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Comparison of the Heavy Metal Concentrations of
the Soils and Plants at the Serpentine and Rhyolite
Resions in Ulsan City
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ABSTRACT

This study investigated for comparison of the heavy metal concentrations of the soil and
plants in the serpentine and the rhyolite resions in Ulsan. The sampled plants were Artemisia
vulgaris and Miscanthus sinensis. The serpentine soils were high in nickel(1,483~1,524ppm),
chrominium(372 ~435ppm) and cobalt(68 ~79ppm) concentrations and low in zinc(45ppm) con-
centrations, whereas the rhyolitic soils showed high zinc(222ppm) concentrations. The nick-
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el(108 ~195ppm), chrominium(135~180ppm) and cobalt(10.2 ~22.5ppm) concentrations in the
A. vulgaris were high in the serpentine soils relative to the rhyolitic soils, whereas
zinc(>126ppm) concentration was high in the rhyolitic soils. The concentrations of nickel, chro-
minium, cobalt, arsenic, scandium, molybdenum and iron were high in M. sinensis in the ser-
pentine soil, whereas zinc concentration was high in the rhyolitic soils. The heavy metal con-
centration of A. vulgaris was higher in the above-ground part than roots, but M. sinensis was
higher in the root than above-ground part. Comparing with plants, the soils were high in most-
of the elements. However, zinc concentration of the A. vulgaris was higher than that of soils in
the rhyolitic soils. Both for the A. vulgaris and M. sinensis, ratio of the iron to nickel concen-
tration was lower in the serpentine s0il(45 and 60ppm, respectively) than that in the rhyolitic

501l(793 and 925ppm, respectively).
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Figure 1. Geological map of the serpentine mine area from Ulsan(US-1, US-II, and US-III for samples
of serpentine area and US-IV for those of rhyolitic area)
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Table 1. Heavy metal concentration of the top soils from serpentine area, Ulsan

] Sl H Ni Cr Co Zn As Sc Mo Fe
Site oil type p (ppm) (%)
US-I serpentine soil  7.87 1,524 372 79 45 10 4 5 2.81
US-T  serpentine soil  8.06 148 435 74 46 150 5 6 2.93

US-I  serpentinesoil 7.80 1,227 301 68 65 131 6 5  4ll
average 1,411 369 74 52 97 5 5 3
"US-N__ rhyoliticsoil  7.72 74 80 41 222 10 9 2 293
Ser./Rhy. ratios 19.1 4.6 1.8 0.23 9.7 0.6 25  1.02
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Table 2. Nickel, iron and cobalt concentrations and its iron/nickel and cobalt/nickel ratios of Artemisia

vulgaris and Miscanthus sinensis

Ni Fe Co

Species Site  Soil type Vegetation part Fe/Ni Co/Ni
{(ppm) (ppm) (ppm)

US-I  serpentine above-ground 220 0.885 26 40.23 0.118
e et oo 1700683 19 40.18  0.112
Artemisia I serpenti above-ground 130 0.601 11 46.23  0.085
vulgaris serpentine root 87  0.450 9.4 51.72  0.108
B . above-ground 36 0.631 4.3 17528 0.119
USTV rhyolitie root 5 0.705 4.8 141000 0.960

US-1  serpentine above-ground B B B B -

root - - - - -
Miscanthus US-T  serpentine above-ground 140 0.884 13 63.14 0.093
sinensis p root 370 2.120 31 57.30 0.084
s . above-ground 23 0.181 2.6 78.70 0.113
USTV rhyolitie root 5 0.886 6.7 1.772.00 1.340
7b FEEA vz s9n. 1Yy $(1998)L Figure 3& #&Aje] H¢ 34 otk US-

al, =
ARG Ae 2)7Iha ol @ Fesl &% %7
Uelstthn st 2 drase 4%
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0.1

Figure 2. Average heavy metal concentrations of
A. vulgaris(AV) for the top soils from
serpentine area, Ulsan. Al elements
are in ppm except Fe(wt %). Scale is
logarithm. The other abbreviations are
in the Table 1
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Figure 3. Average heavy metal concentrations of
M. sinensis(MS) for the top soils from
serpentine area, Ulsan. All elements
are in ppm except Fe(wt %). Scale is
logarithm. The other abbreviations are
in the Table 1
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Figure 4. Heavy metal concentrations between
above-ground and root of A. vul-
garis(AV) from serpentine area, Ulsan.
All elements are in ppm except Fe(wt
%). Scale is logarithm. The other
abbreviations are in the Table 1
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Figure 5. Heavy metal concentrations between
above-ground and root of M. sinen-
sis(MS) from serpentine area, Ulsan.
All elements are in ppm except Fe(wt
%). Scale is logarithm. The other
abbreviations are in the Table 1
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Figure 6. Comparisons of heavy metal concen-
trations between top soil and plant [A.
vulgaris(AV) and M. sinensis(MS)]
from serpentine area, Ulsan. All ele-
ments are in ppm except Fe(wt %).
Scale is logarithm. The other abbrevia-
tions are in the Table 1
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