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Distiribution of Metals and Cyanide in Soils and
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ABSTRACT

Geochemical study was carried out to find out the distribution of metals and cyanide in soil in the

vicinity of the abandoned Daduck mine and the reason for acid mine drainage occurrence in the

tailings impoundment. Chemical analysis showed that content of As in soil around tailings exceeded

15mg/kg, Korean standard of soil contamination in the farm land. That means the contamination of

soil by As is due to input of tailings. According to total decomposition of tailings, As, Cd, Cu, Pb,

Zn and S were highly concentrated in tailings. However the water in tailings impoundment was

changed to acidic and contaminated by metals and sulfate because the tailings in the top of the tailings

impoundment had been oxidized. Acid mine drainage contaminated the water course in the vicinity of

the paddy soils. The proper measures are required to prevent contamination of the soil and water in

the vicinity of the Daduck mine.
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Fig. 1 Gegraphy in the vicinity of the Daduck Mine
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Fig. 2 Sampling Sites of Tailings, Soils and Waters
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Table 1. Contents of Metal and Cyanide in Tailings and Soils in the Vicinity of the Dalsung Mine(unit in mg/kg)

Cd As Pb Cyanide
Landuse N°
Range(mean)’ Range(mean) Range(mean) Range(mean) Range(mean)
Tailings 11 0.1-31(4.4) 49-73.5(28) | 315-4900(2138) | 1.8-83.5(22) 0-460(62)
Paddy soil 11 0.1-1.1(0.5) 3.8-41.7(14) 0.1-35.7(8) 1-98(37) 0-0(0)
Plowland 13 0-0.7(0.1) 1.5-21.1(7) 0-27(6) 22-73.7(22) 0-0.1(0.02)
Mountainous land 4 0.1-0.6(0.4) 4.6-24.4(12) 0-2.1(0.6) 5.7-90.4(36) 0-0(0)
Weathered soil 2 0-0(0) 0.5-6.9(4) 0-8.8(4) 2.4-10.6(7) 0-0(0)

a: numbers of sample, b: arithmetic mean
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Fig. 3 Contour Map for Cd, Cu, As, Pb and Cyanide in
Soils in the Vicinity of the Daduck Mine
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Table 2 Chemical Composition of Tailings in the Tailing Impoundment

Elements | As cd Cu Pb Zn Total S
Depth of li
Tailings @ | em | ® | @ | & | ® PR O SR
Brown tailings 0.62 7 0.01 035 0.06 047 surface(~ 15cm)
Gray tailings 1.02 162 0.08 037 191 497 ~ 30cm
Table 3 Characteristics of the Tailings Paste
. Paste Methyl Orange Acidity Phenolphthalein Acidity Conductivity
Type of Tailings pH (1:1) (ng/ | CaCO,) (ng/ ! CaCO;) (mS/cn)
Brown tailings 317 145 560 22
Gray tailings 423 0 4110 7.15
Table 4 Results of Water Anaysis
Unit in mg/ 1 except pH and Conductivity
6+ 2-
Sample pH Cd Cu As Mn Pb | Cr Fe Zn Al | SO | TDS | Cond stage of
O8lo1 | 3 fos|{w |1 |2 w0fs |- ||| [omopls
5.87 [ 000 | 0.05 | 0.00 | 320 | 0.00 | 0.00 | 0.07 | 151 - 184 - 1st
Influent
574 | 0.01 | 0.04 - - 0.00 | 0.00 228 1198 [ 196 | 262 | 585 2nd
411 | 0.03 | 042 ) 001 | 415 | 0.00 | 0.00 § 200 | 9.60 - 228 - - 1st
water in
tailings 265 | 0.11 | 0.72 - - 0.00 | 0.00 - 273 | 59 439 1 434 | 925 2nd
259 1072 | 110 - 093 | 0.00 - 276 | 59 | 506 | 449 | 1100 | (@2nd
453 1002 | 027 | 001 | 587 | 000 | 0.00 | 211 | 740 - 185 1st
effluent
370 1 007 | 0.89 - - 0.00 | 0.00 - 264 1 46 242 | 304 | 683 2nd

AR EAY AP A 82 HE 5 <& 8TE: 7R 9>
(@): pore water
TDS = Total Dissolved Solid, Cond = Conductivity(unit in us/cm)
1st sampling: 1997, 3(dry season), 2nd sampling: 1997, 5(rainy season)
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