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Leaching process of weathered crust elution—deposited rare earth ore based on direct
reuse of oxalic acid precipitated rare earth mother liquor
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Abstract: In order to solve the problem that the reuse leaching process of rare earth(RE) mother liquor precipitated by oxalic
acid cannot be carried out in the mining area where strong acid and alkali are prohibited, the rare earth
precipitation process was optimized to reduce the residual oxalic acid in the mother liquor, and the effect of oxalic
acid in the mother liquor on the rare earth leaching process was explored, so as to realize the direct reuse leaching
of the precipitation mother liquor. Then its dynamic model and mass transfer process were analyzed. The results
showed that the optimum conditions were as follows: the molar ratio of oxalic acid to rare earth (M, : M,) is 3.5,
the mass fraction of oxalic acid is 5%, the stirring speed is 300 r/min and the aging time is 8 h. At this time, the
residual oxalic acid concentration in precipitation mother liquor is 0.002 5 mol/L., which is lower than 0. 006 3
mol/L, it can be directly used in the leaching process of rare earth, and the leaching efficiency of rare earth is
more than 90%, which indicates that the mother liquor can be directly reused under the optimized process condi-
tions. In the direct reuse process of oxalic acid precipitated rare earth mother liquor, the leaching process of rare
earth is con-trolled by internal diffusion kinetics, and the increase of leaching temperature is beneficial to the
mass transfer process of rare earth leaching.

Key words: weathered crust elution —deposited rare earth ore; oxalic acid; rare earth precipitation mother liquor; reuse

leaching

WS BHA: 2024-01-24

E€TWB: BEEKARBERST I H (52204278 ; E 5K [ ARFI A5 4 -~ R A 354 5 0000 H B8 (U1802252)
FE—EE T #(1993—), B A, BIERIRE B, FENISE T R AR 8T T E-mail : fengjian5658@163.com
BIEIEE: BAKM(1979—) 2o, [t 2%, FEEWIR 7 [ AB16 4 . E-mail: xyping2003@126.com



% 3 ]

g, 55 T RRDIER T AR R T B XA TSI B IR

—4]1 -

WAL SEMR AR RG - 07 52 B 1 0T 12 KTE, 2
HE A Y TR BRI, HoA B A ML A A {E
ARz Al AR IR TR I i £
SMLATSERE LA it JEUa ] AR R L e K
i B LA 18 1, LIUKSBORIK S8 T
AR ARG L) L, AR SO e B £
B0 IR B b R T ] R A A e A
PRI [RISCR

Tolk B RAEFE e BRI 87 32 2 LA A iR
HRGRuo SR IO IR T2 AR AR BT ALTEA
RGN, e WAL SRR A 078" L RS
FIE A LR MW R R R A TIE R 5 6
A AR R RO T L8 S, 2 T [ i A ol 4 s PR A
T UURE . FRRUIVER L5 B B P AT & A R AR G
Bt BHEHRHCR G R U KT e SR BGRLR 3%
N, LT SE R i R ] — R KA 52 AR
M AT R SRR R AR i BRI, DLTE e B RHRCS A —
E AR B AR, SRR ORI, T S AT B R
RS2 v R JEE AR R, AT T RE S IR A L B TR AR
A b DUTE B AR IR, DIk R RO T R
MR 35 A AL, 3 ) P S SR B 5 25 BB
Hd i RS, FRREAL BRSO DLTE B IR R
TR L RBGI R, (H3% T T AEAE IR IR R
B AL SR X T

IR X R R AR L UIE R B R, 25
A7) 25 B ok B R R A A DRI B s O A 1 DL€
RMNALE AT T, D R, AR DITE 58
Fo e BRI P ORI, R A M A LR
R, AEA KBRERR IR T HEATUIRE R RN B AR
Mo AT SEBUTTER L5 BN 2 A0 B B 1 52 TR
0, 5 FEAR AR R i X T AR R ULTE T B
A RR R . ST, AR SOT R T RRI AL T2
T, IFRRDUTE IO L5 B BRI HTR U, 1R
YO R R 5 X R DR FIR I AR ) R ), AT
AN DIER T 2, SERE IR A L ITHE R MDLTE
SEM 5 BRI PR UM 32 R B R4, LY
O R ] el Y T i ol e X 19 R A 1 D90 B 109 52
FHERAE AR AR AR A

1 LIEES
1.1 RFRFEENSEEE

FEH R SRR R R AR AR T LT HA
il & e 2R B BERR VA RS KA TR |

ZSUCH DU e PUIR IR AR A EE L AR AR R A
ZUK Y0 E 2GR A BRA Bl A4l )

F LAY AR . AL104 B T 43 HT K °F- \DELTA320
4 pH 31, #°4 Mettler—Toledo N TN NG
AM200s BISEFERS, UL AN PR Bl ™ ; SHZ-D
(I AIPEIR KR L S 28 T 4 AR A B A
FI 7 Super series RURAI/K RS, i 1R EPRH 5
A BRA F = d 101 RIS ERA, JLROEI R
v ] UV =2450 BRSNS AL, HOR
Shimadzu 2> 7= 5 @ 50 mm BEFSA:, KT B RS Y 4%
AR A= s BT100-2] BUE RG34, 2 22 ks e
VAT RS T s THS=10 UK 25 BU[H IR A, T % R
EAER ) 7= o
1.2 EEBRiEH L8

ERf R 200 mL BR A% ZLEEAL B 1 VE AL
FERARLRE 077 R B WRCE T 500 mL FEAR T #
I R (G PR R 294.87 mg/L, P&
BB SRR, LS RS AR T, 1 —E A
PEAE TN A BRI, # 8 — BEi ] fead i, I
PETR R AR B DLTE R B A, TR LU R,
IO ATUTE = Tl B o I D8V B AR B VR B I
PHHE L UOTE BRI AR B VR B SR B IR BT
TR TR S LR i
1.3 ERERY XK

¥ 250 g HET I RAL WA 08, 39501
$e ATE IR 2 A B IE AR AY S0 mm B ARBEESAE
SRIGHER A 1Al 2 )2 U8 4K A 1E 0% 3 5K
250 mL [ 3R VT B AR B IR B U R LA
0.6 mL/min FH A BB FE o R BG4 )5, 17
SR BE BEAE SR L SN P A TR A DB I A
Ui 45 1R, SR ] EDTA 3 58 120200l 2 Ui
VTR R R ORI ER R R R
R ARY:

_&
n= (1)

e, FoR BV IT] ¢ (IR I CH R T ROR L8
8 5 80 F/NATRE AR RS R SR R B

2 HRER

21 EBREHIEERK

2,11 ER5HEIERLG T A
TEFRR T 300 5% JiHEHE 2R 300 t/min 5

FEIHE] 2 min BRIEEFE] R 8 h BSOS Wik 5



—42 -

FNIEEE S N A N ¢ 543

i 1 B EE IR FE (M, = M) , 25 88 6 s = DTTE SIUR 19 3%

), 25 R 1 R

100
100 |-
195

£ gt -
t@ 0
2 sof . 18 %\(
;; 180
70[ LR |
o s :

1 1 1 1 1 1 1

60 70
10 15 20 25 30 35 40 45 50
TR S5 LR L
B1 ERS5HIEREILTTERN> R ENNT

Fig.1 Effect of molar ratio of oxalic acid to rare earths( RE )

on RE precipitation rate and product purity
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Fig.2 Effect of mass fraction of oxalic acid on RE

precipitation rate and product purity
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Fig.3 Effect of stirring speed on RE precipitation rate and
product purity
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Fig.5 Effect of concentration of oxalic acid on RE leaching

efficiency and pH values of leaching liquor and leachate
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Fig.7 Effect of concentration of oxalic acid on kinetics

curves of RE leaching
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Tab.3 Apparent rate constant and correlation coefficient

values of internal diffusion

P 5 e/ (mol - L) Jo/min e
0 0.001 1 0.983 0
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Tab.4 Apparent rate constant and correlation coefficient

values of internal diffusion

=R/ C k/min™ R?

5 0.000 6 0.978 6

15 0.000 7 0.982 3

25 0.000 8 0.974 9

35 0.000 9 0.986 3
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Fig.10 Relationship between plots of In k versus 1/T
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Fig.11 Effect of oxalic acid concentration on leaching
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Tab.5 Hipand correlation coefficient of RE leaching under

various oxalic acid concentration

BRORPER  ME REBR RiEE IR Hel
HeFE/(mol - L) cm FmL B FE /L H gk cm
0 9.80 19.80 17.21 7.34 1.34
0.003 2 9.60 19.01 16.73 717 1.34
0.004 8 9.70 19.80 16.56 7.93 1.22
0.006 3 9.50 20.10 2191 4.67 2.04
0.007 9 9.90 18.23 19.54 4.83 2.05
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Fig.12 Effect of leaching temperature on leaching

curves of RE
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Tab.6 H;p and correlation coefficient of RE leaching under

various leaching temperature

RBOREE,  Hm RERBY RIS, PSR Hip!
C cm mL mL Hr%k cm
5 9.9 21.20 23.01 4.71 2.10
15 9.5 20.10 2191 4.67 2.04
25 9.4 18.61 20.11 4.75 1.98
35 9.5 18.00 19.02 4.97 191
3 &
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