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Fig. 1 Original rare earth samples and re-ratio after drying

samples: (a) Original rare earth sample; (b) Dilute sample after

drying

F1 HRBERHRAHS LEEN
Table 1 Column soaking sample grain size components and

content ratio

Particle size/ Interval Cumulative
mm content/% content/%
0.60-0.71 0.5 0.5
0.71-0.80 0.5 1
0.80-0.90 1 2
0.90-1.00 1 3
1.00-1.25 2 5
1.25-1.60 3 8
1.60-2.00 4 12
2.00-2.50 8 20
2.50-4.00 30 50
4.00-6.00 50 100
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Fig. 2 Column leaching experimental devicer: 1—Graduated
scaled; 2—Leaching solution; 3—Sealing clip; 4—Glass balls;
5—Porous glass screening; 6—Ores layers; 7—Tray; 8—

Beaker
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Fig.4 CT scan images of ore body before and after leaching: (a) Ore body before leaching; (b) Ore body after leaching
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Fig. 5 Ore body image (left) and binarized graph (right) before and after leaching: (a) Ore body before leaching; (b) Ore body after

leaching
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Fig. 6 Porosity of longitudinal section of orebody before and

after leaching

Bl 6 i iz il e i R T 7 B LB 2R . 3%
FER SR 28 N R (AR VTR BT BT R 9 95
1~5 5 5 ANEAL, FFR A BUR AL B ER AT Matlab #144
XFIX 5 AR IFLBR AT T BIPERER T
BRHATETRILIRE: 1) A5 BT, 2Rk
fRAT AR ZE AN B T se I, A A AN B R AL
Bt 52 22 S A A, A LB AR T R SRR
BlE, ika B LB EaR HErA, EAL
B SRR/ . 2) BFIRIEAR . FHER 2 Hh i B m
BRHET A 1 S EAFLBRZE H 31.26%k/N 31 25.85%,
FLER AR 17.31%, ZALEREK; Wk 2 SEAR H
J&, FLBRZFAAL 3.88%, BAAK; Wik 4. 5 FHEAL
FLBRZ AT Phroak )y, ARIR/INIE BEAN D 1 55067 B Sk
B 1, 2 SN R, 3 S AL R, 4.
5 SEALAN R, WNR WA A LR AR
AL

F2 RMATEH RS BALEE R LA
Table 2 Porosity and variation of ore sections in ore body

before and after leaching

Section Porosity/%
No. Before leaching  After leaching  Variation
1 31.26 25.85 17.31
2 21.14 20.32 3.88
3 23.01 19.48 15.34
4 21.64 20.16 6.84
5 24.48 22.89 6.50
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Fig. 7 Porosity of two migrated particles: a— Migrated
particles; b—Clogged particles; c—Pores of roar



228 4555 10

FHIE, S KA AR IR R T A FLBR S R

2117

EMPUR, MR AR ENE, FRRR B
WoER

EVINEWAL DN BEE ST YINIRTN: WAy s s
o BHIERRIE NI KT mi R &) 3 2E fLMk . 1M H.
FLMk— B X LRI ZE 2 e, WAL
RS WRAER RN KBTS AR > BB TR AR AR
K, RSP FR BRI RCER . ERSmd R
t, BB e TR A ERALAL R Hh AR BORIORE 52 2 Y
KR 3 1 BB R ARUHE R

2) WEIALEE SNVATE L . B KA SE AR B
TR R RSN B 1SS S (K AW e AT, AT
PR BB E AR, TR A EONIR M.
RGBT RS, WA TIREER A, (HE
TIWRESHEN I RBR AR Bk, 7k L8
TR T R 002 5B R T RS AT, AAS i

KL G R R EEALIREE, B BB AL
FI/REEAL R o AR IR AR 00 R LR
NERIRA, Ao EIEE E s By B AU
BNy HOS R, 2 B i S I R AR A R
PR T4 AR IR S B T IR S B LEE,
XA AR B AR THI A 25 S B3 )V gt AT A MR
W RS R R T A A o NH YR B WA, NHY 5 3k
RIEM REY MG RETGIT M A ZHENY BLIX, 1M
NH* B 75 R AN YR (L 8(a))s AL
SERJE, ST NHY R R AR, N T 4RI
SRR, BEX ) NHY 3E D A E R
FEFEFALE 8(b)): T34 S S A8 46 B - A1l
P W B FAE N AR A, BT DUR R 5E BS fL
B i SLIE R0 54 2 2 R AR — B/ BE S Y S B (L
8(c))-

I II I I I I I II o I
OO=% & o | |O® *&% Oﬁ“iO & | &8 1 O&O
OO~ && OB |-&% ~—g & & &1 o0&
OO~ O |-&® s ||&®| &t O g
CO-e2 & || O -2 %‘%O & | &% 1| O‘%O
OO~ & O |-& & & 11 g
OO~|-s& &)& O |~@x & 2ol a0 &¥
OO~ o OB [-&® O & &1 ()

& & - &
OO~ OR |~ O & &y O
(@) (b) ©

B8 RIS M L S R N
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Porosity characteristic of leaching weathered crust elution-deposited
rare earth before and after leaching
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(1. Key Laboratory of Ministry of Education for High-Efficient Mining and Safety of Metal,
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2. School of Civil and Resource Engineering, University of Science and Technology Beijing, Beijing 100083, China;
3. Jiangxi Ionic Rare Earth Engineering Research Co., Ltd., Ganzhou 341000, China;
4. National Engineering Research Center for Ionic Rare Earth, Ganzhou 341000, China)

Abstract: In order to reveal the regularity of pore evolution before and after leaching of weathered crust elution-
deposited rare earth ore, laboratory column leaching experiment of reallocated ore sample was carried out, and the
infiltration rate of the solution was analyzed. Based on non-destructive detection of CT and image analysis software, the
micro-mesoscopic characteristics and evolution of pore structure before and after leaching in the presence of 4% (mass
fraction) (NH4),SO, were disclosed. The relation of rare earth orebody’s porosity was also obtained in different
longitudinal sections. The results show that the infiltration rate of the leaching solution is negatively exponentially related
to the cumulative leaching time, and the rate decreases with time. The decrease of the infiltration rate is the most obvious
in accumulated time of 12 h, and then the amplitude is slowed down. The seepage rate tends to a stable value after
cumulative time of 24 h, and the rate is 7.193 X 10 * cm/s. After leaching, the height of the ore body in the reactor reduces
by 0.866 cm, the subsidence also occurs in the orebody, the particle size of the minerals is reduced, the uneven
distribution of pores increases significantly, and some areas occur “muddy” phenomenon. The porosity decreases by
16.35% after the leaching of ore sample. The mechanism analysis shows that the migration of mineral particles and the
chemistry of solution are two main factors influencing the evolution of leaching structure of weathered crust
elution-deposited rare earth.

Key words: weathered crust elution-deposited rare earth ore; column leaching; pore structure; CT scanning; image
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