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ABSTRACT

Soil samples collected in an area of Gahak Mine were investigated for the characterization of mineralogical and
physicochemical properties of contaminants in soils. It is found that soils in the study area are contaminated by lead (Pb),
copper (Cu), zinc (Zn), cadmium (Cd), in which their concentrations are 595.3 mg/kg, 184.9 mg/kg, 712.8 mg/kg, and
10.64 mg/kg, respectively. All the concentrations exceed the concern criteria of Korean standard. Upon distribution
patterns of metals identified by the sequential extraction procedure, our results show that more than 50% of metals are
found as a residual type, and 30% are accounted for the association of Fe/Mn oxides. Interestingly, XRD results show that
minium (Pb;0,) and cuprite (Cu,O) are identified in the soil samples, suggesting that the sources of the contaminants for
Pb and Cu are these minerals. In SEM images, tens of um of Pb oxides and Pb silicate-minerals are observed. We,
therefore, note that the contamination of metals in the study area results from the direct influx and disturbance of tailings. Our
findings indicate that the characterization of physicochemical and mineralogical properties of contaminated soils is a critical
factor and plays an important role in optimizing recovery treatments of soils contaminated in mine development areas.
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Fig. 1. Texture analysis of soils in the study area at Gahak Mine,
Gwangmyeong, Gyeonggi Province, Korea.

Table 1. Metal concentrations of soils as a function of particle
size in the study area at Gahak Mine, Gwangmyeong, Gyeonggi
Province, Korea

Sample Pb Cu 7n cd

(particle size) (mg/kg) (mgkg) (mgkg) (mgke)
GH- (-)01 5953 184.9 712.8 10.64
(origin)
GH 002

(10~50 mesh) 463.3 203.2 4713 7.64
GH 003

(50~325 mesh) 6312 227.0 751.7 10.53
GH 004

(< 325 mesh) 765.5 280.1 861.3 11.45
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EY AR W $F5 T B4 2795 Table 19 Y
BRIt 447, AEGOIA H(Pb) 595.3 mgkg, T
2)(Cu) 1849 mg/ke, OFA(Zn) 712.8 mgke, 7F=E(Cd)
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Fig. 2. Distribution of metals for soils as a function of particle size (a) 10~50 mesh (b) 50~325 mesh (c) under 325 mesh after sequential

extraction.
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Fig. 4. SEM images for soil particles.

GHS 002

Table 2. Chemical compositions of soil samples in SEM-EDS analysis (wt.%)

Sample o Al Si Mn Fe Zn Pb Au
GHS 001 6.2 0.6 - - - - - 92.0
GHS 002 18.3 1.1 1.4 - - - 76.8 -

GHS 003 - 22 - - - - 72.3 -
GHS 004 29.1 49 8.1 16.9 12.2 1.6 27.2 -
1, APIAGY 0 FEEA 7, AR B AASBe 3E Wl EAE sUA R Ju=

FARIAER el HH oz I 4= {ISiH o]
= JEES 28EE7E 10 mgkg Wele] Snjaol +
2e] 9 EY Ul o EAishe 23 A ZJolrt
A gouR F ellM ARSRE BSE 3] B17] Aol
£ 5 TS 92 TN EE ke B T
ol v i Aow AntE
4.4 £
FHFAR1 71 1 AN EYSIRLY] o]g)sh -
BESH 5AS mEeR FE5 29 EAFHE
Traskaal st AT AXI9e] B FE
7, ok, Th=aell ofs] Lo} 27 Bk degAl
A7IEe] felEe 2o Wel A d=ERE
1A 2 UEYNA 5953 mgkgoZ th7IEQ 600
mg/kedll AT FAE B S| AEFEH R 7}
Tus el BEFEE IlsE 29 |, 7, ok},
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