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Table 1  Detection limits, accuracy and recoveries of the method
K R RBEYE R KRR AR ZE bR ER
TiH (ng/g) (ng/s) (%) (%)

Cr 0.1~200 0.02 +25 85 ~110
Ni 0.05 ~200 0.3 +30 80 ~110
Cu 0.05 ~ 1000 0.3 +20 85 ~ 105
Cd 0.005 ~200 0.02 +35 75 ~110
Pb 0.1~200 0.1 +30 80 ~110
As 0.05 ~100 0.02 +20 85 ~ 105
Hg 0.001 ~2 0.001 +35 75 ~ 110
Zn 0.1~200 0.5 +25 85 ~110
Co 0.05 ~200 0.3 +10 85 ~110
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Table 2 Heavy metal concentrations in the research areas and

their standard limits

THE(png/e)
Cr Ni Cu CI Pb As Hg Zn Co
TRW-1-CJ 74.2 39.1 37.6 0.81 31.3 12.5 5.61 117 15.0
TRW -2 -CJ 48.0 15.5 18.9 0.41 20.7 6.11 6.21 70.2 9.69
TRW -3 -CJ 56.8 22.3 23.8 0.48 19.2 8.28 9.78 79.9 11.1
TRW -7 -CJ 62.2 27.1 31.3 0.45 28.7 12.0 4.62 85.9 11.9
TRW -8 -CJ 38.0 14.8 17.1 0.23 17.4 8.49 0.45 76.4 10.1
TRW -8B -CJ 50.1 21.4 26.7 0.76 20.7 7.19 0.10 85.4 9.08
TRW -9 -CJ 49.5 19.2 22.9 0.28 19.4 9.34 16.0 71.5 10.0
TRW -10-CJ 57.1 19.3 21.8 0.28 16.0 11.2 3.15 65.7 9.17
TRW -11 -CJ 85.2 37.1 33.1 0.79 26.5 17.1 2.20 104 13.6
TRW -12 -CJ 89.0 37.2 32.5 0.85 37.4 12.0 9.82 113 15.3
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Fig.2  Spatial distribution of total Hg and Cd concentrations in

sediments and suspended mater downstream of the rivers
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Fig.3 Spatial distribution of concentrations of Co,Ni, Cu,Pb,
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Table 3 Heavy metal concentrations in suspended materials
from the rivers in the research areas
AR, &Jm 5 (/L)

i o Ni Cu Gl Pb As Hg Zn Co

TRW -1 -XF 6.04
TRW -2 -XF 0.71
TRW -3 -XF 2.29
TRW -4 - XF 0.35
TRW -5 -XF 0.36
TRW -6 - XF 0.98
TRW -7 -XF 0.71
TRW -8 - XF 0.27
TRW -8B -XF 1. 11
TRW -9 -XF 0.47
TRW -10 - XF 1.02
TRW -11 - XF 1.69
TRW -12 - XF 0.31
THE 1.25
brififizs 155
e 0.71
R 6.04
/M 0.27

3.05 4.60
1.20 6.49
1.60 3.95
0.73 2.84
0.29 1.04
0.60 4.85
0.45 2.07
0.17 0.78
0.71 1.98
0.38 2.36
0.62 2.93
0.45 2.51
0.27 3.13
0.81 3.04
0.78 1.59
0.60 2.84
3.05 6.49
0.17 0.78

0.036
0.021
0.015
0.003
0.003
0.003
0.003
0.003
0.030
0.005
0.003
0. 005
0.002
0.010
0.012
0.003
0.036
0.002

2.31
0.71
0.95
0.10
0.35
0.22
0.35
0.11
0.65
0.33
0.16
0.27
0.12
0.51
0.60
0.33
2.31
0.10

0.491 0.105 14.76 0.982
0.060 0.012 19.3 0.096
0.236 0.060 7.5 0.400
0.080 0.004 2.7 0.029
0.042 0.005 5.2 0.035
0.025 0.009 2.9 0.053
0.047 0.012 2.1 0.087
0.005 0.002 1.3 0.025
0.089 0.005 3.7 0.218
0.029 0.006 2.8 0.062
0.013 0.003 1.7 0.049
0.051 0.003 2.7 0.095
0.027 0.001 1.7 0.045
0.092 0.017 5.3 0.167
0.133 0.031 5.6 0.266
0.047 0.005 2.8 0.062
0.491 0.105 19.3 0.982
0.005 0.001 1.3 0.025
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Table 4  Classification of potential ecological risk of heavy metal

pollution in the sediments in the study area
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The Spatial Distribution Characteristics of Heavy Metals in River
Sediments and Suspended Matter in Small Tributaries of the Abandoned
Wanshan Mercury Mines, Guizhou Province

CAI Jing —yi'*, TAN Ke —yan'* , LU Guo — hui' , YIN Xiao —cai’ , ZHENG Yu’,
SHAO Peng —wei’ , WANG Jing®, YANG Yong — liang'
(1. Key Laboratory of Eco — Geochemistry, Ministry of Natural Resources, National Research Center for
Geoanalysis, Beijing 100037, China;
2. China University of Geosciences( Beijing) , Beijing 100083, China;
3. College of Environmental Sciences and Engineering, Qingdao University, Qingdao 266071, China)

HIGHLIGHTS

(1) Investigation of the pollution status of typical heavy metals in river sediments and suspended solids of
abandoned mercury mines.

(2) Comparison and discussion of the spatial distribution characteristics of heavy metals in sediments and
suspended matter.

(3) Assessment of the potential ecological risks of heavy metals in the sediments.

High Hg ecological Low and medium Hg High Hg ecological
risk ecological risk risk
Upper reach Mid-reach Lower reach

Rapid flow Swift flow Gentle flow
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ABSTRACT

BACKGROUND: Although abandoned mines are no longer exploited, waste mines, old smelting sites and buried
tailings can still pollute downstream areas through rainwater leaching and surface runoff. The study on the
distribution and relationship of heavy metals in sediments and suspended particulate matter (SPM) along rivers in
abandoned mines has important significance.

OBJECTIVES : To preliminarily investigate heavy metals in river sediments and SPM in Wanshan Mercury Mines,
and provide basic information for monitoring and remediation of contaminated cultivated land.

METHODS: The contents of Cr, Ni, Cu, Cd, Pb, As, Hg, Zn and Co in sediments and SPM samples were
determined by Inductively Coupled Plasma — Mass Spectrometry (ICP — MS) and Atomic Fluorescence Spectrometry
(AFS) with wet digestion pretreatment. The pollution status and spatial distribution characteristics were identified
in order to obtain information of pollutant migration and diffusion downstream.

RESULTS; The total mercury content ( Hg) in sediments ranged from 0. 10 to 16.0pg/g (dry weight) , averaging
5.79ug/g, which was ten times higher than the Hg limit of the Class Il soil environmental quality standard of
China. The average contents of Ni, Cu and Co were not higher than the standard. The variation coefficients of Hg
and Cd were large, indicating the heterogeneously spatial distribution of Hg and Cd. Mercury in sediments reached
a high potential ecological risk level.

CONCLUSIONS: The Hg in sediments and SPM in the study area are related to the hydrodynamic conditions, and
the maximum values occurred at the sites with broad river channel and low flow rate. As the mining and smelting of
Wanshan Mercury Mine has been stopped for a long time, the weathering and leaching of the abandoned mining

area under natural conditions will cause Hg and Cd pollution in the lower reaches of the river.

KEY WORDS: small tributary; sediment; suspended matter; heavy metals; Wanshan Mercury Mines
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