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Vertical Distribution of the Heavy Metal in Paddy Soils of Below Part at
Guundong Mine in Milyang, Korea
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This study was conducted to investigate form of pollution brought by residual of mine tailing in agricultural
land, and get basic information need for environment restoration. Guundong mine was completely restored
region by implementation the soil pollution prevention plan. The districts is soils in Guundong mine vicinity
the Mahul-ri, Muan-myeon, Miryang city, Gyeongsangnam-do. The nature of soil studied is the Shinra series
andesite and mineral deposits which contain brimstone and heavy metals such as gold, silver, copper, lead,
and zinc. The residual mine tailing and around agricultural land of heavy metals analyzed with 0.1N HCI
solubility. The chemical properties of surface soil in upper part around mining area were pH 4.3-4.4, organic
matter 19-21 g kg™, available P,Os 85 mg kg™, exchangeable Ca 0.21-0.25 cmol. kg™, exchangeable Mg 0.04
cmol, kg'l. The pH, exchangeable Ca, and Mg were increased with soil depth. The contents of 0.1N HCl
extractable Cu, Cd, Pb, Cr, and Ni in soil (sitel) which influenced by outflow water from mine tailing were
97, 0.6, 197, 0.28 L 0.12 mg kg'l, respectively. The vertical distribution of heavy metals in soil varied
considerably among the metals kind. In case of sitel, The content of Cu, Pb, and Cr in soil was highest at
surface soil. However, the content of Cd, Zn, Ni, and Mn was high at middle part of soil profile.
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Fig. 1. Map of geology and sampling site in area studied.
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Table 1. Chemical properties of the abandoned paddy of first deposited soils (S I) from main stream in studied basin.

Ex-cation
Soil depth pH EC oM Av. P,Os K Ca Me
cm 1:5 dS m' g kg’ gl 13— LI 1Te) P - ——

0~13 43 0.27 21.2 85 0.06 0.21 0.04
13~16 4.4 0.23 19.0 6 0.04 0.25 0.02
16~27 5.1 0.12 12.1 13 0.08 0.96 0.20
27~38 54 0.10 15.3 12 0.10 1.84 0.42
38~49 5.6 0.12 14.7 12 0.09 1.96 0.51
49~60 5.7 0.09 16.2 10 0.08 1.73 0.43
60~71 5.8 0.09 17.8 5 0.06 3.12 0.80
71~82 5.8 0.09 13.2 6 0.06 3.08 0.80

Table 2. Comparison of the chemical properties of abandoned paddy as effected by different surface soil color in studied

basin.
) ) Ex-cation
Surface soil color Soil depth pH EC OM Av. P05 K Ca Me
cm 1:5 dS m" g kg VT - S —— 7] P 1 —
0~6 5.96 0.23 15.7 50 0.09 4.20 1.18
6~17 5.08 0.20 18.6 105 0.07 2.33 0.64
Brown
17~24 543 0.22 10.1 6 0.07 2.69 0.74
24~35 5.76 0.21 12.1 8 0.07 4.55 1.17
0~6 5.19 0.30 23.8 27 0.08 2.86 0.83
6~21 4.87 0.16 26.6 49 0.07 1.32 0.44
Dark brown
21~31 5.10 0.20 19.5 13 0.07 2.66 0.78
31~41 5.68 0.13 17.8 8 0.08 4.87 1.36
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Table 3. Comparison of the trace element concentration in surface soils of paddy in accordance with deposition in basin

studied.
Distance from mine (m)  Surface soil color Cu Cd Pb Cr Ni Remark
mg kg’
600 (ST) Brown 97.0 0.6 197.0 0.28 0.12
1200 (SII-1) Brown 518 3.1 92.9 0.06 0.18 Ab;:j(;’;ed
1,200 (SII-2) D. Brown 51.0 34 77.1 0.05 0.24
2,000 (SIII) - 253 2.8 16.7 0.17 0.44 Using paddy
Upper level for agriculture soils 50 1.5 100 4 -
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Fig. 2. Vertical distribution pattem of the heavy metals contents treated by 0.1N HCIl in the abandoned paddy soils of

the sampling Site SI (See to Fig. 1).
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Fig. 3. Vertical distribution pattern of the heavy metal contents treated by 0.1N HCl in the abandoned paddy soils of
the sampling site SII (See to Fig. 1).
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Table 4. Correlation coefficient among the trace elements extracted by 0.1 N HCl (n=24).
Elements Zn Al Cd Pb Fe Ni Mn Cr

Al 0.514**

Cd ns ns

Pb 0.413* 0.662%* ns

Fe 0.489%* 0.736%* ns 0.490%*

Ni ns -0.409* 0.466%* -0.499** -0.386*

Mn ns ns 0.565%* ns ns ns

Cr ns 0.522%%* ns ns 0.599%%* -0.432* 0.373%*

Cu 0.799** 0.785%** ns 0.579** 0.740** ns ns ns

*significant at P<0.05, **significant at P<0.01. ns = non significant.
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