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Abstract: [ Objective] The pollution status of groundwater in ion-type rare earth mining areas and its changes
on the temporal and spatial scales were explored in order to provide a scientific basis for the prevention and
control of regional groundwater pollution, and to guarantee a healthy life for residents. [ Methods] Ten sets
of groundwater samples were collected from an ion-adsorbed rare earth mine in Northern Guangdong
Province during both the wet season and the dry season. Based on the detection of six conventional indicators
and seven heavy metal indicators in water samples, the current groundwater pollution status was analyzed
and evaluated by using multivariate statistical methods and the revised Nemerow comprehensive pollution

index method. [ Results | Groundwater exceeding standard components included sulfate (10%), nitrate
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nitrogen (30% ), ammonia nitrogen (35%), fluoride (40%), sulfide (40%), Mn (55.5%). Pb (20%), and

Cd (10%). The degree of pollution due to excessive ammonia nitrogen and Mn were significantly more

serious. Only the concentrations of sulfide and fluoride in the over-standard components had obvious period

characteristics, and they were both characterized by being greater during the wet season than during the dry

season. Groundwater pollution was very uneven, and the overall pollution level was very severe. Groundwater

quality in the wet season was worse than in the dry season, and pollution was concentrated to a greater

extent at sample points DXS,, , DXSy s and DXS,;. [ Conclusion ] All pollution indicators had a migration and

conversion relationship with chemicals used in rare earth mines. Groundwater affected by rare earth mines in

the study area was no longer suitable as a source of drinking water.

Keywords: ion-absorbed rare earth mine; groundwater; water quality change; pollution assessment
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Zn.Cd. Pb Z [0] 3¢ 3 % V), vk B 52 1% It /9 52
MK Mn 5 Cd(r=0.834, p<<0.01),Zn(r =0.673,
£<20.05) Hg(r=0 648, p<<0.05) ¥ N IEMH K EER,
HORVEFNIEH T Be A7 72 L R AF1E . Cu il As 55 H Al
EEEICH T A, i Cu F1 As BRIE T 5EH Fr
R, AHFFEEM . Zn, Cd Fl Pb HAG HIL K H Bk 1k
SRR B AR A TS Yok IR £ B Tk Ak e
B TR AR T B i A AR A 24 T SR 5D v i 8 B 3
HEA S0 AR BIF 5 XS B i 5 1% b B 32N
KRR & 7 95 08 ARG Bl 22 X A R
DXIEAE AT R PR 28U 28 7 AR 1 O U K T g
% Cd.Zn F1 Pb ST & & &E bR . 1 3 K W AE7E

B
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—E M Cd.Pb {54, NI JE 4 T 7K i ) Cd, Pb,.Zn
FEEANIE A K, AR5 i T AR+
WX A R KA 7E W R 6 Min 15 9%, Ui W] Mn JC R 15
BT A S5 B o 32 B B R B B L i 5T X BT
FEALE Mn 1)+ 8T 50 A X8 DY, Z & R B AR

PEFH B 52 w00, B B A7, 2 3 55 A0 P i — AR )
Mn JCE 2 ik AT KOO e B2 3 . 45 & 5K
Rl &, W58 DXl T 7K o Min W BE R 349 5) H AR A 58
AR AL 258 B B TR A AN I X Min 9
P A I N,

k6o MTKECEEMRSENBRNEXREY
i H Cu Zn Cd As Pb Hg Mn
pH & —0.042 —0.527" —0.743" —0.279 —0.479 —0.661" —0.927""
T EDEA 0.212 0.661" 0.808" " 0.203 0.661" 0.564 0.891""
A 0.395 0.798" " 0.819"" 0.366 0.798" " 0.485 0.798"*
2 A 0.248 0.794"" 0.912°~ 0.342 0.733" 0.539 0.939" "
BALY 0.212 0.697" 0.821"" 0.082 0.709" 0.552 0.770" "
i iR £k 0.418 0.636" 0.627 0.551 0.455 0.491 0.733"
AL 0.006 0.165 0.241 —0.025 0.274 0.122 0.195

T x FoRAE p<L0.05 Y (U A M B2 «

* FRAE p<<0.01 HH UM XAERE. TR

*7 WMTKELERREANHEXREY

i H Cu Zn Cd As Pb Hg Mn
Cu 1.000 0.430 0.187 —0.095 0.333 —0.430 0.115
Zn 1.000 0.925" " 0.443 0.927" " 0.370 0.673"
Cd 1.000 0.378 0.873" " 0.588 0.834" "
As 1.000 0.298 0.462 0.494
Pb 1.000 0.345 0.576
Hg 1.000 0.648"
Mn 1.000

23 REREETLERESH

KA RELERME 4 R, BEFENRA
-7 BR EGHE 5 1) 4 1R) 3% e i . SR AR S B b s
HARGMFEBR AW L . P &L 4 H R S 4 S AN A5 T
KDXS,,» KDXS,, KDXS,, KDXS,, KDXS,,
KDXS,; . FDXS,, fil FDXS,, % it — 25 . H if 85 Z # K
HOR AR SR AR — R, 3R I A K K B AR AE L 1 B
by 5% R ) 74 I B T o A K 0 bR UK AZ A B i )
KRR . FRIIRE SRR B, v BE R 22 ff
W S0 b K 2 32 38 2 40 B AR 2% o 1 AR 4 45
Febrde BE AR AL B e . AR I 2 A KU SRR AT 4y
4 KL 1 K KDXS, . % 2 2Kk FDXS,, .
FDXS,; fil KDXS,; . % 3 25 FDXS,s fil KDXS,; » H
ARPEE B BT NG 4 25, BT 3 A REE S AEH
AN 1A 1) 255 45 15 Y A8 B I AR L 38 A2 B L Y
VY BB 4 SRR AT B R K 44 AR AN B L
T 152 R 458 N T Bh 0 52 M BN . 2 A5 SRR AR
BOT5 YL FE B, R4S R 54 505 Y T 45 B R & W)
B MWRBHGE LA RFRAE SR~ RES
[Fi] — SR A AN [) B 09 01 2R S L AR AR A0, U A b
IR YL AE I R) 2 ) 95 b RORE B 389 — 2 i g i, B

IFA] - 55 7K 300 75 G B ™ 8, 48 ) | DXS,, o DXS, Al
DXS,; Fr 7E L B AL {5 G 8 8,

GAETREE

0 5 10 15 20 25
KDXS,, T ! ! ! )
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FDXS,, |—J
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KDXS, |+ ]
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(1) AR5 DX H T 7K B A Bl 7 8 o R A8 s 1 3 9k
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142 %

JE B KNI Ty - B R 5k > i R sh B > A A > ey
>R > TAL Y . GRS A &AL Bk
FGE AL B 259 30K [6) R B 1 8 . bR R o i R
10%.30%.35%,40% .40 % ; T 4 J& $8 i - e 19
KN N : Mn=>>Zn>Pb>Cd>Cu>>As>Hg, #itr
41474 Mn, Pb, Cd, XF I i #8845 % 4 5k 55.5%,
20%0,10% . AR 3 AR A6 W AN R AE i ik B B
A B I RRAE , B R BN - K > K

(2) IG5 Je 38 B ME K T 1 (9 46 br 60 55 i IR
A AL BALY AL . Mn A1 P, H b SR
Mn 475 e 38 B {E 530 R 20.88 1 46.44 , f& 4 T /K
rhys YRR R I R R Y AR bR . BT YL 4R 4K
BHAE/NF 1 AR BLER Eh M Cd B 1777 — Ak v5 e
e, R OKE A KB TE N2 256 15 R Eo
il 3 ok 0.48 ~79.30,0.04 ~ 62,36, ¥ {H 4> 5 A
18.67F1 16,15, & B AFF 5% [X M T 7K 7K i 3 A 45 22, K
JAE B A 1 LA K 4 T A K R A

(3) FHOGHE 3 BT RN 2R 2 43 17 45 2R o, R 92 IX M
KR RS Y R A R AR A R AR A = A Ak
Y54 85 Je 8 b5 Mn, Pb, Cd [ P8 P 4 o, ok
BE S L AL A 2 R AE A R B VIR R &R L L
15 YL IR bR AL 5 HABFE AR AR OGP AN B R ok B AT
AE EEZ AR R HARERI 2, f Ho JF R
FER 28 ROBE b XA 9 X R KK 54 35 5 i L 75
YerE F K B DXS,,  DXSy; » DXS,, T 167 8 Ab B A7
CREETRINE 5 NG
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