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Distribution of Contents of Heavy Metals in Soil Profile Contaminated in Different Ways in Xiaoqginling Gold
Mining Area

XU You-ning, ZHANG Jiang-hua, CHEN She-bin, KE Hai-ling

(Xi'an Geological Survey Center, China Geological SurveyBureau, Xi'an 710054, China)

Abstract: The cropland soil in Xiaoginling gold mining area was seriously polluted by heavy metals because of the mining industry. 5 typical
soil profiles, farming type, atoms dust-fall type, river irrigation type, mining sewage irrigation type and tailings wastes eluviation type, were
selected to study the distribution feature of heavy metals and their influencing depth and degree in vertical direction. The results showed that,
among different types of polluted soil, the mining sewage irrigation type had the highest synthetic pollution degree of Hg, Pb, Cd, Cu and Zn,
with the largest leaching and infiltration capability of heavy metals, the second was tailings wastes eluviation type. The pollution degree of Hg
was the most serious in same pollution type. Within depth of 60 cm, the content of Hg was 10.778 mg- kg™ in the sewage irrigation soil, 2.536
mg- kg™ in the atoms dust-fall soil, 1.766 mg-kg™ in river irrigation soil. But in all the profiles, the accumulated sub-standard depth of heavy
metals was up to 60 cm. Therefore, the aim of restoring topsoil can not be achieved by merely ploughing soil deeply in the same place. These
would provide scientific foundation for restoring topsoil pollution in mining area.
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21 RAAEFRELENI(T)EEESE
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SAHAN, 2T HEZ R T — 2 s, KT R
TR A, B THERR T A S shxb A I 3075 g
s, B ABHE 25 5 1Y Hyg \Pb .Cd .Zn .Cu A #E
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Table 1 The characters of soil profiles in gold mining area

e e b FE AT Hh3R A X g TR E fem TG YRR
T AT 5T A O X)) LAY BEE L — P E - — b 1 0~140 Ay A 7
T2 HREHL 2 EIEAN LAY BE L — o E - — b 1 0~70 KA GRS
T3 RENB A A TR b B - — Kb skt 0~70 T 7K g
Ta RFETW G RBUTE AT A5 B — o - — ks 0~70 M5 K R R
Ts HRIF L SN LAY BE1E £ — R+ — R BRR L 0~220 FEA R 1Y
®2 TEEEREFRETNIRE
Table 2 Evaluation standards for soil heavy metals contamination
Hg/mg « kg™ Pb/mg - kg™ Cd/mg « kg™ Cu/mg + kg* Zn/mg « kg*
PR bR AT 1.0 350 0.6 100 300
AT A B (4BIX 133 40~60 cm) 0.08 20.33 0.06 19.03 62.27
A/B 125 17.22 10.00 5.25 9.64
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Table 3 Heavy metals contents in soil profile in the neighborhood area without mining pollution
% FElem Hg/mg - kgt Pb/mg » kg™t Cd/mg « kg™ Cu/mg + kg* Zn/mg « kg*
0~20 0.070 231 0.051 19.3 69.4
20~40 0.036 19.4 0.032 18.2 53.4
40~60 0.032 17.7 0.031 17.4 53.4
60~80 0.018 17.3 0.028 17.2 52.7
80~100 0.022 18.7 0.036 175 495
100~120 0.022 175 0.019 17.1 439
120~140 0.022 13.4 0.012 12.2 32.6

THERTERE, O HE 10 Z%ENT) 4F Hg Fif& 2 174.5
kg, b b A ZA/NROREE INRATR 4 Hy &t
FEAG BEAE 1) KR KR - SRR 8% PR Hy &
wE/0 1413 kg, HEAh, KA Hy #9100 Rt il 22
THEERE Hy WS s 7Rl isshny B4tk
Al TR AL, #E K 150 em, BE 80 cm ¥ 70 cm A3
1T, 0~40 cm TREE , SRAEE]IE A 5 cm, 40~60 cm IR
B N SR REMEIFE S 10 om, SR AR 9 ) T
SRITRE G EIE 4,

F 4 1 EBsR,0~25cm AP, Hg Pb.Cd.Cu,
In LRETEHEST L2, LE5ESES
S J& 25~30 cm R JF AY 17.52 .6.93.6.48.2.66 15 Fll
1.57 £, 1EmE -, Bx Cd #h,Hg .Pb.Cu.Zn JLER
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Mo
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BOR A+ EIREE TR bR ERY 2.53~5.44,0~25 cm -+
ez B T Hy = is gy R Anf £k 3.81, Hifth
JLR G T R R e, SR
I, Hg SR AR 84075 Y R & 2 35 60 cm,Pb ik 30

cm,Cd . Zn ik 20 cm,Cu ik 25 cm,, o] WL, 7E 51 I, 0~
25 cm fEAER T E AR TS e T AR SRS T A
HEEILR BRU5 YLIREE L 60 cm,
23 KERETIENE (T, ESEAE

5 1] 2 1] UL 0] K HE I TR 1 ol AR R A )
1 b, 0~15 cm RN, EE BT R E R, Hh,
0~10 cm +JZ 1 ,Hg.Pb .Cd .Cu.Zn & & i, 15~20
cm RN & R EE —A~ 5, 30~35 cm &
I, PTRE S IR Y R 3D i b L LB
BRK EHER NGRS T FBNE,

0~15 cm, Hg .Pb % 15 1 + PR 58 Jot & — b
HERR A, Hy AY-F- X% 4% 4.31,Pb 4 0.20, EFR T
JEBRF 0~10 cm, S4BT SLfE L8, Hg . Pb JT &
i) N VR A5 YL E Ik 60 om, 1 ERUEFRME R
524 21.01 #1577, Cd . Zn RBUSYBRE N 15 cm,
Cu & 20cm, A UL /K S8 FE 4R TR
HERARARIE N 15 em, BRUS YR T 60 cm,
24 HlEKERETENE(T)EEESE

PRIA T /K Ph 5 Sl T A FHVEIE /K b
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Table 4 Heavy metals contents(C) in T, profile, single polluted standard-exceeding multiple (Dc) and cumulate
polluted standard-exceeding multiple (Lc)

R Hg Pb Cd Cu Zn

fcm C Dc Lc C Dc Lc C Dc Lc C Dc Lc C Dc Lc

0~5 457 357 5613 163 - 7.02 0.16 — 1.67 34 — 086 69.5 — 0.12
510 4712 371 57.90 164 — 7.07 01 — 0.67 377 — 098 86.4 - 0.39
10~15 6437 544  79.46 200 — 8.84 01 — 0.67 814 — 328 63.1 — 0.01
15~20 5376 4376 66.20 234 — 1051 0094  — 0.57 468 — 146 77 — 0.24
20~25 3525 253 4306 140 - 589 0032 — - 34 - 079 55.5 - -
25~30  0.281 — 2.51 26.0 — 027 0015 — — 177 - — 447 - -
30~35  0.087 - 0.09 18.3 - 00075 — — 165 — — 48.2 — —
35~40  0.105 - 0.31 18.7 - 0005  — - 163 - - 45.8 — —
40~50  0.106 - 0.33 18.4 - 00012 — — 148 — — 57.8 — —
50~60  0.164 - 1.05 19.0 - 00025 — - 156  — — 773 — 15.03
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Figure 1 Changes of heavy metals contents in T, soil profile
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Table 5 Heavy metals contents(C) in T, profile, single polluted standard-exceeding multiple (Dc) and cumulate
polluted standard-exceeding multiple (Lc)

R Hg Pb Cd Cu Zn
fcm C Dc Lc C Dc Lc C Dc Lc C Dc Lc C Dc Lc
0~5 5.865 4865 7231 420 0.20 1966 0089 — 048 613 - 222 90 — 0.45
5~10 5572 4572  68.65 422 0.21 19.76 0.22 — 267 106 006 457 875 — 0.41
10~15 4.495 3495 5519 280 — 1277 0094 — 057 476 — 150 76.3 — 0239
15~20 0.431 - 4.39 60.6 — 1.98 0018 — — 216 — 014 537 — —
20~25 0.226 — 1.83 35 — 0.72 0012 — — 18.1 — — 463 — -
25~30 0.168 - 1.10 22.9 — 0.13 0015 — — 16.8 — — 428 — —
30~35 0.15 - 0.88 259 - 0.27 0016 — — 16.1 — — 46.6 — —
35~40 0.204 - 1.55 34 — 0.67 0.03 — — 17.2 — — 452 — —
40~50 0.252 - 2.15 36.4 — 0.79 0035  — — 18.2 — — 47.7 — —
50~60 0.296 - 2.70 39.6 - 0.95 0019 — - 195 — 002 486 — —

TeEEIRITR SRR 6), TR RO K
A FH R T, BEAS IR S B (i BV A K
A FH R H A HERR R FE 3 1 RV HLafe ) | 4
B ESR T ENRT,

M 7, B3 & EL,0~25 cm PR N Hg . Pb,
Cd.Cu.Zn M BT Z =, Hikh 25~35
cm, 50~60 cm FRE N, 4B TR & &L T 0~35 cm
T T 35~50 cm, % 5 35~50 cm -4V i i

LBREINR HAJBITRE S M T iE#A K, Hg TR
eI - A o AR MER B 35 60 cm,Pb . Cd . Cu
h 25 em, ZEFTE FAY Zn 4545 R R AR
AR ALY S E Fe &, Hg . Pb  Cu 78 45/ i I
FEN A 2GR, oL Hy 19 BRUS Yed N
HBVRMEECH 2.84~220, V14 94.87,Cd RFGYLIRE
) 25 cm,, KI5 KHERE 25X A R EY) 7= A= ™ 5 (1)
BEEMH, XK S A KB Hg Pb.Cd,
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Figure 2 Changes of heavy metals contents in T soil profile
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Table 6 Heavy metals contents in river and its sediment in Xiyu

Hg

Pb

Cd

Cr

As

Cu

Zn

fifKimg + LT

I JE/mg « kgt

0.000 3.19 0.0021 0.056 0.0067 0.7675 0.25

328 1175 0.86

30.2

121

159

103

Cu.Zn ST 4R ITE, [ I, 48R S+ HEE [ |-
Hg.Pb Cd.Cu #r it @ B, AT T HHEh0 i Je s

JZ.

25 B gHhaBEtEIE(T)ESERE
B A RRA AN it FH -t i L S ] A 4

B, B E R A P R 4 8 T B TS
e+ MK, LIRSk & 3RZ R i -3
(LTI v wk e [ £ e Rl L R o 17}
TRIE 220 cm, HH 0~80 cm KA, H T M 1,
M 8 Fl 4, 7F 0~80 cm B S EAB LR E
WSS T, 40 10 AR Kk 1E T , 80~100
cm YREE A Hg Pb Cd \Cu.Zn SRR SEART . TEH]
i b A% Hg JCZE7E 80~100 cm R P T+
Bl —gehn e, Hg Pb Cd Ju R 2R YR E ik
140 cm, H ZRUG YR ECE- 340 7.44 1.81 F
2.09,Cu AYSLIHTARE 40 em, Zn 1635 I HH ks T2

*7 T,1EINEELEEE(C)(mg-kg?)/ BT EBIRER (D) BT RRITLBIRMER(L)F
Table 7 Heavy metals contents(C) in T, profile, single polluted standard-exceeding multiple (Dc) and cumulate
polluted standard-exceeding multiple (Lc)

R Hg Pb Cd Cu Zn

fem c Dc Lc C Dc Lc C Dc Lc C Dc Lc C D¢ Lc

0~5 1943 1843 22938 2022 478 9846 121 1.02 19.17 275 175 1345 210 — 237
5~10 2117 2017 25113 2153 515  104.90 1.37 1.28 21.83 297 197 1461 165 — 165
10~15 1963 1863 231.88 1964 461 9561 1.36 1.27 21.67 284 184 1392 160 — 157
15~20  20.6 196 24400 1975 464  96.15 1.27 112 20.17 274 174 1340 174 — 179
20~25 17.74 1674 20825 1302 272 63.04 0.84 0.40 13.00 167 0.67 7.78 164 — 163
25~30 4127 3127 3809 179 — 7.80 0.048 — — 42.7 — 1.24 103 — 065
30~35 223 123 1438 115 — 4.66 0.019 — — 317 — 067 613 — —
35~40  0.307 — — 26.8 — 0.32 0.038 — — 19.7 — 004 532 — —
40~50  0.603 — — 383 — 0.88 0.031 — — 21.4 — 012 652 — 005
50~60 1946 0946  10.83 83.2 — 3.09 0.05 — — 28.8 — 0.51 14 — 083
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Figure 3 Changes of heavy metals contents in T, soil profile
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3 &g
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iof SR AR E, HAS AR 25 cm, H
ERS YL TR A 60 cm, Pb RSV H 30

cm,Cd.Zn >4 20 cm,Cu & 25 cm,
(2) ] K HEWE T A ) TH |, Hg \Pb ST AR

FE43 54 15 cm #1110 em, {H BEFRTS YLl B ik 60
cm,Cd.Zn & 15 cm,Cu & 20 cm,

()W M T5 /K HERE RS eI b, Hy & SRR IR
JE L3k 35 cm,Pb . Cd . Cu B FR KL ik 25 cm;Hg Pb,
Cu SEF5 YL BRI I8 60 cm,Cd i 25 cm,

(4) Wi 7 e E He B AR IR E 20
cm, Hg .Pb . Cd 275 YL AR IS 140 cm,Cu 4 40
cm, Zn JLF A2,

O)AFTEYG I AT, L gekE - E 48T
REATSYFEE D15 KR R o ™, AR
W T BRI K, YO B E ka2, mhlkisK
HEWE KA PP 2n X - e a5 Yo =,

*8 T, BIHEEEEE(C)(mg-kg™)/ RIS REIRMER (DRI R FRITREIREB(L)FR
Table 8 Heavy metals contents(C) in T, profile, single polluted standard-exceeding multiple (Dc) and cumulate

polluted standard-

exceeding multiple (Lc)

VR Hg Pb Cd Cu Zn
fem C Dc Lc c Dc Lc c Dc Lc c Dc Lc c Dc Lc
0~45 JZ# 148 147 1849 18650 5229 91636 164 2633 27233 2970 287 15507 1850 5.17 2871
45~80 JE# 243 242 30365 17300 4843 84996 541 802 8917 2580 248 13458 610 103 880
80~100 #it 148 048 175 128 - 5.30 0.3 - 4.00 2438 — 030 50 - -
100~120 #1 088 — 10 78 - 2.84 0.1 - 0.67 20 — 005 475 — -
120~140 %1+ 037 — 3625 259 - 0.27 0.1 - 0.67 15.9 - - 55 - -
140~160 #1 046 — 475 26 - 0.28 021  — 2.50 16 - - 60 - -
160~180 #1044 — 45 40.3 - 0.98 0.1 - 0.67 18 - - 45 - -
180~220 i1 042 — 425 45 - 121 0.3 - 4.00 18 - - 525 - -
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Figure 4 Changes of heavy metal contents in T soil profile
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