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Table 2 Comparison of soil Hg concentrations in different polluted areas
TG X W5 IX. Kt it /(mg/kg) i Fl/(mg/kg) AR5 R EUY% HRUH ik
ST R 150° 5.0~610 - 0.11 [24]
SMIPIIRGR” 20.4422.7 1.13~77.1 - 0.11 [25]
R X TR RS F SR 131+146° - 1.11 0.09 [26]
PR B R 179+265° 6.9~1 550 - - [27]
VUYL B /R B 2SR A 1 710£43° 5~1810 - - [28]
HPRFAAETT X 250+873" 0.19~5 120 3.5 0.06 [13]
JURIHETL X 0.61° 0.03~2.40 - 0.16 [29]
i r EAML Tl e 0.29+0.17* 0.082~0.784 0.6 0.12 [30]
Tl e IX.
HRKAEX TRE 45£16° 18.8~79.5 0.37 0.06 [31]
T Tl pE 0.29+0.3" 0.01~0.91 0.9 0.11 [32]
BRI RFETALIX 1229 3.7-29 - - [33]
PG RA SR T ) 0.6240.51¢ 0.07~1.02 - 0.02 [34]
B X T T 0.78° 0.09~1.97 0.57 0.03 [35]
SRR X
EES ULV 0.70+0.49¢ 0.22~2.49 0.71 0.11 [36]
SN EREE I Ie 0.65+0.17° 0.30~0.89 - 0.11 [37]
WIFE kR T R 2.6+1.7° 1.2~6.1 0.6 0.09 [38]
BNPFREA B 0.56£0.12° 0.23~1.13 - 0.1 [39]
A
ﬁﬁ?j o TR BRI 3.78+1.35° 0.007~13.0 1.3 0.1 [40]
YN Y (i ey 28+4° 0.5~99 - 0.3 [41]
(LB ERGE 37.0£36.2° 0.6~107.3 1 0.04 [42]

Hra-TolkE X, b-FEH, -] /17X,



Mok 5 F OB

2025 4F

.

X EE B A P B 4 [ A SRS Y DX 1 e A
W EFR2 PR WA X A 0K B f e T A L X ]
W SHNPEAR) SRA RM PR AR X 2 K
JRUELZS TSR A2 (AR TF AR X, 60 . i Sce
P AP LG i A2 G B R R a8 A T
AE 5 2 BRORE T Y HL BT ARG . X LU A SR X Tl bl
X A SRR R & i, TR N AR Tl 5 L X ]
L L I 3 B £ S o e SR |4 2= [ =R i)
MR- T A P b, BEE R U 0 Tlk 55 X T e
TR S ARk v A R B e JE AT T R MR P e T o
EEP
2.2 TEERISRAESKEIEN

Hby SR AR HIGH o U > AT A e R M BT S
ERVEAR 15 e BB X R T A T N5 e A
B ICRBRE R P FEATFSY X ST ST AR bl A b Jo 75 55
IS o

W58 XA [ A - 498 o 4 Ja ok i) b SRARFE BOTAN
ZEAE 1o, b R ECT H{E B R B IMRICH T
AP IE (9.24) 5 H(3.60) FIAEH (3.10) . Tk Fel 38Ry

b SRFRFEBUE TR TS YL AR, b - HERAS I A 4
BRI 553 1 88.1%F191.5%., 545 P Al L 7Y
M BT L DX AT EL G0 S8 RS 25K 5 i 14 A T - 4875 e
T A G5 e 2 5 Yok T B SE I AR 8. 7% B A5,
B TCTS P AF I X R W5 1 1 O B (k2 BN [F]
FREERORTG Y o Hi B AR B /N AT LA 7 AR 2 XU
14 i I, 50 v 1), SRR B Rk 4 s Y
H RN B3, PTRERT A 25 R G AR A A K
AU

Tl bl JE i 4 R T e R R i X S AR S
SRR R IR T RN W A SR A OG o BT | 3 97 £
B SR HE 2 5 S ST (X SR A b . A5 BT
SRAE N R M e B Tk X, 20 IL R & R
SRR TG YRR R L A OR B iR ]
REVR D7 5 R st B 5 g . [a)Ae, S R FH I
20 X S YRl KR, 1 — 20 e TR ORI

RIKF-
2.3 TIERZREXEIEM
2.3.1  {aERIUBS K

TP TR (R, AAF I ARE AN R 9%

SiEss [ 0~1%

| EZIREEON

d)]

E+s | (B) 135 I EZIRE YN

BB TN
& 3 RN e 315298
oz 1E+3 2% 1E+3
= B}
2 1E+ F S1EH b
Y S
i 1E1 | I g
s B3 R
o m
1E-5 [ 1E-5 [
@ 1B @ E-5
8 e | B g b
% &
1E-9 [ 1E-9
1 1 1 1 1 1
Tolkfd i fEH Tolkld it faH
Siess [(0) 3~6% g;;g Sipss [ (@ 6~18% FEN
&0 WA S S9N
£ 1E+3 [ ~ 1E+3
) S
SLIE+H EALEES
~ =
I8 g | 08 1E-1 |
B B
% 1E-3 w4 1E-3 -
m m
R 1E-5 | @ Bsr
H g7 b & e -
& %k
1E-9 [ 1E-9 [
. . . . . .
Tolkfd i fEH Tolkld b fE&H
= —60% OzneN= 80% Jznm
T 1ees [ (&) 18603 = ie 1E+5 [-(F) 60~80% ] s
= WA Bp [ et
= 1E+3 [ £ 1E+3 -
S =
= IEH S 1EHL -
5 S~
q]ﬂ 1E-1 | 08 1E-1 |
B e | B 1E3 |
= :
XE IES b O est
& 1E- o 1E-
pol &
% TR H 17
%k
1E-9 1E-9 [
. . . . . .
Tolk g i fEH Tk i faH

2 B TS RIS B3I B IR A 4RI BEATE AR 2 8 1 3T

Fig.2 Evaluation of the average daily mercury exposure of three types of soils for different ages based on Monte Carlo simulations
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Concentrations and Health Risk Assessment of Mercury in Surface Soil in a
Typical Karst Mercury-polluted Area in Guizhou Province

LIU Hongjiang"?, NING Shuguang’, XU Zhidong?, LIANG Longchao', CHEN Zhuo', QIU Guangle**
(1. School of Chemistry and Materials Science, Guizhou Normal University, Guiyang 550001, China;

2. State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences,
Guiyang 550081, China; 3.The Fifth Exploration Team of Shandong Bureau of Coal Geology, Jinan 250102, China)

Abstract: To investigate the mercury (Hg) pollution levels in different types of farmland soils and the risk of soil Hg exposure to residents
in a typical Hg-polluted area in Guizhou Province, surface soil samples of different types were collected. The ecological risk assessment
was conducted using the Geo-accumulation Index method. Combined with Monte Carlo simulation and a health risk assessment model, this
study systematically evaluated the health risks caused by Hg-contaminated soils to different age populations including 0-1 years, 1-3 years,
3-6 years, 6-18years, 18-60 years and >60 years. The results showed that the average Hg concentration (mean =+ standard deviation) around
industrial park soil, dry land soil, and paddy soil were (136 + 122), (13.8 £ 39.4), and (17.3 + 43.9) mg/kg, respectively, all exceeding the
soil background value of Guizhou Province (0.11 mg/kg). The geo-accumulation index risks of soil pollution around the industrial park, dry
land, and paddy field were 9.24, 3.60 and 3.10, respectively. The health risk assessment of soil exposure indicated that oral ingestion was
the main route of exposure to soil mercury, accounting for 58.4%, and the daily exposure to mercury for children aged 0-6 years was higher
than that for adults aged 18-60 years. Given the health risk levels caused by mercury-contaminated soil, local residents, especially sensitive
populations such as children and pregnant women, should consider controlling or reducing outdoor activities in mercury-polluted areas to
minimize potential health risks from soil mercury pollution.

Keywords: mercury mining area; soil mercury pollution; health risk assessment



