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Analysis of Heavy Metal Pollution in Soil of a Lead-zinc Mining Area
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Abstract: Contents of heavy metal elements in samples of water, soil, tailings and waste rocks from a
lead-zinc mining area were analyzed. Pollution degree and distribution of heavy metal in downstream soil of
tailings pond and dump were surveyed, and correlation between these heavy metal elements was
studied. The results show that soil environmental quality of lead-zinc mining area is poor, where heavy metal
pollution is concentrated in downstream plots of both tailings pond and dump. Main pollutants in mining area are
Cd, Cu, Pb, Zn and As, and pollution degree of Cd, Cu, Pb, Zn and As is mainly from light to
moderate. Heavy metal pollution in downstream plot of tailings pond exceeds the standard GB 15618—2018 within
1 600 m, while pollution is mainly concentrated in downstream area within 400 m. Elements of Cu, Pb and Zn in
soil samples show significant positive correlation with As and Cd, and they come from the same source which may
be tailings, waste rocks and other solid wastes. Elements of Hg, Cr and Ni are likely to come from another same
source, which possibly had nothing to do with mining activities.
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Fig. 1 Distribution sketch map of

soil sampling points
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Table 1 Statistic results of heavy metals in soil
GB 15618—2018
JLHE KA fe/ME ¥ E i B T 25 R A AR %
IS B 358 18
Cu 120 24. 8 53.31 42.2 24. 99 50 15 45. 45
Pb 850 37.6 181. 74 87. 6 192. 73 100 14 42. 42
Zn 937 99. 2 320. 04 223 233.51 200 18 54.55
Cr 164 75.6 108. 80 105 26. 67 250 0 0
Ni 95.3 26. 6 42.19 39.9 12. 64 70 1 3.03
Cd 2.18 0.4 1. 14 1. 04 0.54 0.4 28 84. 85
As 90 10. 7 28. 70 21 20. 05 30 9 27.27
Hg 4.54 0.08 0.41 0.2 0.77 0.5 5 15.15

TE - 2 b 45 0 3 20 % i R b vk R B2 O me/ke

®2 BETHEHESWER

Table 2 Results of single factor index method

- TG YRR EREAE 4 L
EISEpS BEWBE hER HmETR

Cu 54.55 36. 36 9.09 0
Pb 57.58 9.09 15. 15 18.18
Zn 45. 45 24.24 21. 21 9.09
Cr 100 0 0 0
Ni 96. 97 3.03 0 0
cd 15. 15 30. 30 27.27 27. 27
As 72.73 21. 21 6.06 0
Hg 84. 85 12.12 0 3.03
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Fig. 2 Results of heavy metals in soil
along direction of water flow

downstream of tailings pond
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Fig. 3 Results of profile samples

downstream of tailings pond

He LM AR 7 AT T 5 7 LR
FAENL PR HE A+ 3% B R 4 5 o 400,800, 1 200,
1500.1 800 m, (/& 4 "] A, HE + 3 T Hy KW
L5 RS Cd ST & & =@ bR, Pb.Cr TR A
bR AR ES R &R SRR TS LT
#o, HHEE 7 400 m BAE A H Cu.Zn . Ni Cd. As,
Hg e R ¥ # bR, JEHE 5% 800~1 800 m,{L Cd It
FBAR s 0 FEORAEIE S FEHE 45 1 500 m 19 RAE AT
B 30 A Y % 5 L B SRR A TR SRR . B
HEDBEHE 137 1 500~1 800 m 1) + 3 ¥ i H 45 )&
Sra R R SR AE S A G, HE K
W7 1) T 4 JE V5 YL Rl AR R E TR UE 400 m N

WE KR 7 ) BEHE 4 4% 400 m (4 e B N AR B —
E (] - B ) TR A o AR DN A5 R A s S TR
B S WAL HE RS PR A A R T e TP R
JZ2 0~20 em, 7E IR E Cu,Zn,Ni,Cd,As . Hg Tt &
R ER . 20~40 em MY Zn Cd JTTR O
40 ecm IFIRERESE TR SR AR, X EY
TP RESECEGRE NI EE W T

R R
350 1.8
—8— Cu
300} 18
= 1147,
Lo250F =
n {12,
-én £
£ 200 1S
= O
ia{ 45:H
Qi 40.8 4%
4 1501 ﬁ’g
R 4065
%‘i 100F p
’ H04%
501 o2
G 1 1 1 1 1 1 1 1 0
200 400 600 800 1000 1200 1400 1600 1800 2000
WK IT - S4E L7 B S /m
B4 HEipTiEKRA @I E
ESRERTRCESWER
Fig. 4 Results of heavy metals in
soil along direction of water flow
downstream of dump
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Fig. 5 Results of heavy metals in profile

samples downstream of dump

3.3 ESRRRTEEXESW

A SCHERS Y F B L R AR A A e
3 AT R HE T % 4 R O EOR IR AR A, E AR
JUR &t 2 [A) AR OC R W AT AT Re TRl . AR
P X —F e, R SPSS20. 0 G b T 5 4: 40 1 T K
HARJEITR AR CE G5 RN3R 3 iR, &k 3 M
KL AT AT AL, CuPb.Zn 5 As . Cd TTHR 2
FHIEM X . Hg ;tE 5 Cu,Pb.Zn . Cd 2 A&, Cr,
Nijt& 5 Cu.Pb.Zn JTHR £ M AH K, Hg.Cr.Ni £
IEAHSE HEWT CuPb.Zn As .Cd JLE V5 YK A 7] —



+ 106 -

A4 R GEHER ) (http://ysyl. bgrimm. cn)

2021 4F%6 3 1

Wk B2ZOR AR R A SFE MR T 507k
VI s He .Cr NI JC R I8 75 — Ik . AT RES

AAW G 3. 5 ilsh i k. HE T Cu.Pb.Zn

TLRIEMRKKF.Cd LR Y Cu.Pb LR A KM
55 HEM Cd JTCR AT BEE A 5 — k. T REIR A Cd

TLRFEHRX,

K3 IEHERPFETEEXESN

Table 3 Correlation analysis of heavy metal elements in soil samples

JLHE Cu Pb 7n Ni Cd As Hg
Cu 1. 000

Pb 0.903" 1. 000

Zn 0.853" 0.823" 1. 000

Cr —0.443* —0.477" —0.510" 1. 000

Ni —0.068 —0. 201 —0.134 0.745" 1. 000

Cd 0.446" 0.482" 0.621~ —0.126 —0.016 1. 000

As 0. 740" 0. 846" 0.583* —0.132 0. 050 0. 254 1. 000

Hg —0. 254 —0.222 —0. 248 0. 480" 0.313 —0.121 0.179 1. 000

Y+ 1 7E 0. 01 KOF G F 53541 %

3.4 HAEVEREAEBYV BV KEERKSH
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SARAE T CuPb.Zn,As.Cd JCZ [FIEIE M IS518 .

x4 EAEVHEVAERPTEEZESE

Table 4 Contents of heavy metals in waste rocks, tailing sand and tailing water /[(mg + kg™")

5y Cu Pb Zn Cr Ni Cd As Hg pH*
B 1= 820 8 900 3 670 31.4 13.7 13.9 338 0. 10 —
i 2= 1 800 4 800 1 500 46.0 20.0 8.2 470 0. 14 —
B 443 1 780 1 800 44. 6 34.6 5. 85 518 0.07 —
B K 0.007 0.051 0. 31 0.003 0. 030 0.002 <Z0. 005 <C0.000 1 7.45
WK 0.018 0. 005 1. 24 0.003 0.12 0. 005 <20. 005 <20. 000 1 7.61
T %« K BRE il T 4 JE T R A 45 SR B R mg/ Ly e TC AL
4 #ZH %% Wk

DHERD X R i SR 22, B8RS
YesE Hp A AE W AN HE £ 3 F Ui B, 3 G
JLE N Cd.Cu.Pb.Zn,As, i5 YL Fe B LUR i -rp 5
PelF,Cd TRIGYHR™E,

DB KRB E T E 48t E Cu,Pb,
Zn As T3 Y3 A AE 1 600 m N, HE 1 5 5 43 Ja 1
U A P T 400 m N BT EMHE+ 3
i s B T 4 IR R A A L O 1 B YR
iT%.

3) FIERES CuPb.Zn 5 As.Cd TR R B ¥
IEARCHE HOoR A W — Wk AT RER BB K A %
BRI Y ;s Hg .Cr Ni JTE K H 55 — 83k, 7l BBk 5
FARAAE S, S50 IE STk .
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