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Pollution of Pb in paddy field soil
and rice plants at roadside areas

I. Pollution of Pb in paddy field soil and its chemical forms

Seog-June Lee and Jang-Eok Kim*

Abstract

The object of this stduy was to investigate the pollution of Pb in paddy field soil with different distance
from roadside and to find out the relationship between the ratio of chemical fractions of total Pb and
soil characteristics. Lead from automobiles is exhausted as particulates composed primarily of halide compou-
nds (PbBrCl, PbBr;, PbCl,).

The samples of soil were collected directly from the paddy fields with different distance from the roadside
of highway and expressway which are located in Kyungpook province.

A sequential extraction procedure was used to fractionate Pb in paddy field soil into the disignated forms
of water soluable, exchangeable, organically bounded, carbonate, sulfide, and residual Pb.

Results obtained are summerized as follows.

1. The content of Pb in paddy field soil was the highest in Chungdo, 30.0 ppm, the lowest in Koryung,
14.8 ppm, and the total average content was 21.9 ppm. The effect of traffic volume was not clear,
but a slight difference according to the order of opened year of roads was showed.

2.The effect of distance from roadside was not clear. The content of Pb in paddy field soil with different
distance from roadside was 22.2 ppm within 10m, 22.1 ppm in 10~30m, 22.2 ppm in 30~50m, and
21.3 ppm beyond 50m.

3.The distribution of Pb fractions in soil showed a wide difference depending on soil properties. The
average content of exchangeable, organically bounded, carbonate, sulfide, and residual Pb was 8.6%,
33.6%, 29.8%, 21.5%, and 6.7%, of total Pb in the soil, respectively.
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4.The content of organically bounded Pb in soil showed highly positive correlation with organic matter
and CEC, while the content of exchangeable Pb Was highly negative correlation.

5. With higher soil organic matter and CEC, organically bounded Pb fraction tend to be higher but exchangea-
ble Pb fraction tend to be lower. Other forms of Pb showed no difference with soil organic matter
contend and CEC. The distribution of Pb fraction related to CEC showed similiar tendency with that

of organic matter content.
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Fig. 1. Sampling locations in the roadside
areas.
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0.1M Na.P.Q, 30mL 16Hrs

Exchangeable
Pb
Organically
bounded Pb
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0.14 EDTA 20mL 16Hrs

Carbonate
Pb
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1.0M HNO, 30mL 16Hrs

Sulfide
Pb

Fig. 2. Flow chart for sequential extraction of Pb in soil,

Residue |
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Table 1. The physico-chemical properties of soils.
pH O.M CEC Total-N Total-P Total-K Fe
Range (1:2.5) (%) {me/100g) (%) (ppm) (ppm) (ppm)
Max. 6.5 3.3 27.4 0.33 846 1936 28122
Min. 4.7 0.8 7.6 0.11 102 1000 9289
Ave. 5.5 2.0 14.7 0.19 366 1356 19802

No. of samples : 72
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Table 2. Lead content in paddy field soil with different distances from roadside and traffic density

nearby sampling sites.

Sampling Content of Pb in soil (ppm)* Traffic
————————— Distance from roadside (m) —————————
Sites 10 > 10~30 30~50 50 density**
Daesin 20.4+0.7 20.4+ 0 19.1+0 17.7£0.7 21,974
Seogjeog 16.6+ 0.3 20.8+1.0 22.5+0 23.6+1.7 35,823
Bulrodong 24.6+ 0.7 22.9£ 1.0 23.6+0.3 21.5+ 0.4 24,274
Jinryang 27.4+0.7 24.91 0.3 26.3+ 1.0 27.0+ 1.7 25, 906
Daechang 26.3+0.3 24.9+0.3 27.0+£0.3 22.9+1.0 24,733
Geoncheon 22.5+0 22.9+0.3 23.2+0 22.940.3 26,076
Nongong 19.8+ 1.4 19.8+ 0.7 20.4+0.7 17.0£0.7 7,0324
Koryoung 14.6£ 0.3 13.5+£0 15.6+£ 0 15.3+ 1.0 4,227
Seodaegu 22.9+£0.3 24.2+40.3 24.9+ 0.3 21.1+ 0.7 33,514
Hyunpoong 19.4+0.3 22.9+ 0.3 20.4%+0 20.8+1.0 12,131
Dongmyoung 20.8+0.3 18.5+0.2 17.3£ 1.0 15.9+ 1.0 15,909
Byoungsoo 21.8+0.7 20.1+ 0.3 16.6+ 3.8 21.8+0 8,446
Hayang 26.3+0.3 26.0% 1.4 25.6+ 0.4 25.3+ 1.4 21,021
Youngcheon 23.2+0.7 24.2+0.3 22.5+ 1.4 20.1+0.3 12,690
Kyoungju 26.3£2.4 24,9+ 0.3 25.3+0.7 26.0+ 0 25,755
Ankang 18.4+ 0 17.7£1.4 21.8+0 17.3+ 1.0 24,708
Yeonho 19.8+ 2.1 17.0+ 0 17.7+£ 0.7 18.0+ 1.0 30,573
Cheongdo 28.7+0 31.9+1.7 29.8+ 1.0 29.4+2.1 9,358

* . Each value is the mean of triplicate + standard deviation.
** . Cars passing by per 24 hours in the year of sampling.
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Table 3. Percentage of Pb fractions to total Pb in soil.

Pb fractions (%)

Range Exchangeable Organically bounded  Carbonate Sulfide Residue
Max. 13.6 47.2 37.6 29.8 19.4
Min. 3.2 21.2 18.7 14.5 0.1
Ave. 8.7 33.6 29.8 21.5 6.7

No. of samples : 72

Table 4. Correlation coefficients for relationships between lead fractions and soil properties.

Exchangeable Organically bound Carbonate Sul- Residual
fide
pH 0.05 -0.16 0.02 -0.05 0.22
oM -0.37** 0.04 -0.18 -0.05
CEC -0.39** 0.34** -0.14 0.01 -0.10

**Significant at 1% proability level.
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