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A Survey on the Heavy Metal Concentrations of Crop
Materials Grown near Onsan Industrial Complex

Su-Rae Lee* and Ki-Joon Song**

Abstract

In order to evaluate the pollution potential of agricultural crops after the construction of

Onsan Industrial Complex (non-ferrous metal refineries), concentrations of hazardous heavy

metals were analyzed for crop samples (rice, barley, soybean, vegetables and fruits) grown

near the Complex in 1978.

Although a slight difference was found among the kinds, parts and growing regions of the

crops, no definite tendency was observed. The mean/maximum concentrations of crop samples
were 0.23/4.Oppm As, 0.4/1.2 ppm Cd, 4.88/12.7ppm Cu, 0.09/0.4 ppm Hg, 3.86/5.0 ppm Pb.
and 41.3/105 ppm Zn, which may serve as the natural background data for this region.
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Fig. 1. Sampling sites of plant materials around Onsan Industrial Complex
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Table 1. Heavy metal concentration of rice plants grown near Onsan Industrial Complex

(Unit: ppm on air-dry basis)

Table 2. Heavy metal concentration of upland crops grown

““Plant material

I(’Sl:r‘;fpfga;igiler & datey Concentration As Cd Cu Hg B Pb Zn
Rice grain Minimum <0.1 0.2 1.7 <0.01 <1.0 19
(13; October) Maximum 1.5 0.6 4.6 0.38 5.0 50

Mean 0.23 0.39 2.85 0.13 -— 28.3

S.D. 0.32 0.11 0.76 0.10 — 8.0
Rice straw Minimum <0.1 0.3 1.5 <0.01 <1.0 37
(135 October) Maximum 4.0 0.8 3.9 0. 40 5.0 86

Mean 1.07 0.61 2.81 0.08 — 54.8

S.D. 1. 00 0.15 1. 10 0.10 — 13.8

near Onsan Industial Complex
(Unit: ppm on air-dry basis)

Hg

(sample number & date) Concentratlon As B Cd Cu B Pb Zn
Barley grain Minimum <0.1 0.2 2.6 0.01 <1.0 34
(13; June) Maximum 0.2 0.5 4.8 0.12 5.0 74
Mean — 0.38 3.33 0.04 — 44.8
S.D. — 0.09 0. 60 0.04 — 10.0
Barley straw Minimum <0.1 0.3 1.8 0.01 <1.0 12
(135 June) Maximum 0.2 0.7 6.4 0.19 5.0 57
Mean — 0. 45 2.92 0.05 — 20.5
S.D. — 0.13 1.38 0.05 — 12.2
Soybean grain Minimum <0.1 0.1 4.6 0.04 <’1.0 42
(155 June) Maximum 0.2 0.5 11.8 0.18 5.0 74
Mean - 0.23 8.32  0.07 — 49.4
0.04 —

S.D. — 0.10 2.22

7.9
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Table 3. Heavy metal concentration of vegetable crops grown near Onsan Industrial Complex
(Unit: ppm on air-dry basis)

Plant material

(sample number & date) Concentration _,ﬁiﬁ_ﬂ_fi’_r Cu o Hg o Elj o ,VZE“
Chinese cabbage leaf Minimum <0.1 0.5 3.2 <0.01 <1.0 32
(12; October) Maximum 0.5 0.9 5.2 0.33 5.0 105
Mean — 0.65 4.00 0.09 — 52.2
S.D. — 0.14 0.57 0.09 - 23.9
Onion bulb Minimum <0.1 0.5 1.3 <0.0L <1.0 18
(45 June) Maximum 0.2 0.7 3.2 0.31 5.0 27
Mean — 0.58 2.50 0.11 — 22.3
S.D. - 0.08 0.76 0.12 — 4.3
Hot pepper pod Minimum <0.1 0.3 3.7 0. 05 <1.0 15
(9; September) Maximum 0.9 0.5 8.3 0. 30 5.0 34
Mean - 0. 43 5. 66 0.12 — 21.8

S.D. — 0.08 1.65 0. 07 — 5.4

Table 4. Heavy metal concentration of orchard tree leaves grown near Onsan Industial Complex

(Unit: ppm on air-dry basis)

Plant material

(sample number & date) Concentration As Cd Cu Hg Pb Zn
Pear leaf Minimum <0.1 0.3 4.0 0.05 5.6 25
(7; September) Maximum 0.2 1.2 10.6 0.09 12. 4 95
Mean — 0. 64 7.08 0.08 8.77 61. 4
S.D. - 0. 26 1.95 0.02 2.25 20.0
Grape leaf Minimum <0.1 0.1 5.4 0.08 7.8 45
(3; September) Maximum 0.2 0.5 12.7 0.11 13.7 90
Mean — 0. 26 9. 30 0.10 9. 87 57.9
S.D. — 0.13 2.60 0.01 1.77 16.5
Table 5. Heavy metal concentration of plant T el A AAE FAEEF TEFS Sk 4E z=4A)
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