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Abstract

Roadside soils and sediments have been contaminated with various heavy metals,
which are generated from car emissions, tire friction and fraying brake pads. It is expected
that increasing traffic is correlated with the amount of heavy metals accumulated in the
soils. Therefore, this study was conducted to investigate the distribution characteristics of
heavy metals accumulated in the soils and sediments, along the highways in Seoul.
Specifically, roadside soils and sediments that are along the Gyeongbu, Olympic,
Dongbu and Seobu highways were investigated. Roadside soils were collected, at three
points, in both directions, along each of the highway, and the sediments were collected
at one point in each highway. The samples collected along the roadsides were separated
by depth (upperlayer, interlayer and deeplayer), after which, the heavy metals were
analyzed based on the leaching concentration and total contents. The degree of
contamination, along each highway was assessed, using the pollution index (PI). The
results were summarized as follows. The pH of roadside soils and sediments was
slightly alkaline, while that of the background soil was 6.3 + 0.47.The detection of As,
Cd, and Hg were not possible, or were below the limit of detection by the leaching
test. The concentrations of heavy metals by the leaching test on the Seobu highway
were the highest. The total contents of heavy metals on the Olympic highway were the
highest, but they did not exceed the standard of soil pollution (3rd region). The
pollution index occurred in the following order: Olympic > Dongbu > Seobu > Gyeongbu.
The concentrations of Cu and Zn, by the leaching test, tended to decrease with soil
depth, while those of Pb, Cr, Ni, Fe and Al tended to increase. The total contents of
the heavy metals except for Fe and Al were the highest in the upper layer, and tended
to decrease as the soil depth increased.
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Fig. 1. Sampling sites of the roadside soils and sediments in Seoul.
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Table 1. The pH values of the roadside soils and sediments

Gyeongbu Olympic Dongbu Seobu Mean
roadside soils 7.75+0.23 7.75£0.27 7.43 £0.28 7.35+0.27 7.59+0.31
sediments 7.84+0.05 7.81£0.49 7.69+0.06 7.78+0.37 7.78+0.24
dike point soils - - 7.58+0.15 7.47+0.18 7.53+0.18
barrier soil 7.69+0.23 - - - 7.69+0.23

Table 2. The concentration of heavy metals in roadside soils by leaching test
Concentration (mg/L)
Cu Pb Zn Fe Al Cr Ni
Gyeongbu 0.025 0.186 0.226 17.928 16.546 0.020 0.057
Olympic 0.044 0.143 0.291 13.467 13.689 0.015 0.031
Donghu 0.082 0.139 0.351 16.013 25.709 0.032 0.028
Seobu 0.143 0.288 0.359 25.070 26.608 0.037 0.014
Back-ground 0.044 0.033 0.110 0 0.133 0.002 0.029
Cu Pb in Cr Ni
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Fig. 3. The results of heavy metals in roadside soils and
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Table 3. The concentrations of heavy metals in background soil

(mg/kg)
Cu Pb As Cd 7Zn
Background 21.15 21.33 18.99 1.07 82.49
soil (18.25 ~ 24.05) (19.79 ~ 22.87) (8.55 ~ 29.43) (0.63 ~ 1.50) (80.04 ~ 84.93)
Bowen 20 10 6 0.06 50
(2 ~ 100) (2 ~ 200) (0.1 ~ 40) (0.01~0.7) (10 ~ 300)
Fe Al Cr Hg Ni
Background 41972 31777 52.62 0.03 26.27
soil (41833 ~ 42111) (29255 ~ 34299)  (51.17 ~ 54.07) (0.029 ~ 0.03) (26.17 ~ 26.37)
Bowen 38000 71000 100 0.03 40
(7000 ~ 55000) (10000 ~ 300000) (5 ~3000) (0.01 ~3) (10 ~ 1000)
Table 4. The concentration and standard of heavy metals in roadside soils
S Concentration (mg/ke)
t Cu Pb As Cd 7Zn Fe Al Cr Hg Ni
road d"9000 700 200 60 2000 - - 40* 20 500
Gyeongbu 91.61 70.50 7.66 1.179 383.60 33655 16585 54.11 0.050 27.23
Olympic 189.53 85.02 6.50 1.493 984.54 31349 8833 84.91 0.054 32.80
Dongbu 86.68 35.84 6.24 1.047 890.72 42805 19826 71.96 0.054 27.46
Seobu 89.18 61.73 7.92 0.971 278.81 28940 15164 70.67 0.081 25.12

¥ Cre Eded$E7eL 67F 2529 7+9Y
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Table 5. The weight percentage with particle size distribution of roadside soils

Sign Sand(%) Silt(%) Clay(%) Soil Texture

Road

78.97 9.59 11.44 sandy loam

up-1

down-1 69.00 17.50 13.50 sandy loam

Gyeongbu

3.09 10.04 loamy sand

86.87

sediment

80.34 7.82 11.84 sandy loam

east-1

west-1 83.03 5.42 11.55 loamy sand

Olympic

8.89 11.60 sandy loam

79.51

sediment

sandy loam

14.76 13.68

71.56

up-1

10.61 sandy loam

10.4

down-1 78.99

Dongbu

loamy sand

81.81 6.79 10.61

sediment

sandy loam

21.08 8.02

70.90

up-2

Seobu

13.93 sandy loam

24.81

61.26

down-2
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Fig. 6. Pollution indexes of roadside soils and those according to traffic volume.
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