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Abstract

In order to investigate the pollution potential of soils after the construction of Onsan In-
dustrial Complex (non-ferrous metal refineries), concentrations of hazardous heavy metals
were analyzed for soil samples collected from paddy, upland, orchard and forest soils around
the Complex during the period of March 1978 to May 1979. The results are summarized as
follows.

1) The concentrations of heavy metals (air-dry basis) for cultivated soil samples from 46
sites were obtained in the range of trace—9. 3 ppm As, trace—0. 6 ppm Cd, 4~22 ppm Cu, trace
—0.37 ppm Hg, 6~43 ppm Pb and 27~93 ppm Zn, which were regarded as non-polluted when
compared with the whole Korea data for non-polluted paddy soils.

2) When the heavy metal concentrations were compared with respect to paddy, upland and
orchard soils, no significant difference was observed in As, Cd, Cu and Zn whereas significant
difference was observed in Hg and Pb. When they were compared with respect to region
surrounding the Complex, no significant difference was observed in As, Cd, Hg whereas signi-
ficant difference was observed in Cu and Pb.

3) Soil samples from several sites near Korea Zinc Refinery were contaminated with Cd,
Pb and Zn, due to the accidental emission during its testing operation. Any further contamina-

tion was not observed after regular operation of the Refinery.
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Fig. 1. Sampling sites of farm soils around Onsan Industrial Complex
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Fig. 2. Sampling sites of soils near metal re-
fineries in Onsan Industrial Complex
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Table 1. Operating conditions of atomic absorption spectrephotometer

Element Lamp current Fuel support Wavelength Spectral band width
(nm) (nm)
Cd 3.5 Acetylene-air 228.8 0.5
Cu 3.5 Acetylene-air 324.8 0.5
Pb 5.0 Acetylene-air 217.0 0.5
Zn 5.0 Acetylene-air 213.9 0.5
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Table 2. Heavy metal concentration of farm
surface soils around Onsan Indust-
rial Complex

(Unit : ppm on air-dry basis)

Concentratlon As Cd Cu Hg Pb Zn

Minimum <0.6 <0.1 3.6 <{0.01 6.6 27.0
Maximum 9.3 0.6 22.4 0.37 43.4 93.0
Mean 3.5 0.111.1 0.0526.2 56.6

Standard deviation 2,2 — 4.2 0.07 6.1 15.9

Soil samples were taken 3 times in March, Sep-
tember and December of 1978 from 46 different
sites.

Table 3. Natural background concentration
of heavy metals in Korean paddy

seils“"'®  (Unit : ppm on air-dry basis)

Whole Korea

Gyongnam Province
Metal

Range Mean Range Mean

As 0.5~49.2 4.8
Cd 0.01~1.1 0.14
Cu 2.4~47.0 15.7
Hg  0.004~0.42 0.09
Pb 5.1~78.8 17.3
Zn 12.2~81.6 40.4

L1~5.5 2.7
0.07~0. 24 0.09
7.8~31.5 15.5
0.02~0. 42 0. 06
5.1~20.7 19.2
14.5~49.5 49.6
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Table 4. Heavy metal concentration of farm surface soils around Onsan Industrial Complex

by soil uses

(Unit : ppm on air-dry basis)

Soil use Number of site As Cd Cu Hg Pb Zn

Paddy soil 18 2.8:12. 0N 0.1 10.3£3.9% 0.1140.10° 28, 1F5.8 52 111, 2%
Upland soil 17 3.62. 08¢ 0.1 11.0£3.9%  0.030.03* 27.1-F5.4* 54, 914, ¢¥
Orchard soil 11 4,312, 0N 0.1 12.744.2%  0.032:0.03* 22.44+5.9° 2. 3416, 3%

*Values are mean—+standard deviation.

Any two means followed by a common letter are not significantly different at 1% level by Scheffé’s test,
NS: not significantly different at 595 level by Scheffé’s test.
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Heavy metal concentratlon of farm surface soils around Onsan Industrial Complex

by region (Unit : ppm on air-dry basis)
Region Number of site As Cd Cu Hg Pv Zn
Bangdo-ri 13 3.7k2. 3% 0.1 10.5+2.4*  0.062-0.07™ 24, 17-6.6° 46.8+12.2
Ducksin-ri 7 4.8:14£2.3" 0.1 14.8143.4*  0.05-20.08%  30.6+4.3"> 62.9710.2°
Hwasan-ri 8 1. 941, 1% 0.1 6.0 ==1.4> 0.0740.08" 29.0+6.8 57.4+10.0°
Wonsan-ri 11 4,3+1.7" 0.1 12.0+3.7*  0.05-+0.07" 24.844,3* 60.8-+15.1*
Gangyang-ri 7 2,571, 1% 0.1 14. 1423, 4% 0.04--0.04  24.745.0° 58, 2-+16. 5%

*Values are mean-+standard deviation.

Any means followed by a common letter are not significantly different at 1 2,

level by Scheffé’s test.

NS: not significantly different at 5% level by Scheffé’s test.

Table 6. Heavy metal concentration of surface soils near Korea Zinc Refinery in Onsan

Industrial Complex (Unit : ppm on air-dry basis)
Area Concentration As Cd Cu Hg Pb Zn
Daean-ri Minimum <0.6 <0.1 4.6 0.01 19.4 56.0
(12 sites) Maximum 6.0 2.3 14.2 0.17 35.6 580.
Mean 3.2 0.7 8.5 0. 07 26.6 214.
Hwasan-ri Minimum 0.7 <0.1 2.5 0.01 21.8 51.0
(5 sites) Maximum .0 0.2 6.1 0.17 135.0 340.0
Mean .3 0.1 4.7 0.07 37. 3 100.5
Onsan maximum concentration 9,3 0.6 22.4 0.37 43. 4 93.0
Number of sites exceeding 0 6 0 0 1 13
Onsan maximum
Maximum of whole Korea 49. 2 1.1 47.0 0.42 78.8 91.6
Number of sites exceeding 0 3 0 0 1 13

Korea maximum

*Samples were taken twice in March and May 1979,
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