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ABSTRACT

This study is conducted to evaluate the leaching of contaminants from mine tailing by natural water and finally to estimate
the leaching and transportation of heavy metal contaminants by rainfall. In order to identify contaminated heavy metal of
soil, 17 soil, 2 tailing and 2 waste dump and 2 control samples were taken at mine area and analyzed total metal contents.
The leaching experiments were conducted using distilled water. Cu, Pb, Zn was extracted from the reddish mine tailing in
a short period time, especially the extraction rate of Cu (45.0%) was highest. The contaminants were leached from the
yellowish mine tailing within an hour and the leaching rate of Cd (42.0%) and Zn (17.2%) were relatively high. The
reddish soil from the waste dump showed leaching of Cu (5.1%), Pb (4.0%) and Zn (3.3%), however the leaching rate was
low except Mi (14.2%). From the yellowish soil sampled from the dumping site, the leaching of Cu (8.2%) and Ni (9.7%)
was high while the leaching of Zn (0.2%) were relatively low.
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Fig. 1. Location map and sampling site in Yonghwa Mine area.
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Table 1. Heavy metals content of the tailings and mine waste dump soils (unit : mg/kg)

ID pH Cu Cd Ni Zn As Hg

RT 2.63 65.65 3.27 499.90 75.49 6988.80 1.30 2.71
YT 1.85 348.60 4.53 214.45 63.39 1254.40 17.10 5.80
RS 3.47 289.95 2.71 1096.50 59.36 3292.80 10.40 2.35
YS 3.18 33.71 3.81 1806.50 70.56 2598.40 68.70 2.29

RT: red tailing, YT: yellow tailing, RS: red waste soil, YS: yellow waste soil

Table 2. Heavy metals content of the solution after reaction of water-tailings and mine waste soils (unit : mg/kg)

Reaction Time ID Cu Cd Pb Ni Zn As Hg
RT 9.42 0.05 6.26 0.52 3330 0.014 0.008
, YT 518.10 0.53 7.05 0.62 216.00 0.004 0.017
10-min. RS 4.44 0.03 22.40 2.10 84.50 0.003 0.008
YSs 159 0.01 28.69 2.70 327 0.028 0.014
RT 2486 0.04 14.57 0.55 36.20 0.007 0.012
_ YT 537.90 1.01 14.98 0.20 195.00 0.162 0.056
60 min. RS 1532 0.02 43.59 3.75 87.60 0.005 0.009
Ys 2.80 0.01 73.85 3.95 7.20 0.027 0.006
RT 25.92 0.04 18.74 1.18 43.18 0.006 0.004
, YT 589.32 1.04 14.02 339 202.18 0.115 0.001
360 min. RS 14.99 0.05 41.19 5.8 107.35 0.005 0.011
Ys 1.68 0.01 70.10 429 7.11 0.011 0.008
RT 26.49 0.07 20.97 2.60 46.80 0.003 0.001
, YT 614.85 1.07 14.56 5.05 20130 0.103 0.005
720 min. RS 13.195 0.09 35.47 8.45 11025 0.003 0.003
Ys 027 ND 71.10 450 7.00 0.019 0.010
RT 29.46 0.28 29.60 6.05 56.40 0.029 0.003
, YT 605.10 1.94 18.72 5.80 216.00 0.115 0.004
1440 min.
RS 12.63 025 3827 6.60 88.50 0.067 0.004
YS 043 0.05 70.99 6.85 742 0.098 0.004

RT: red tailing, YT: yellow tailing, RS: red waste soil, YS: yellow waste soil
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Table 3. The heavy metals content of the soils in the Yonghwa mine area (unit : mg/kg)

ID pH Cu Cd Pb Ni Zn As Hg
YS-01 5.69 19.50 1.59 111.25 42.69 726.88 0.795 0.893
YS-02 6.71 6.62 0.48 127.80 30.15 595.75 0.200 0.912
YS-03 5.97 17.28 1.36 114.30 35.18 602.57 0.442 0.972
YS-04 6.20 15.61 1.58 202.50 51.40 1193.46 0.272 1.111
YS-05 5.88 2.19 0.22 12.70 15.01 267.89 0.170 0.416
YS-06 6.38 93.65 9.47 1114.00 78.18 4466.22 5.400 1.541
YS-07 5.40 1.80 0.11 13.15 11.39 174.56 0.134 0.159
YS-08 6.52 2.65 0.10 5.99 15.31 159.72 0.036 0.318
YS-09 5.87 1.71 0.10 8.86 9.85 184.57 0.116 0.445
YS-10 5.56 20.03 0.51 70.80 37.84 463.05 0.396 0.769
YS-11 4.70 9.91 0.74 91.80 48.14 796.83 0.282 0.889
YS-12 5.81 2.19 0.22 12.70 16.22 267.89 0.170 0.541
YS-13 6.39 3.81 0.23 12.24 39.15 521.97 0.114 0.899
YS-14 3.02 58.90 0.73 445.40 71.32 2031.77 16.440 1.448
YS-15 6.41 3.06 0.13 1.83 40.19 396.17 0.150 1.002
YS-16 6.74 2.05 0.07 2.50 43.13 442.66 0.011 1.201
YS-17 6.61 1.89 0.01 0.50 20.40 124.45 0.131 0.871

Ave 5.87 15.46 1.04 138.13 25.48 789.20 1.486 0.846
Min 3.02 1.71 0.01 0.50 9.85 124.45 0.011 0.159
Max 6.74 9.65 9.47 1114.00 39.69 4466.22 16.440 1.541
Control 6.42 1.23 0.10 7.14 6.93 48.14 0.089 0.078
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Fig. 2. Variations of heavy metal concentration with reaction time after reaction of water-tailing.
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