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Abstract

Based on an annual survey of soil pollution status in Seoul, Korea, this study was
conducted to investigate the leaching characteristics of heavy metals(Cd, Cu, As, Pb, Zn,
Ni, and Cr) and Total Petroleum Hydrocarbon(TPH) in Seoul’s soil. The number of
70% excess points of the heavy metal standard of soil pollution (Ist region) were 51 in
2011 and, 64 in 2012, respectively. And 11 points exceeded 320 mg/kg of TPH contents
were investigated. The results were summarized as follows. The pH of the soil was
slightly alkaline, and was similar to that of previous years. In the leaching test of
heavy metals, the pH of the leachate was somewhat lower than that of the soil;
however, in the leaching test of TPH, the pH of the leachate was higher than that of
the soil. There was a statistically significant relationship(P<0.01[r=0.477]) observed
between Zn and pH of the soil. The detection of heavy metals was low, or were below
the limit of detection by the leaching test. The correlation coefficients(r) between the
total content and the concentration of leachate of Cu were 0.565(P<0.01). The leaching
ratio of TPH was 1.18% and that was greater than the ratio of heavy metals. A
significant relationship with P<0.05(r=0.622) was observed between the moisture contents
and the leaching ratio of TPH. By the GC analysis of the leachate of TPH, the peak
RT(retention time) was detected in less than 18 min. Therefore, we judged that the
polymetric TPH higher than carbon number 26 was low leached.

Key words : heavy metal, TPH, soil, leachate, moisture content
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Cd
12

13
19

As

the 70% levels of the standards
Total

Level of exceedance
Standard

70% of the standard

Table 1. The number of soil sampling points that exceeded either the heavy metal standards or
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Table 2. The leaching ratio, moisture contents and pH value of the soils & leachate
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Table 3. The concentrations of TPH in soil and in leachate

Conc. in soil

Conc. in leachate

Leaching ratio Moisture content

Sample (mg/ke) (mg/ke) (%) (%)
TPH- 1 2724.05 8.07 0.30 13.18
TPH- 2 372.54 6.26 1.68 8.23
TPH- 3 438.18 6.40 1.46 6.26
TPH- 4 354.74 7.08 2.00 12.41
TPH-5 3623.03 14.33 0.40 20.66
TPH- 6 1162.36 10.34 0.89 22.04
TPH-17 339.78 1.80 13.64
TPH- 8 842.88 7.37 0.87 21.04
TPH-9 6360.48 8.27 0.13 16.32
TPH- 10 431.99 5.96 1.38 11.20
TPH- 11 1340.94 27.50 2.05 7.70
Moisture © 13.3~14min, 14.9min, 21813 15.8~16.8
” S esber | min UERITh ol & 54 wi s o)
20 ° ] R =0.6221 Cio~Cosl A ARSI FARE 09H B 7

15

10

0
0.0 0.5 1.0 1.5 2.0 2.5
Leaching ratio

Fig. 1. Leaching ratio of TPH in soil according
to moisture content.
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Table 4. The retention time of TPH peak in soil and in leachate (min)

Sample Peak RT in soil Peak RT in leachate Remarks
TPH-1 18.3 13.9 / 16.8

TPH-2 18.8 13.9 / 16.6

TPH-3 18.8 16.3

TPH-4 18.3 13.8 / 16.6 Kerosene
TPH-5 13.3 13.3 (10.5)

3 Diesel
TPH-6 13.7/ 18.3 13.7 (13)
TPH-7 18.8 16.3 o .

Mission Oil
TPH-8 18.3 16.5 (17.5)
TPH-9 18.8 16.1
TPH-10 18.3 16.2
TPH-11 18.3 149/ 15.8

Peak RT [min]
30

25 /

20

15

10

C8 Cl10 Cl2 (Ci14 Cile (C18 (C20 (C22 (C24 <(C26 (C28 (C30 (€32 (€34 (C36 (€38 «c40
Carbon Number

Fig. 2. The retention time of TPH according to the number of carbon.
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