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Heavy Metal Distribution Patterns and Its Effect on Paddy
Soils and Stream around Gubong Mine

Lee Do-kyoung, Chung Doug-young, Lee Kyu-seung,

Dept. of Soil Chemistry, Chungnam National University
* Research & Development Center, KOLON ENG&CONST., Co., Ltd

ABSTRACT

This investigation was conducted to provide information for characteristics of environmental
pollution by the heavy metals from the abandoned gold mine in order to characterize the distribution
patterns and environmental damages of the contaminants to the surrounding environment. Through
analysis of CN, Cd, Cu, Pb, Zn, As, Cr, and Hg in a2 mine tailings, paddy soils, and stream sediments,
the physico-chemical properties of the mine tailings and paddy soils were measured.

The pH's were 5.4, 8.4 for the paddy soil and mine tailing, respectively. The maximum contents of
CN, Pb, Cd, and As the in mine tailing were 99.98, 1,752.72, 31.88, and 298.50 mg/kg, respectively.
The amounts of these ions were higher than the standard level of industrial area in Korea. The average
content of CN and heavy metals in the paddy soils were higher than the background level of heavy
metals in the unpolluted paddy soils around the mine. Especially, the contents of heavy metals in the
paddy soils along the adjacent stream were higher compared to the paddy soil that was not influenced
by the mine tailings. The contents of CN and heavy metals in the stream sediment close to the mine
area were similar to those of the mine tailings, but decreased along the distance of the stream farther
away from the tailings that was the source of these pollutants.

Key word : Heavy metal, CN, Mine tailings, Contaminated soil, paddy soil
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Fig 1. Map indicating sampling sites of mine spoils, paddy soils, and stream sediments.
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Table 1. Physical and chemical properties of the mine tailings and the paddy soils in the abandoned Gubong mine

area.
Sample o OM*** CEC K**»* Soil Texture(%)

No. %) (cmolckg)  (om/sec x 104)  Clay Silt Sand
ALT* 574 221 7.96 1.7 124 309 56.7
A1U* 701 233 6.59 %)) 144 247 60.9
C32T 559 193 7.73 1.34 143 2.5 59.3
C32U 558 141 479 572 102 183 71.5
D32T 5.42 2.86 8.24 1.2 8.7 34.9 564
D3-2U 5.58 119 93 323 16.7 39.7 437
M-2-3 7.80 1.01 2.86 115 9.9 349 56.4
M-4-2 835 0.52 212 0.29 132 2.1 453
M-4-5 795 034 207 0.35 118 39.4 48.8

*T: indicated that the samples collected from the 0 to 10cm on the surface.

**U: indicated that the samples collected from the 20 to 30cm on the subsurface.
**¥*OM: organic matter

***+K: Saturated Hydraulic conductivity

Table 2. Cyanide and heavy metal contents in top 10cm of the mine tailings.

Sample CN Cu Pb Cd Zn Cr As Hg
No. mg/kg soil

M-N-1 0.57 1.52 26.26 0.14 4.09 Nd 732 Nd
M-N-2 131 0.13 12.97 Nd 542 Nd 217 Nd
M-1-1 0.40 313 967.91 11.39 276.78 Nd 23.83 Nd
M-2-1 1.03 Nd 601.30 0.84 1103.82 Nd 67.72 Nd
M-2-2 0.07 40.02 1752.70 31.88 163.43 Nd 145.83 Nd
M-2-3 0.94 0.00 536.92 262 120.92 Nd Nd Nd
M-24 1.26 6.83 578.99 423 121.50 Nd 96.70 Nd
M-2-5 0.50 Nd 279.74 1.56 100.24 Nd 74.07 Nd
M-3-1 99.98 44.96 590.17 15.90 458.59 Nd 187.26 Nd
M-3-2 9.54 17.25 989.91 10.71 15401 Nd 126.92 Nd
M-3-3 76.02 1.94 247.04 0.76 1294 Nd 281.27 Nd
M-3-4 6.52 737 50.77 244 5121 Nd 298.50 Nd
M-3-5 0.37 19.70 1686.55 6.67 85.78 Nd 131.28 Nd
M-4-2 15.69 1512 165.70 347 111.85 Nd 14.95 Nd
M-4-5 11.43 21.80 902.59 11.41 155.72 Nd 144.10 Nd
M-D-1 2.63 724 179.61 5.35 11343 Nd 199.18 Nd
M-D-2 0.72 17.44 724.04 9.18 179.01 Nd 69.79 Nd
M-D-3 1.87 24.93 843.40 16.78 471.00 Nd 194.14 Nd

M-D-4 212 28.56 937.61 23.54 585.87 Nd 224N Nd
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Fig 2. Delineating the contents of the heavy metals in a-
bandoned Gubong mine, (a): As, (b): Pb, (c) : Cd.
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Table 3. Cyanide and heavy metal contents in the surface and subsurface of the adjacent paddy paddy soils.

Sample CN Cu Pb Cd Zn As
No. mg/kg soil

A-1T 0.22 6.59 9.01 Nd 6.54 0.41

A-1-U 0.11 0.95 13.42 Nd 101.62 0.09
C-3-1-T 0.49 441 27.50 0.25 114.86 2.66
C-31-U 0.48 6.20 49.87 1.34 108.71 292
C-3-2T 0.13 6.71 22.11 0.08 6.99 1.26
C-3-2-U 0.62 15.78 152.83 220 56.57 0.95
C-33-T 0.17 10.58 61.75 0.58 10.32 021
C-33-U 0.28 3.56 1.53 Nd 4.80 0.05
C-34-T 0.39 8.35 18.99 0.30 9.84 0.24
C-34-U 0.59 9.34 23.54 0.45 1452 0.07
C-3-5-T 1.00 10.49 16.04 0.55 111.58 1.24
C-3-5-U 0.24 6.98 2011 Nd 7.01 0.06
C-3-6-T 0.55 14.31 27191 0.30 126.68 0.57
C-3-6-U 023 473 791 Nd 473 0.08
C-5-1-T 2.61 17.84 42.59 1.67 123.12 215
C-5-1-U 225 12.50 162.34 0.98 11343 0.87
C-5-2-T 0.56 11.82 59.54 1.59 15.41 2.04
C-5-2-U 1.45 13.51 201.31 2.86 2321 1.57
C-5-3-T 0.25 5.62 8.62 Nd 8.64 0.08
C-5-3-U 0.36 521 7.69 0.04 1024 0.09
C-54-T 0.16 812 28.61 0.45 132.45 0.36
C-54-U 0.23 5.69 12.34 0.21 98.56 1.36
C-5-5-T 028 6.64 56.23 0.31 75.82 2.05
C-5-5-U 0.34 723 46.89 0.15 834 214
C-5-6-T 0.12 8.26 26.35 0.05 2.69 0.85
C-5-6-U 027 534 32.56 0.23 12.34 0.56
D-1-1-T 0.08 1232 48.65 1.03 53.26 2.08
D-1-1-U 0.11 10.56 24.87 0.56 12825 213
D-1-2-T 0.12 8.96 32.16 0.53 145.32 0.86
D-1-2-U 0.09 9.56 12.89 0.32 56.23 123
D-1-3-T 0.28 7.81 36.21 0.24 8.63 1.68
D-1-3-U 0.04 5.63 25.64 0.05 24.59 1.85
D-3-1-T 013 11.29 5331 1.13 131.62 2.02
D-3-1-U 0.04 9.57 32.06 0.25 9.87 2.04
D-3-2-T 022 8.39 28.68 0.23 117.83 1.57
D-32-U 0.00 9.40 23.99 0.32 117.93 1.63
D-3-3-T 0.08 14.01 3236 0.74 132.54 0.85
D-3-3-U 0.14 8.32 20.16 0.00 6.49 0.32
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Table 4. Cyanide and heavy metal contents in the stream sediment and the soils adjacent to stream.

Sample CN Cu
No.
A-1.8* 0.00 0.40
A-1-K** 0.00 0.77
B-1-8 0.52 1.01
B-1.K 0.00 1.52
B-2-§ 1.19 8.05
B-2.K 1.94 29.36
C3-S 0.05 7.09
C-3K 0.08 25.65
C-7-8 0.14 11.14
C-7K 0.61 29.01
D-4-§ 0.08 5.85
D-4-K 0.65 11.75
E-S 0.30 9.75
EK 0.20 23.03
G-S 0.00 251
GK 0.26 20.84
H-S 0.11 472
H-K 0.38 11.17
IS 0.14 0.14
I'K 0.13 1.03
IS 0.09 3.64
K 0.00 0.00
K-S 0.00 0.00
KK 0.00 1331

Pb Cd Zn Cr
mg/kg soil

0.49 0.00 6.59 0.00
5.81 0.00 745 0.00
13.56 0.16 8253 0.00
34.56 0.01 94.84 0.00
406.59 5.35 9232 0.00
1277.02 18.42 1842 0.00
302.11 4.06 108.92 0.00
1242.32 18.21 125.64 0.00
185.24 324 56.27 0.00
990.26 17.46 131.72 0.00
182.19 317 82.62 0.00
485.36 6.86 108.71 0.00
277.35 3.81 88.75 0.00
767.90 10.66 109.25 0.00
75.60 1.60 72.08 0.00
407.22 9.41 130.37 0.00
108.74 1.82 102.07 0.00
155.34 4.28 134.19 0.00
16.66 0.18 65.47 0.00
3821 0.31 82.63 0.00
21.30 0.01 7.14 0.00
8.87 0.00 338 0.00
6.28 0.00 4.64 0.00
108.00 1.62 4937 0.00

*$ indicated that the samples collected from the stream sediment.

**K indicated that the samples collected from the soil adjacent to stream.

}r.

A ZA9E
Eoe] E49l G ofa) HEEC) W ol
o B ol53 Yol Ee] HR2 o) 5H
Eo] 951 oL B} olF ol

]‘—lz

uie.

=
LA P

2] SEH W, Z R s 9P v
Ao 349t 2 Foige) 2ol of
2 RESFL PU)F BFES RS 597
E% 9 g B FEEY F BES 9
3 S o9 oI5EEe) g Z3Eel we
FEZ 4AHE Ao FHu)
i S F
#UTE R AABH MY HARY FES
9 g B ARN Gl B9} ] ae

=
5]



80 ol =7, A9, oj%

SEZ AEUUCH, FugoVE AYrt 2
A4S F3H FEE 728U A
Aglo] B o}5 olee] it Zzte B
shsbs 54 2 3R5AY 75 2 43 93
Qee W Ao 490

o
el
O
N
»
N

N

o

o
2

N
23

3] z], 29(4):424-431.

2. FEE, 3E, oAE, uFd, HAE.
1996b. 7}t A S AUE F24e]
shetd B4, e Q| 838 R), 29(4):432-
438

3. U], AAlE. 1995. 2o} & -
Ag #HMol 3 FA L AujAl viA =
31734 <%, Econ. Environ. Geol., 28(3):
221-229.

232k

&

R o

o)W, MR, MAE, {4,

L

i
s
)

&g e
ot
o

ol
)

2
oX

X, A5, 5. 1997,
CENPIE R
AsteuEs =24, pp.

3,

4N off
& Ho

H 4

i

v
fo

N
LII\
(=)
O

2 =
o O
o =
K o,
&
2 -
o3
Y
2N
Mo, ¥
(g o
4 By
B of
2
-4
e
H 0!
>

-

5

-95(C)-37, pp. 5-156.

21, A&, oldF, $E . 1995. P
o FeRAF E gl A APYAT &
Ty 1A, KR-96(C)-41, pp. 5-374.

. 1996. B0 E AL u FapiA] A
o A7 PP ZFA BaA

)
o

X

q
A7 1996, F-EAE 2 - & B3I AY

Mo EY R F2E 55 9. A

ShiL, LS =B

[

AP AT EFF FFE FYo| Fo
% 9 F2E FHol wAE

3}18t3]R], 15(3):275-281.



