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Accumulation of Mercury in Soil-maize System of Non-ferrous Metals Smelting

Area and Its Related Risk Assessment

JI Xiao-feng''*, ZHENG Na'", WANG Yang', LIU Qiang', ZHANG Jing-jing'*?

(1. Key Laboratory of Wetland Ecology and Environment, Northeast Institute of Geography and Agroecology, Chinese Academy of
Sciences, Changchun 130102, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Soil heavy metal pollution, especially the mercury pollution, has been widespread concern in non-ferrous metallurgical area.
This study focused on the content, distribution and pollution status of Hg in maize soil of Huludao city. Meanwhile, Hg contents in the
various organs of maize were analyzed. Hg concentration in soil ranged from 0. 25 to 3. 49 mg-kg ™' with the average content of 1. 78
mg-kg ™', which was 48 times as high as the background value of Liaoning soil. Around 2-3km range of zinc plant, the pattern of
spatial distribution showed that the content of Hg was gradually increased with the increase of the distance to Huludao zinc plant. The
result of geoaccumulation index reflected that Hg pollution is up to moderate pollution level on the whole. 54.6% of the total sample
were belonged to the serious pollution level. The potential ecological risk index of Hakanson was applied to assess the ecological risk of
Hg. The target hazard quotient method (THQ) was used to assess the health risk for human, the results revealed that there was no
significant health risk by consumption corn. Mercury is very difficult to transport in soil-maize system, and there is no obvious health
risks to adults. But the risk coefficient of children, which is up to 0. 056, is much higher than adults.

Key words : mercury; nonferrous area; soil-maize system; ecological risk assessment; health risk assessment

RTEMEE h A BGR A PR, E—HuEA
AR MERHE ), 25 5R 0] B 2k B S K P o 2
XPEYR A B | BOR | BRI i Tk
U R -R/S VNG N I U SUREE L7/ I w1 N
o FE R AR AL 2B S A T A 2 AV A E LA 51 A
JERE Y WA E BT (UNEP) IEAE 4141
HUAUE — T BAT Ak A 29 o ) 1ok A R AT IR
B, LA RN AR R R PR 5 1 XU ) Bt T
BTV A , A E TR B A% TS e i AN [
WAL, NS RS R, TR
A L EH G m i g Hl /i, B NS fix A
FH 4 i ¥ e HEA T S AR DGR SE Y R AR R+
B KA B IOOR S EE, AR5 B

AN, HAEAEY RGP B 5, XA A i b
HE

B T A T AL T U AR I X, A A
JE G R R B AR A =R R Y 4 e A ]
RAEXS i DX A R R TS . ABIF ST 2 2T X
REMLAS KA oK 5 G , RIBIE B K 3 oR i A= 25
DR, LAY A 4 iR ok 8% | O i 2 AP B A B

YR EE: 2015-04-14; 11T HHA: 2015-06-01

EEWB . FEARPBFIESTH (41171392) 5 HEFRHE B 5
F T H (KZZD-EW-TZ-16-04-02) ; 75 A4 BHE & 14
I H (20120402)

EERIT: 2/NA(1990 ~ ), 2, W-EBs e, FEMR o E
& @ AE B0 B R AT A% 7 b B f B XU B, E-mail:
Jixiaofeng0623 @ gmail. com

* HIHEBER A, E-mail; zhengnalzz@ iga. ac. cn



3846 I 36 %
PRALFERIEE. HIRHEAS 0002 N, G 284Fk 070 R S8 it

1 #HREFEZE

1.1 WS XA

ARMFFE X M AL 1T T 48 VY R HB (40° 567 N, 120°
38’ E), MGl RS, B2 KA LM, %
XE BRI, &ZFBATARIENAL. s ¥ [ Pyt
] 75 R R T AR, 2 DA b . ARl B Rk .
T DX R TR T AR %k 2 U, DU R4 B, iR
YEYEE s . K LB, # 5E Rl )
T, DOSAASE, Aksl, A as)Eib
o E. WM RERG ) ——8 ™ R 2R
FERAVE A A, O F#i e SR, A G4
JRIGHEBAL T A= T — 1k, 25 M A
E 4. A A 8 5 5 T e s X b s
PEBSHI AT A 202 ~4 km, BEX NI KBIBET
ZA, BAE TR KR 5. R AT H

L B FLE SR A RO AE 21, 2010 ~ 2012
MESEE A 23 NSETFIEAE, RS b Bl T g 3 )
S IE A
1.2 BEACREE

P 8 R B R AR RS S SR B W S TR
AT ER AL (1), R A bR R A AL, F
FH GPS 5B, [R]B X SR A A5 8] 300 B b i A 4t i
. R 22 NRFER, BACRHEACRES S
A EHERES I 3 ~ 5 BRSEEE FORFERAE &L T34,
FER P S AL VE 0 ~ 45° K P mt 0 ~ 45°78 Fl N 45
BE 1AM TR AR (). F R S
em SFHCORAE ) HIHE 1SR ZE 30 em, H1 2 RE 25
em. TR BB+ HERE IR & 8 5 5 A% BH4E
FERRAE i TSR AR X R W Uk T, RBRFm e 1,
FEMR . 25 nf | AR 6 R E T E, A aEEA
HEAEN.

1.5 3.0km

e - 0

— Hhili b
i

BB
= (-] km
40y == 1D km
N == 23 km

> Z

0500 1000 m
—_1

+ FbEal — il
® BT wm

E1 HRRUERRERTEHIATE

Fig. 1 Studied area and sampling location map
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Table 1  Physical and chemical properties of soil and descriptive statistics of Hg content in maize soil of Huludao City

it H RRME /M F-H{H brifE22 2 TP smEY ERE%
pH 7.86 5.74 7.00 0.59 -0.78 — 8.35
AL/ mg-kg ™! 52.20 18. 80 31.3 9.36 0.87 — 30. 15
Hg/mg kg ™! 3.49 0.25 1.78 1.30 -0.085 0. 037 74.99

1) R BRI S 2, 1990
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2 #R5itie

2.1 BFE X E K b+ 3 He & MRS

XFH T R KM 22 A H SRR S R 4R
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Table 2 Hg content of the soil in other areas

WHIE XK e FH/mg-kg ! Sk
FH T oK A 1 1 1.78 LN
Wi T BaEX AR 1.435 [17]
Kigti X A% 38 0. 09 [18]
Tothi [EEt: 0.38 [19]
ity A% H £ 0. 128 [20]
Gebeng, Mexico Tolk i 4 1. 16 [21]
West Bengal, India PRI H ) A 3 0.2 [22]
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Fig. 2 Distribution of Hg in soil
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Fig. 3 Distribution of Hg in soil profile
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Fig. 4 Distribution of Hg in different organs of maize plant
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