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Geochemical Dispersion of Cu, Pb, Zn, Cd
and Mn in Soils from the Pusan Area

Jin-Seop Kim*, Maeng-Eon Park** and Il Yun***

ABSTRACT : Soils collected from pusan metropolitan city were analysed for Cu, Pb, Zn, Cd, Mn to determine their
dispersion patterns, mode of occurrences and to investigate the pollution level of heavy metals by urbanization. Element
couples of Zn-Cu and Pb-Cd showed good correlation respectively and pollution sources of Zn-Cu, and Pb-Cd were
similar. Pb was highly enhanced in dense traffic areas. Soil chemistry around mineralized areas originating from basic
host rocks are characterized by high content of Pb, Zn, Cu, Cd, Mn and As.
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Fig. 1. Geological map of the studied area with sampling
sites for measurement of soil contamination. 1; Alluvium, 2;
Granitic rock, 3; Gabbro, 4; Granite porphyry, 5; Rhyolitic
rock, 6; Andesitic rock, 7; Dadaepo formation.
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Table 1. Concentration of heavy metals in soils from the Pusan area (unit in mg/kg).

Cu Pb Zn Cd Mn As
Industrial Range 5.88~46.35 223~168.75  66.71~71.27 0.38~1.40 53.76~71.06 0.88~1.15
Mean 2372 80.74 69.75 0.67 62.05 1.01
STD 11.35 60.14 60.14 0.33 6.32 0.08
12.26 64.96 64.96 0.36 6.83 0.09
Roadside Range 4.48~43.55 5.89~80.29 45.70~74.90 0.21~0.81 43.28~69.73 0.40~0.82
Mean 21.02 4273 62.94 0.44 57.61 0.61
STD 12.7 28.66 10.32 0.19 10.07 0.14
11.98 27.02 9.73 0.18 9.49 0.13
Agricultural Range 2.47~16.49 1.39~26.18 17.96~41.95 0.08~0.31 34.72~68.90 0.42~0.62
Mean 7.08 10.61 25.37 0.16 51,48 0.5
STD 441 8.1 9.23 0.08 9.58 0.07
4.12 7.59 8.64 0.07 8.96 0.07
Mountain Range 0.81~7.85 1.25~25.67 5.44~71.75 0.08~0.41 19.80~65.54 0.00~1.03
Mean 0.39 79 40.74 0.26 46.44 0.52
STD 5.99 6.91 2348 0.1 14.46 0.33
5.79 6.67 22.68 0.1 13.97 0.31
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Fig. 2. Scatter diagram showing the relationship between elements of Cu, Pb, Zn and Cd. open circle; industrial area, solid cir-

cle; roadside, open square; agricultural area, solid square; mountai

I area.
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Table 2. Average concentration of heavy metals in soils from the Pusan area and other cities (unit in mg/kg).

Pusan Seoul Bucheon Changhang Onsan Taeback Geumsan
Cu 122 64 151 110 159 28 23
Pb 27.8 219 112 298 41 44 34
Zn 47.1 231 369 70 358 118 153
Cd 0.4 30 20 32 1.5 04 03

Table 3. Average concentration of As, Cu, Pb, Zn, Cd and Mn element in igneous, sedimentary rocks and soil (Rose et al.,

1979).
Ultramafic Basalt Granodiorite Granite Sandstone Shale Soil

As 1 2 2 15 1 15 75

Cu 10 100 30 10 - 50 15

Pb 0.1 5 15 20 7 20 17

Zn 50 100 60 40 16 100 36

Cd - 0.2 0.2 02 - 0.2 0.1~-0.5

Mn 1300 2200 1200 500 - 850 320
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