3 mol/L, AI(NOs); concentration is 1.5 mol/L, liquid-solid
ratio(mg/L) is 30:1, stirring speed is 300 t/min, temperature is 100 ‘C and stirring time is 90 min. And under this
condition, the bastnaesite in the solution is separated from monazite. Besides, the coordination mechanism of F~ and AP
was studied, and the results show that 1 mol AIP* can coordinate with 1-6 mol F, and complex moves to the direction of
high coordination with the increase of fluoride concentration.
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Table 1  Chemical composition of Baotou rare earth

concentrate (mass fraction, %)

REO F CaO P205 F€203 A1203 ThOz

59.51 7.52 7.94 9.03 1044 1.66 0.23
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Table 2 Rare earth contents of Baotou rare earth concentrate
W(REO)/% [WE)YWRE)])/%  [W(REPO4)/W(RE)]/%
59.51 44.51 14.98

1.2 KWHZE
1.2.1 M K505 s

FE ISR I0 T S5 52 T IR L L A R ARV i
MU AN 6 = SN =05 L 7€ = o 1 D e A

S AR . L L) HNOs-AI(NO;); 14
R T A TEAERCE N = i, PRI
JEAE HH-4 fER /K S o8 — e iR g 5, m=H
BRI 10g ¥+ X507, JFH JI-1 k5% 18 ) iz i
PRSI T IR I TR A R T RE (7
T HH A FINRE HA 0 1 3% 1 () 52 SR ] EDTA 7%
VR TIE, T PW-1700 B X SHEATHAL(XRD)
X SR R A A T A 73BT o
WS TS TR R
s=—2"  100% (1)
PV +mR
A SHFREE, %; m WIEBTTE, g p AR
R PRI EE, g/Ls V MR HBAR, Ls R Ak
B, g.
1.2.2  ZAHLELSLE
52 KF WEEN 1g/L, % n(KF):n(AI(NOs)3) N
1:1~8:1, ¥SMHCI(HCI 5 H,0 M AFILE 1:1)10 mL,
Be A3 BT S B 15.30.60,90 AT 120 min J& ] MP523
IR G0 25 W S S v T 1 VR B, i I e A
1 78 SCUER R TR 38 A 2

NEERE T E SN
imw
n= pL _[L] — _i=1 (2)

P S i
i=1

b pp BRI EIRIE: oy N7 IR
JEs [LYABCAT ARSI s B, 3 e Ar S (1A=
SE T

MA@ A, o JUR[LI AL ER AT
th B; -

2 HBIBTRBIERAZESN

F HNOs-AI(NO;); 1A R4 4532 MG R o frp
T RN NG Ce B R T E
LI6%):

2CeFs+AI ' =[AlF,]” +2Ce’* (3)
Cey(CO3)+6H'=2Ce’ +3C0O,+3H,0 (4)
3CaF+Al’'= [AIFs]’ +3Ca*" 5)

FVHE 298 K R 45 SN FbRAE 75 A 3 B B REAR
1, 1SR O AR A 298 KR ARUEE Bl
il B e T2 310, AR [AIFGY sy 2E il 75 A



510 A e R 2015 422 H
A g AR A SPYIAG=AH-TAS 1513 5.
WA b B AR R RO GB) s (4 (5) 84
298 K MY A gL &4 R 513k 4. < sol
E
e
F 3 298 KNSRI S bR A 1 A b 1 e @6
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Compound 4 pmol)  (Fmol ™y (KK mol ) 2
CeF; ~1562.4 ~1642.2 115.5 64 . . . .
1 2 3 4 5
Cey(CO3)3 —3033.072 —3145.506 —377.295 HNO, concentration/(mol-L™")
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Al 485 -3l —3217 Fig. 1 Effect of HNO; concentration on fluorine leaching rate
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Fig. 3 Effect of liquid-solid ratio on fluorine leaching rate
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Fig. 4 Effect of stirring speed on fluorine leaching rate
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Fig. 6 Effect of time on fluorine leaching rate
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