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Xu Y N,Zhang J H, Xie J, Ke H L, Liu R P. Contrast analysis on heavy metals contents in villagershair in contaminated
areas of the Xiaoqinling gold belt, China. Geological Bulletin of China, 2008, 27(8):1279-1285

Abstract: In contaminated areas of the Xiaoqinling gold mine, Hg and Pb contents in hair of local people are significantly higher than
those in the control area. In order to reveal quantitatively the accumulation of heavy metals in people’s hair in the contaminated area
and their harm to people’s health, the authors investigated the health conditions of villagers in a certain contaminated area and collect-
ed Hg, Pb, Cd, As, Cr and Cu samples and analyzed their contents in hair of 20 villagers, which were compared with the heavy metal
contents of villagers in uncontaminated contrast areas. Occupational exposure or long—term exposure to heavy metals is the main
cause for the significant increase of the heavy metals contents in human hair in contaminated areas. The heavy metals contents in hair
of people who directly dealt with gold smelting is notably higher than that in hair of low—level exposed people. The contents of heavy
metals in hair may better indicate people’s health conditions. The research results provide a scientific basis for the government’s making
more efforts to implement prevention and control of mine environment contamination.
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Table 1 An overview of heavy metal contents in hair of examined people and their living environment
N i SRR AT
FE 5 PEG AR Hg Pb Cd Cr As Cu B —
Sh37-W 12 129 265 0.05 15 <001 9.8 PRl LiRSIES). Lk
Sh26-W 13 059 348 <005 1.7 0.7 8.9 REAA AN, SHAfEAR
Sh41-W Booo14 0 1.99 68.7 0.11 2 0.013 142 PBiATLIESIE. SHAE
Sh28-W & 14 087 8.1 <005 1.3 <001 6.1 PiATHREES, SRR
Sh29-W L& 17 096 13 <0.05 1.6 <0.01 95 PBEHNLIRETES. MR
Sh40-W & 30 236 46 <005 12  <0.01 8 BENEAEALM
Sh36-W B30 1.99 145 0.09 1.5 <0.01 116 PBEHATME, ©fF 84, LEy
Sh50-W % 31 1.68 375 <005 14 <001 109 ApfEAEAL. GAE
Sh45-W B34 1.4 377 <0.05 1.7 <0.01 102 PBiPIR KBRS, B4, BE
Sh48-W %36 122 676 <005 52 <001 9.9 FEACIEK M. NURIMCEEHT
Sh42-wW Bo36 254 273 0.16 1.5 0.01 18.7 DEPS TR A s ﬁm@’_ B
o KJ), KSR, MR
Sh33-W w39 147 80 <0.05 14  <0.01 133 BEpAIRARHE. LB
Sh39-W 42 664 122 0.06 2 062 113 E%Wﬁﬁiﬁ}# AR 10 %
o MR
Sh34-W B o422 1.9 882  <0.05 27 0.37 11.8  BeTLie4iEsh. milllk
Shd4-W L 42 175 63 <005 16 <001 92 K%W%%%@Zj] BN #RHE 5
44, AR
Sh46-W P43 115 706 <005 13 <001 93 %W%%%ém NI
o ML
Sh35-W Booo45 142 888  0.06 1.2 1.55 15.1 BN i 4 iEEh
Sh49-W & 45 3.06 124 <005 15  <0.01 8.8 BN ILHEETES, WHA. KEF
Sh30-W P50 368 792 <005 1.4 0.32 9.9 1998 SEMRIBE AL O
e, BT RRA
Sh32-W % 50 375 145 0.06 1.6 <0.01 161 PBEHAEIRA . Wi
Sh21-D® #0510 029 35 <005 1.8 1.25 8 IR MARATES), B
Sh22-D & 76 03 6 <0.05 2.4 0.35 7.9 JTCHETES, TEO TR
Sh25-D o1 025 10 <005 19 065 70 BRI CIRATESN. G R
Sh23-D 18 032 16 <005 20 <001 110 JH R W45 Y. B Pf iR
FIRECTES 275 7603  0.07%  1.77  0.189 1113
XX IME D 0.29 3.03 <005 203 057 848
WID 9.48 2509 140 087 032 131
GBW-07601 #5
"ol B 0.36 8.8 0.11 037 028 106
WI/B 7.64 864 064 478  0.64 105

L CR A= pg/g; (1) D—X I B RS 5 (2)Cd. (3) AsBIE IR F LA H BR0.05ng/gF10.01 ng/git
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Table 2 Average contents of heavy metals in hair

of different age groups in the appraisal district

SRR BUREED g Pb Cr Cu
12~17(5 \) 1.14 3022 162 9.7
30~39(7 \) 370 9220 1.99  11.80
40~49(6 \) 266 8332 172 1092
502 N) 3.715 1121 1.5 13

TE TR S A pg/g

BIREHREERRISTRER

FRRABIEATESRETENATRER

Table 3 Monomial cumulative standard—exceeding multiples

and integrated cumulative contamination index of heavy

% )3k % iHg Pb Cr Cuy & ¥ {H I 8%

metals in people’s hair in contaminated areas

TR X AT BE 5 R IRARE AR B
W% 3 A 56 207508 1Y Sk & T Hg ¥

$=]
J

HUIR SRR S GSE AR 115 E(P.)

ST R

Pb,Cufy B 5, R JE30~39 % 4R Be 1y He Pb Cd Cr As Cu T94EH(P)
N, T 40~49 8 4E 88 BE 1 Ak % T Hg Pbr Sh37-w 345 775 0 0.16 6.47
TV AT L I AR I T R 30~39 2 4 I Sh26-W 1.3 10.49 0.23 0.05 8.33
By SRR S . X Al e S W TR R AR I8 BE Sh41-W 586 21.67 12 0.67 16.48
M NRE L BB T 5 e R () g Sh28W 2000167 206
e A NS Tt Sh29-W 231 329 0.12 3.22
TR, P X Y BN SO T 05 39
£ INTRAR R 4 B A i B v A 3R 4 T B Sh36-W 5.86 46.85 0.8 0.37 34.52
B ATE (RN 4 ) (13 A) % & i Sh50-W 479 1138 0.29 9.13
Hg Pb Cuf Akl s Tis ek ey MW 38 1A 0200 91
B S 4R 4 0 2 1R K I B T R Shd8-w 321 2131 1.56 0.17 16.23
e I P B ARE (R K R ) (T A, T8 Shd2-w 776 89.10 2.2 1.21 64.83
5 85 5 K 3G AP 5 8 95 O X A Sh33-w 49.69 25.40 0.57 37.10
BESk % Hg Pb .Cu & 14 (i 2 5 T Sh39-W 21.90 3926 0.2 0.09 0.33 29.52
S B AR 0 A BB (4)) . T IR Sh34-W 569 28.11 0.33 0.39 21.11
T I RS %t T 4 B IC 2 1 Shd4-w 503 1.08 0.08 4.49
B B TEAC . 15 X UL Shd6-W 297 2230 0.10 16.88
B RO PR T ET SR 0T 2 MR
E@A}%H\‘%D‘ e Sh30-W 11.69 25.14 0.17 19.13
)2 ig;iqliﬁﬁm%gim F;};-—\Xﬁ 1193 4685 0.2 0.90 34.68
o . PHIEFRES 848 24.09 0.68 0.95 0.68 0.36 19.51

(DB RS E & RITR RBURG HEbRR 100% 100% 35% 10% 15% 90%

AL A E G EITR RS R, 0]

e B PO 3t PN P e S SR
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Fig. 1 Relation between the level of exposure to the contaminated

environment and heavy metal contents in people’s hair
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Fig. 2 Comparison of standard—exceeding multiples of heavy

metals in people’s hair in appraisal areas
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Pb(15.58)>Hg(3.45)>Cu(0.36) ($6)
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AN PEAFE PR Y A B U R i
T IE Y -y - N AR B TS Y
VEHI T N X AR B 7 A= e, T
Bl AE ) 0 TR 4 I 0 B R M R, A
B B S N 2 88 15 G 3R 58 1Y 1
8] | 5 4 1Y) 22 S, G2 70 R b BR AL A R H
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BRI NE RS FR RAR IR K
HAE G He 1Y 1 3 & 5 53 00 b 45 pg/
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Table 4 Contents and standard—exceeding contents

of heavy metals in the hair of adult men in the appraisal district

JG Hg Pb Cd Cr As Cu
T 1.15~14.7 37.7~273 —~0.16 1.2~52 —~1.55 9.3~18.7
HARFME 2.57 111.71  0.068  2.01 0.29 12.39
of R X 44 0.29 3.03 <005 203 057 8.48
BT SRR

" 7.87 3587 072 092  0.90 0.46
ERFR 100% 100%  50%  20%  20%  100%

LR & hpg/g

x5 INMRBEXUIRPESCRETENSERBIRER

Table 5 Contents and standard—-exceeding contents

of heavy metals in the hair of adult women in the appraisal district

I Hg Pb Cd Cr As  Cu
AL 2.36~14.7 4.6~124 KA 1.2~1.6 KA i1 8~13.3
BARVHE 4.99 58.05 1.76 12.08
PIRPUEMEEISME 1621 1815 0.54
EHbRR 100%  100% 80%
W E T = A pg/g
F6 EMRAREEULEPEEETENESERERER
Table 6 Contents and standard—exceeding contents of heavy
metals in the hair of adolescent men in the appraisal district
JC #® Hg Pb Cd Cr As Cu
O 0.59~1.99 34.8~68.7 AA7i1~0.11 1.7~2 0.013~0.7 8.9~14.2
AR ME 1.29 50.25 185 036  11.55
ARG RISME 3.45 15.58 0.23 0.36
R/ % 100%  100% 50%  100%
U R & ® hpg/g
x7 ENMRARELULEPESCRTENESERERBR
Table 7 Contents and standard-exceeding contents of heavy
metals in the hair of adolescent women in the appraisal district
JTOE® Hg Pb Cd Cr As Cu
A 0.87~1.29  8.1~26.5 - 1.3~1.6 - 6.1~9.8
HAMHE 1.04 15.87 1.47 9.63
PR bR AL 2.58 424 bR ANHbE 014
LR S 100% 100% 66%

U REE pe/g
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