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MR T RLE TR AN KAk 2 X IRIX /N2 7 B
G E IR R 100%, 1% MIEN X E &8 & B
L5 0k R X 4 TR T B (E Y LU R/ AT 7 R 4 R TR
Iy 3 Hg Pb Cd, & B EHI LR T 5,
S T XX M X8 % Pb.Cd Hg; %5 41 As Zn &%
I ARG KT 1, AR o B B W G i AR SR AR Cr,
Cu, Ho AR AR T %8 IR X A 6F 7 %6 TR IX I 2% & ik Bl 2k (R
2,18 2), ULHIA T 4 8 A /N P i e R I AF e 22 5 | ol
AN B PR WORE EEAN ], PR X rh N2 i 4 TR Y e A R
JI R ENIMEIR A Pb>Cd>Hg>As>Zn>Cu>Cr.

#1 MNEFEEEEEN (g kg™
Table 1 Content (mg°kg™) of heavy metals in wheat

5 Hg Pb Cd Cr As Cu Zn

1-d” 0.011 0.17 0.022 020 0.081 5.46 32.3
2-d 0.009 022 0.021 023 0.069 4.36 40.0
3-d  0.008 0.0 0008 0.13 0.084 4.14 34.2
4 0004 027 0041 0.12 0.094 3.63 41.1
5 0015 015 0.023 0.17 0.085 157 31.2
6 0031 034 0031 011 010 3.55 35.5
7 0030 047 0.022 0.14 0.091 243 25.1
8 0034 028 0.030 0.14 0.083 2.98 33.5
9 0043 037 0.041 0.12 0.085 2.68 47.9
10 0.030 0.59 0.0045 0.12 0.078 2.70 13.5
11 0033 068 014 0.19 0078 3.45 60.5
12 0048 1.09 041 012 0.10 3.90 626
13 0064 036 0041 0.17 0.089 2.98 26.6
14 0083 145 0060 0.13 0.089 2.51 352
15 0.045 076 0.042 0.090 0.068 1.87 29.8
16 0.075 247 013 013 0.10 224 383
17 0113 368 016 013 0.11 4.62 44.1
18 0037 096 013 011 0.10 461 53.1
L (1) A7 FoR X XN R RS

x2 NEFEEESETCERMAERE

Table 2 Range and mean of heavy metal contents in wheat
Fi PR £ i
GEIGE B smulE B AHERIE

Yo FE X

JLER

Hg 0.008~0.011 0.009 0.004~0.113 0.046 5.111
Pb  0.10~0.22 0.163 0.158~3.68 0.928 5.693
Cd 0.008~0.021 0.017 0.0045~0.41 0.087 5.118
Cr 0.13~0.23  0.190 0.09~0.19  0.133 0.700
As  0.069~0.084 0.078 0.068~0.11  0.090 1.154
Cu  415~546 4653 1.87~15.7  3.990 0.858

Zn  323~40.0 35500 13.5~62.6 38.533 1.085

T AR O AN me-ke s

222 ERFEEB/ETSN

MK E KN 4 IR S i AT (3R 3) T A X X R OK AT
kit Hg ,Cd . Cr.As Cu.,Zn H & B AL 1 Z 0 100%, 1 Pb
KA, HEERICEYME T ENRINNMER A Zn>Cu>
As>Cr>Hg>Cd>Pb, T4 X Hg.Cd.Cr As,Cu.Zn 100%%:
H,Pb BUKE AN 46.15% , H I (& i R B/INERE 9 Zn>
Cu>Cr>As>Pb>Hg>Cd, o ULHE R 56 IR XS A 22 5] LT
M DX T K b i 4 T A B kT R X 4 R A (Y L
H AL, T X KRR B0 TR X 3% B pb Cd, W1

R3 EXRHPELZESEmg kg?)
Table 3 Content (mg*kg™) of heavy metals in corn
5 Hg Pb Cd Cr As Cu Zn

98—d 0.15 <0.005 0.002 0.071 0.25 169 25.1

99-d  0.014 <0.005 0.003 0.071 0.045 1.56 27.2

100-d  0.0092 <0.005 0.001 0.040 0.070 135 22.4

85 0.017 0.024 0.006 0.16 0.077 2.04 28.0

86  0.0060 <0.005 0.024 0.060 0.010 1.66 26.3

87  0.0030 <0.005 0.004 0.11 0.030 138 25.1

88 0.0098 0.15 0.029 0.050 0.030 1.78 312

89  0.012 0.045 0.030 0.070 0.027 190 20.8

90  0.010 <0.005 0.006 0.24 0.034 1.75 19.0

91 0.011 0.016 0.007 0.071 0.021 1.84 17.5

92 0.017 0.065 0.029 0.050 0.040 2.01 21.4

93 0.012 <0.005 0.008 0.37 0.12 194 20.6

94 0.030 0.008 0.003 0.041 0.047 1.26 25.2

95 0.017 0.068 0.009 0.080 0.043 2.00 27.8

9  0.012 <0.005 0.004 0.15 0.077 142 223

97 0.14 <0.005 0.002 0.19 0.11 1.67 232

T4 ERPEEGESECERMIEIE

Table 4 Range and mean of heavy metal contents in corn
VE X BE
GREE M | SEEE W OTEKIME

X IRIX PPRIX

JLER

Hg 0.0092~0.15 0.058 | 0.03~0.14  0.023 038
Pb FHrth 0.005" | Fkih~0.15 0.031° 6.20
Ccd  0.001~0.003 0.002 | 0.002~0.03 0.0124 6.2
Cr  0.040~0.071 0.061 | 0.041~0.37 0.126 2.08
As  0.045~0.025 0.122 | 0.010~0.12 0.051 0.42
Cu  135~1.69 1.533| 1.26~2.04 1.74 1.14
Zn  224~272 249
W0 IR 3 Ak 3 ANFE RN IX 13 Ak 13 S FE o R Y
) L B (A mg - kg ) BOHARS Y BRAF A 5 KA

17.5~31.2 2372 0.95
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Fig.2 Comparison of the mean heavy metal content
between the assessment area and control area

B Cr,Cu flzn BN R T Hg As I H % 7 X 75 B
(3 4, 2) BORH X R IX 98—d SR PSR &R S5
Xof R DX B o v ) I, P X b oK R 4 R I AR E
TR BRI H Pb>Cd>>Cr>Cu>Zn>As>Hg.
2.3 EERBTLIEM
2.3.1 MR AES 7 %

INZE B P 4 B TS T AR bR R
i BABR BRI . 9K <0.02 mg/kg (GB2762-94) .Pb<0.4
mg/kg (GB14935-94) 1 Cd <0.1 mg/kg (GB15201-94) |
Cr=1 mg/kg(GB14961-94) As <0.7 mg/kg (GB4810—-94) .
Cu=<10 mg/kg (GB15199-94) Zn<50 mg/kg (GB13106—
91), PEM 7 A A 1 4 bR A AU e R 4 R s e AR
B (NY/T395-2000,2002) 27, Hat 5520, 3 i Je Wy 18 45 A%
Ble=AVEYy b 5235 Yo Wy S0 AE — 2 15 Yl 0y o 1 s o ) /L 35 e
Wy bR B

P=(C-C)/C,

X, p— BT i EEEIERERGESR, c—RE
A RN S, C—— R A R AR
232 MR P EEETEEN

FRRIX 3 PR /NAERE S (3R 5) T, 7 R 4 Jm 1 R A
i A R IR DA bR AE BN B 2 B AR5 Y,
PPN X As Cr AR B 4 S5 AN 5 FhiE 4 B o %
TEHA 14 PFRE S R B 4 M5 420 A . Hg—Pb—Cd—Cu,
Hg—Pb—Cd .Hg—Pb LA R B Hg HyG Y LI TE 4R OK Y
YR OREAMESGER 0.5~4.65, ¥I1H 1.35, AR bR 2
86.67%, HTHEIAMEENLH 0.18~8.2, H{H 1.43, HEAMIRE
60%, PR EEGEE S 02~72, ¥{H 097, FEA MR ZE
33.33%., 4 Jm H bR A BON R B /MK IR . Pb>Hg>Cd>Zn>
Cu>, BB HAR KT 2 . Hg>Pb>Cd>Cu>Zn, N3& 5 W LIFH
th,12.16 17 5 3 MM Hg Pb.Cd B G5 Yeim B
233 2R P ELEFEFN

oK A TR S Y VT AN SR I b o RPN vk S 2

*5 NEPECETLREREN
Table 5 Times above the state heavy
metal pollution standard for wheat

S Hg Pb Cd Cr As Cu Zn

1-d
2-d

5 0.57
6 0.55

7 0.50 0.18
8 0.70

9 115

10 0.50 0.48

11 0.65 0.70 0.4 0.21
12 140 1.73 3.1 0.25
13 220

14 3.15 2.63

15 1.25 0.90

16 275 518 0.3

17 4.65 820 0.6

18 0.85 1.40 0.3 0.06

T «d” 2R 0 I DX/ 22 B i

N

o

*ke6 NEEEREEENL

Table 6 Comparison of heavy metal contents in wheat

1990 4 2005 4 PHNIX 2005
Al
IT E A E i Tk 71 s | A gt T oz | /1990 A
TUR|E e R fech Az e gl IR ek iz SEHE

Hg | A AEbs 0 0.046 135 86.67%  46.00

Pb| 4780 165 100% | 0928 143  60% 0.19
Cd| 0025 Ak 0 0.087 097 3333% 348
Cr| 0937 0063 3333%| 0133 0038 0 0.14
As| 0.118 AEEhE 0 0.090 AEEbE 0 0.76
Cu| 14100 041 100% | 3990 002 667%| 028

Zn | 38.000 ANEEbx 0 38533  0.038 20% 1.01
ELOESESEYMENA N mg-kg"n

PP R A XA, PPN SRR 2 X B 3 KR,
H¥ R e Bbs, - aJEx IR IX o8 BRE SRR E 6.5,
T X 94 97 S HEBARAE B BN 0.5 .6, 5 R A SHH R
R ORFPRL N T 4 K B AR D BTN
24 INE EXFEEEXLSN

1991 4F 75 22 4 J05 47 7= WF 52 BT SR 4 43 HT 10 9 {4 /N 22 K kL
B AEIIT A X O SR FIE AR (R 6) , AR &
BIE 5 1990 4F 5 A (E M W E R B, 15 4E R, /AN E ORI &
LRmERNHE, B2& 1990 1 46 7 ,Cd.Zn & 4 3.48 Fl
1.01 ff . SILARS , Pb .Cd Cu As BE & IEEL 1990 4FE/NE

@ VG R AT A AT AT, B VU T G A W IX AR 5 b o [ R R A R 4R 4 2004—20005.
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A 1990 AR JCE JE Pb Cu Cr 3 FIOTE | 1Ml 2005
SRR E 5 W, H Hg Cd 15 BB R ANHE , Pb . Cu M5
%ﬁ}ﬁ%1&,Cr\As B #bR

JE T 5 PR EOK A R A B AR I (R 7)
FEIX Hg & WK E K Hg & & 19 2.875 £, KR & BT
R, T —AFEEW T 407X Hg & 358 b R E
GORGE L7/

*7 MRAREERTEREGEREWEREILE
Table 7 Mean content of heavy metals in corn in the
study area and Chongqing Municipality

JLHE O WIERIME FIRTBIE ORI/ E

Hg 0.023 0.008 2.875
Pb 0.031 0.526 0.059
Cd 0.0124 0.061 0.203
Cr 0.126 0.971 0.13
As 0.051 0.097 0.526
Cu 1.74 4.543 0.383
Zn 23.72 36.073 0.658

VLT 4R A RN mg-ke

3 45 e

(1) HHEB QX (PP X ) /N2 48 Hg Pb.Cd B8
PR W | T R FUIX I Cr As Cu Zn BEURIA R X
FODX /N2 v o 4 J8 o A G TR PR AR AR X
T Z fh 4 )8 M AR Hg Pb .Cd B AR 240 R 86.67% .60% Fil
33.33%, HIK R 20% . Zn6.67% .,

()TEVG YL X, Eokh Pb . Cd . Cr W] B E XS L X B H
HTA A Hg AR, BARR 15.15%, BAR 0.5~1.6 fif,

(3) [ —RAE 5 /NFZ T 5 i i 4 A 76 R [ R 1
PRAB O, 1 TR A Hg B bR | 5 /N 22 FFRE HE R KRR
G W B A

(4)/NZ2 P i 4 R 1 B BURE A5 87 b T Y e A A
BT A S | i T K s — R DA I

(5)%9 1990 4 A, 15 8K Hg /N E i g RN
B HL g5 ™ Y B A A [ e R A 0 4 i A A
2 IV e 0 FRE XU 1 K

(6)5 5 R K H 4 J8 & B B L, N5 — A5 T
TEWT T Hg 245 X IR B0 RRAE 15 e )

WRET X AN R EEGRE, e4FUAKEY
H—/NE EKPE SR Hg Pb.Cd R & JL LN
I Ry TR R T E R A TR IR AR R R
S RUNARGERE | A I 5 YedB &2 1 3 /N G2 R S L
2 AT il kA 7 R A RN S A
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Environmental effects of heavy metal pollution of farmland soils
in gold mining areas

XU You—ning, ZHANG Jiang—hua, LIU Rui—ping, KE Hai—ling, LI Yu—jing

(Xi’an Center of Geological Survey, China Geological Survey, Xi’an 710054, Shaanxi, China)

Abstract: A comparative study was performed of the content of heavy metals in wheat and corn in an area of soil
heavy metal pollution and a control area in a certain gold mining area in the Xiaoqingling Mountains. The study
shows that: the cumulative contents of Hg, Pb and Cd in wheat seeds in the polluted area are obviously higher
than those in the soil control area; there is almost no difference in contents of Cr, As, Cu and Zn between the
polluted area and control area; and the above—standard rates of Hg, Pb, Cd, Zn and Cu in wheat are 86.67%,
60%, 33.33%, 6.67% and 20% respectively. In comparison with the control area, the Pb, Cd and Cr contents in
corn in the polluted area are markedly high but do not exceed the set standards, only mercury being above the
standard, with an above—standard rate of 15.15%. Wheat is easier to absorb heavy metals than corn at the same
sampling site. There is a good correlation between the content of heavy metals in wheat and the degree of heavy
metal pollution in soils. In contrast with 1990, the cumulative effects of Hg and Cd in wheat are very prominent.
The heavy metal pollution of soils in gold mining area has caused serious pollution of wheat.
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