e K i = ety | 22T

Caj-cdiET2ZHETI
HYDROGEOLOGY & ENGINEERING GEOLOGY

AR B 7R 7 B M AU FLBRS 1 58 E AR RHE

KOL, LEH, BRE, AR

Variations in pore structures and permeabilities of the ion-adsorption rare earth ores in the zones with different weathering
degree before and after leaching

ZHANG Lian, WEN Baoping, CHEN Lingkang, and WANG Limin

TELEIHEE View online: https:/doi.org/10.16030/j.cnki.issn.1000-3665.202312048

TR BRI A S

Articles you may be interested in

B AT - RORES B R S B R B C RIS

A study of the relationship between the coefficient of permeability and microstructure of the Pliocene laterite
B, Z23CF, FIRK /KSCHLST TR L. 2020, 47(2): 153-160

WURLERC -5 AL BT LE XS RDRE 3205 R A2

Effects of gradation and void ratio on the coefficient of permeability of coarse—grained soil

TH, Be i, 5, 14 SCARE, XURH, kfE K SCHRT TREHBIR. 2019, 46(3): 108-108

RSN RS IR A B B IR Y

An experimental study of the permeability of undisturbed and remolded mudstones under the loading condition
TR, FARA, KA, B, AT, 54 KCSCHLBT TR, 2019, 46(1): 123-123

ST AR TR I 2B A B 2 R B AR I 5

A model for estimating hydraulic conductivity of fractured rock mass based on correlation indexes

EH, AL, B, BAEME, DR, BIAR JKSCHUTU TR IR, 2021, 48(3): 82-89

BT A BE RS ANROUIB AR B 14 2= XA T D AR 23 A

Investigating weathering features of sandstones in the Yungang Grottoes based on SEM images and micro—scale flow model
TR, W4, 28R, T4 /K SCHITT TR, 2021, 48(6): 122-130

K AR 7 A B 4 A S TR S

Permeability structure of the horizontally—stratified dam foundation rock mass and its engineering significance

TR, 2T, B, sk— JKSCHBR TR, 2022, 49(1): 12-19



http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202312048
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.201905074
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.2019.03.15
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.2019.01.17
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202006045
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202101022
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202105024

96 51% 54 TR SCH T T AR b T Vol. 51 No. 4
2024 4F 7 A HYDROGEOLOGY & ENGINEERING GEOLOGY Jul., 2024

DOI: 10.16030/j.cnki.issn.1000-3665.202312048

AR, SCFEHE, BRBE R, A5 AN R XA B 5 B L IR TS FLBR S5 A 5 B S MR AURRAE [J]. /K SCH BT T AR M BT, 2024,
51(4): 117-124.

ZHANG Lian, WEN Baoping, CHEN Lingkang, et al. Variations in pore structures and permeabilities of the ion-adsorption rare earth ores
in the zones with different weathering degree before and after leaching[J]. Hydrogeology & Engineering Geology, 2024, 51(4): 117-124.

AR T EFEZE LT S EAREEHES
ZEMTIFE

KOBL,LES, B R, TARS
(1. PERERE (T) KERE R #5 dFE 100083;2. A GHMALIFREFER, &
R4 5250005 3. yﬁaam,%éfulzeé BE (PEHFRERIRFLN) , LK 100190)

WE: BHTRH T RN RSB £, X 7R B TR B SRR MR 7R RN B
—, fLBR4 *ﬁm%%ﬂﬂ%}m%%&ﬁﬁ)&%@ﬂ% Wﬂa‘/zﬂﬁurifﬁiﬂa‘m,ﬂ*@%ﬂ@mﬁﬁﬁnzgﬁrﬁ?m&&rﬂnim
AR A8 e 1 4 AR A £, X oA XUAR S 7 0 MR 40 . BEE AR W0 UR H TR 08, LA R 36 207 i P 2 B 2 3
PRI R B A . ST LA PE R IR X R R R Be AR AR 4 . 4 XU A XU P 4 JEOIR A% 3 IR A A e 42, i it
AU I b 52 4 S B, W R TS 88 R AL, R X AT LM B AR IR BOE L AT S R 25 4, SR = 4l R
ARG L = A ALBRGE Y . SRICFL PR 25 A S48, 1T E %*ﬁﬂﬂﬂfﬁzﬁﬁ%iwﬁmnfﬂr@ SIS HRE B RBUVE
B BRER: (DRBG, W L0838 RECFIILRES S E0T 9 FLBRE | 1% 58 M BT B0 07 85048 1b 32 Bl XU TG R B B A1 2
W, Hh, ?%J‘Htr%iﬁfﬁ@ﬁﬁ?%ﬁz%ui’LF%éiﬁﬁéﬂzﬁr{t%w SR AR S, 5 KA R AR
i 4 A9R 2R T E  (2) 3R S 0B G BC AT ) B A3 AR A ARRAE 8, AR TR XAk B L IR S L B S A B i A
ﬂcs%%#ﬂ@WfﬂIﬂmkE&zt%ﬁﬁ%fﬁwﬁﬁﬁ T2 B A1 58 B R 1 40 OB B 114 25 7 DA R R I 5 B B g 1
UL 2% T AR AL R B 11 o WFFEEE ST S FSAN RS T B 7 FE 40 & R RIS %

XHEIR: BT E‘Lﬁﬁééﬂf@; BB REG KA

FESFEE: P574.1; TDS6S XHRRRRD: A XEHS: 1000-3665(2024)04-0117-08

Variations in pore structures and permeabilities of the
ion-adsorption rare earth ores in the zones with different
weathering degree before and after leaching

ZHANG Lian', WEN Baoping', CHEN Lingkang®, WANG Limin’

(1. School of Water Resources and Environment, China University of Geosciences (Beijing), Beijing
100083,China; 2. College of Sciences, Guangdong University of Petrochemical Technology, Maoming,
Guangdong 525000, China; 3. State Key Laboratory of Multiphase Complex Systems, Institute of Process
Engineering, Chinese Academy of Sciences, Beijing 100190, China)

ks HER: 2023-12-28; 1&iTHEA: 2024-03-19 FREMLE . www.swdzgedz.com

E¢WH: EFEARBFESTH (41967038)

F—1EE . RA(1989—), B, Wi-Lars A, EEMNFF LM IR F A5 . E-mail: 3005190030@email.cugb.edu.cn

BRAESE: CRMH(1962—), Lo, W+, #d, Wb 2B R0, 320 DS b 5 9% 5 J i 148 T PR 38 T 1 BIF
E-mail: wenbp@cugb.edu.cn


https://doi.org/10.16030/j.cnki.issn.1000-3665.202312048
https://doi.org/10.16030/j.cnki.issn.1000-3665.202312048
https://doi.org/10.16030/j.cnki.issn.1000-3665.202312048
https://www.swdzgcdz.com
mailto:3005190030@email.cugb.edu.cn
mailto:wenbp@cugb.edu.cn

- 118 -

7K SCHb BT TR b S 5

44

Abstract: lon-adsorption rare earth (RE) ore is a typical kind of rare earth ore derived from the weathering crust of
igneous rocks. Variation in permeability of ion-adsorption rare earth ore is one of the indicative factors of mining
efficiency. Permeability of the RE ore is controlled by its pore structure. Previous studies mainly kept on the RE
ores in completely weathered zones, little on those in the zones with other weathering degrees. With the
exhaustion of rare earth resources in the completely weathered zone, the extraction of the RE ore from the zones
with other weathering degrees has gained more attention from the industrial sectors. This study shows a study on
variations in pore structures and permeabilities of the RE ores in the zones with different weathering degrees,
including the residual soil and completely weathered and highly weathered zones. The undisturbed samples were
taken from an un-mining section of the Zudong mining area in Jiangxi province. Simulated in situ leaching
experiments were conducted on the samples to measure their permeability coefficients before and after leaching.
X-ray computer tomography scanning techniques were applied to the capture structure of the samples before and
after leaching, and image processing techniques were used to construct their three-dimensional pore structure and
extract their pore structure parameters. Variations in pore structure parameters and permeability coefficients of the
RE ores from the zones with different weathering degrees were then carried out by a quantitatively comparative
analysis. The results indicate that (1) the variation rate in permeability coefficient, and the pore structure
parameters, including porosity, connectivity, and average coordination number, decrease with the decrease in
weathering degree. Notably, these variation rates for the RE ores in the highly weathered zone are the smallest,
indicating the RE ores in this zone are more leachable than those in residual soil if their abundance is not much
different. (2) The mechanism leading to their differences was further investigated by the analyses of particle size
distribution and mineralogical composition before and after leaching. The analysis results indicate that the
differences in their variation of pore structure and permeability among the RE ore in the zones with different
weathering degrees are caused by the differences in followings during leaching, including the chemical
decomposition of plagioclase and mica, ion exchange, and disaggregation.The results can provide reference for the
full development and utilization of similar ion-adsorption rare earth ore.

Keywords: ion-adsorption rare earth ore; pore structure; permeability coefficient; weathering zone
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Fig.1 Sampling location and the RE sample collection from zone with different weathering degrees
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Fig. 4 Diagram showing data clipping and pore extraction
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Fig.5 Variations of pore and pore throat of the RE ore samples from the zones with different weathering degrees
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