Vol.30,No.4

9530 B4 4 8 iy : 2%
AT SRS S Apr. » 2009

ENVIRONMENTAL SCIENCE

MART XETBEPFESEENZTESHFELREESR
FEX

PN R, KA, Wit T, AR, E R

1. P ERABE R SR ETF R T, dbat 1001015 2. P EBMERFRAER, L5 1000490

W E: X H HG-ICP-AES F1 ICP-MS ¥ 52 T A V5 4% FH R DX M 28 - 38350 1 Clg 25 1 4k 1 4R 38 i Py D PRIE 1 2R 1
T P, FOSRA M N L PO 2 R X T R IR o Hg R ES B S =, &
WA b, 256 5 AR RBOERAR I AT S M R 154 07 1%, IR0 T ORI X gk He 55 8 43 8 1SR VR 4 A0 ROT B RFAE . 45 3R
W, Hg 75 P, HlHIh R )2 & S, N7E P, Py, HIHIP R B RE S RIER P, Py HIT HAEZ T He 754,
B Py My BB P25, JL R ISR R He & A3 640 pgeg™' s HI1H He P& 8N (76.74 £ 171.71) pgeg™", Hg 17 T ITH K
PR 100 ems 2 BT P, 6.5 pugeg ' ~(2.74 £ 1.90) pgeg™ " A1 40 cm; BRI TG F Hg 75§ TAM, 7 X T3P IBAFAESE Cds
As<PbZn 175 3%, BLEA Cd 75 G000 7 5 i X 3R T b S R T A J) 0 Hg > Cd> As> Zn ~ Phy I RITHTE R TE
1)t X I S H s SR B A DX g 1 e S (R RV | 4 A BT RS B 2 R AR M R R B IR g, T 5 R
AT IS SN YIAR G

KR K, LIS, v EaE T8

PEHES:X53 XEKFRIRED: A XEHS:0250-3301(2009)04-1159-07
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Chatian Mercury Mining Deposit, Western Hunan Province

SUN Hong-fei"*, LI Yong-hua', JI Yan-fang"?, YANG Lin-sheng'; WANG Wu-yi'
(1. Institute of Geographical Sciences and Natural Resources Research, Chinese Academy of Sciences> Beijing 100101, China; 2. Graduate
University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Ores, waste tailings and slag, together with three typical soil profiles (natural soil profiles far from mine entrance and near mine
entrance, soil profile under slag) in Chatian mercury mining deposit (CMD), western Hunan province were sampled and their concentrations of
mercury (Hg), arsenic (As), lead (Ph), cadmium (Cd), zinc (Zn) were determined by HG-ICP-AES and ICP-MS. Enrichment factor and
correlation analysis were taken to investigate the origins, distribution and migration of Hgs as well as other heavy metals in the CMD. The
results show that Hg is enriched in the bottom of the soil profile far from mine entrance but accumulated in the surface of soil profiles near mine
entrance and under slag. The soil profiles near mine entrance and under slag are both contaminated by Hg, while the latter is contaminated
more heavily. In the soil profile under slag, Hg concentration in the surface soil, Hg average concentration in the total profile, and the
leaching depth of soil Hg are 640 pg*g™", (76.74 + 171.71) pg*g™'» and more than 100 cm, respectively; while 6.5 pg*g™', (2.74 +
1.90) pg*g™"» and 40 cm, respectively, are found in the soil profile near mine entrance. Soil in the mercury mine area is also polluted by
Cd> Ass Pb, Zn besides metallogenic element Hg> among which Cd pollution is relatively heavier than others. The mobility of the studied
heavy metals in soil follows the order as Hg> Cd > As>Zn =~ Pb. The leaching depth of the heavy metals is influenced by total concentration
in the surface soil and soil physico-chemical parameters. The origins, distribution and migration of heavy metals in soil profile in the mining
area are related to primary geological environment, and strongly influenced by human mining activities.
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Fig.1 Sampling locations in the study area
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Table 1 ~ Parameters of physico-chemical characteristic of soil profiles

i H P(n=4) P,(n=6) P;(n=11)

pH 6.46 ~7.35(6.92 £ 0.40)® 6.45~8.33(7.58 £0.67)* 8.16~8.68(8.46+0.17)"
HHLRI % 0.63~3.92(2.05+1.38)® 2.13~8.19(3.36 +2.39)" 0.55~1.80(1.35+0.39)"
Wk % 46.69 ~ 60.94(39.06 + 8.94)* 35.44 ~50.17(40.74 = 5.41)* 25.22 ~47.53(35.52+7.09)*
SR/ % 47.58 ~ 61.64(55.82 + 6.90)* 47.35~59.63(55.18 + 4.45)* 49.26 ~ 67.14(58.61 + 5.44)*
R/ % 2.73~7.42(5.12 £2.08)* 2.48~4.97(4.08 £1.05)* 3.21~7.64(5.33£1.22)*
AR % 6.43~7.67(7.19 £0.54)* 6.2~6.87(6.52£0.30)" 6.89~8.69(7.87+0.52)"
Ti0,/ % 0.70 ~0.82(0.78 +0.06)" 0.51~0.68(0.58 +0.07)* 0.72~0.80€0.77 +0.03)"
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Fig.2  Concentration of mercury in the soil profiles
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Table 2 Heavy metals concentration of ore and mining waster in mercury mining area/ ‘u.g'g’l

WH FE it 5 Hg As Pb Cd Zn
e 3 9300 + 13 604 6.50+1.59 18.00 +7.81 31.19+50.28 1880.98 + 3 110.90
B 3 19.27 + 13.94 16.67 +2.27 16.67 +1.15 13.08 £20.73 866.28 + 1412.25
i 4 118.13+51.05 13.03+7.22 17.50 + 8.85 20.64 +39.52 1545.78 +2 924.42
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Table 3 Enrichment factor of heavy metals in three soil profiles

Wil R R/em HESE
Hg As Pb Cd Zn
0~20 0.8 0.6 0.9 1.3 1.1
P, 20 ~ 40 0.9 0.6 0.9 1.3 1.1
40 ~ 60 0.8 0.6 0.8 1.0 0.9
0~10 5.0 1.1 1.2 1.4 1.1
10~ 20 1.8 1.0 0.9 1.1 1.0
P, 20 ~ 30 0.7 0.9 0.9 0.8 0.9
30 ~40 1.3 0.8 0.9 0.8 0.8
40~0 0.8 0.9 0.9 0.9 0.8
0~10 23.7 1.4 1.1 2.1 1.1
10 ~20 11.2 1.3 1.1 1.6 1.0
20~ 30 4.8 1.2 1.1 1.8 1.1
30~ 40 6.8 1.4 1.1 1.9 1.0
P, 40 ~ 50 6.5 1.7 1.2 2.1 1.3
50 ~ 60 4.6 1.2 1.1 1.6 1.3
60 ~ 70 3.5 1.1 1.2 1.9 1.1
70 ~ 80 5.2 1.0 1.1 1.6 1.0
80 ~90 2.4 0.9 1.0 1.2 1.0
90 ~ 100 1.2 0.9 0.9 1.1 1.1
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