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In the study it was investigated the diffusion characteristics of heavy metal pollutions such as Cu, Pb, Hg and As
which was the main pollution sources of soils from abandoned mines. The pollution of Cu and Pb was caused by
Mine A, that of Hg was caused by Mine B, that of Pb was caused by Mine C and that of Cu, Pb, As was caused by
Mine D. Though the high concentration was detected within 100 m from abandoned mines, the low concentration
was detected over than 100 m from abandoned mines in all heavy metals investigated except As. It means that jt
was very difficult to estimate the pollution level of As caused abandoned mines. The results were discussed in the
concentrations of Cu, Pb and distances showed a good relationship with 0.71 and 0.68 as the coefficient of corre-
lation, respectively. In particular the relativity of Cu to Pb was very strong with 0.84 as the coefficient of correla-
tion. It was consistent with the chemical behavior in soils in the case of Cu and Pb. Therefore it will be a promising
approach to remove Cu and Pb with estimated values in the study.
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Table 1. Sampling sites and distance from abandoned mines.

Sampling Sites

Address : Distance (m)

Mines

A Seokdong  Kwangyang, Jeonnam 10,400, 900, 1500
B Myongbong Boseong, Jeonnam 100, 150, 800, 1300
C Adok SunCheon, Jeonnam 10, 800, 1400

D

Unjeok YoungAmkun, Jeonanm 20, 450, 950, 1800
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Table 2. Chemical properties of heavy metals contaminated soil on mine A-D.

Concentration (mg/kg)

Mines Distance {m} pH

Cu Pb Ni Cd Hg As CN

10 5.1 67.15 99.65 4610 0.344 13.81 0.244 N.D.

A 400 6.7 8.813 5.010 15.65 0.071 7.720 N.D. N.D.
900 6.5 0.882 4.108 10.28 0.027 N.D. 0.592 N.D.

1500 5.8 11.74 5.689 11.00 0.137 N.D. 2741 N.D.

100 6.3 0.958 2.420 11.22 N.D. 15.82 N.D. N.D.

B 150 6.2 0.559 5.445 21.55 0.063 0.183 4.418 N.D.
800 6.6 0.445 2.849 26.11 0.057 0.092 1.969 N.D.

1300 5.8 1.029 4.211 1248 0.028 0.067 0.888 N.D.

10 59 13.63 365.8 11.72 ND. 2.590 ND. N.D.

C 800 53 0.737 3963 7.488 0.057 N.D. 0.763 N.D.
1400 5.6 0.836 4378 5.835 0.017 0.024 0.408 N.D.

20 4.7 80.72 4232 0.010 N.D. 5297 1223 N.D.

D 450 5.6 2.100 16.76 4.691 0.086 0.044 396.6 0.220
950 6.0 2.405 13.34 2.877 0.085 0.031 2282 N.D.

1800 6.1 4279 5.876 4.571 0.198 0.879 43.62 N.D.

N.D.: not detected
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Fig. 1. Pollution level of heavy metals on mine A, B, C and D.
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Fig. 2. (a) Diffusion characteristics of Cu depend on distances, (b) Diffusion characteristics of Pb depend on distances,
(c) Diffusion characteristics of Hg depend on distances. (d) Diffusion characteristics of As depend on distances.
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Tai)[e 3. Equation of Cu, Pb and Hg between pollution level and distance on mine A-D.

using Individual Data

using Total Data

Heavy Metals Mines -
Equation r Equation r

A =-12.79 Ln(x)+93.79 0.95

cu B y=0.003 Ln(x)+0.729 0.01 y=-9.69 Ln(x)+68.4 071
C y=-2.724 Ln(x)+9.80 0.99
D y=-18.57 Ln(x)+131.3 0.95
A y=-20.27 Ln(x)+142.1 0.97

Pb B y=0.019 Ln(x)+3.618 0.02 y=347 Ln(x)+237 0.68
C y=-76.74 Ln(x)}+539.9 0.99
D y=-7.916 Ln(x)+65.99 1.00
A =-2.763 Ln(x)+20.86 0.94

He B y=-4.255 Ln(x)+29.01 0.68 y=—4.508 Ln(x)+32.00 0.59
C y=0.547 Ln(x)+3.829 0.99
D y=-12.61 Ln(x)}+87.42 0.96

Where, x : distance (m)
y : concentration (mg/kg)
r: coefficient of correlation
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Fig. 3. Correlation among Cu, Pb and Hg.
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