J. Bio. & Env. Sci. | 2015

Journal of Biodiversity and Environmental Sciences (JBES)
ISSN: 2220-6663 (Print), 2222-3045 (Online)
http://www.innspub.net

Vol. 6, No. 1, p. 676-681, 2015

INNSPUB

RESEARCH PAPER OPEN ACCESS

A study of changes in lead concentrations in soils in the andimeshk-

shoosh highway margin

Ebrahim Panahpour’, KosarJafari and AliGholami

Department of soil science, Collage of Agriculture, Ahvaz Branch, Islamic Azad University, Ahvaz,

Iran

Key words: Lead, Absorbable Concentration of Lead, Andimeshk, Azadi Town, Shoosh, Highway Margin.
Article published on January 381, 2015
Abstract

Lead from Vehicle Fuels as the Most Important and the Largest Source of Environmental Pollution.Given the
daily increasing global pollution and with regard to the stability of heavy metals in soil and their devastating
effects on the ecosystems, this research was conducted on Lead pollution in Andimeshk-Shoosh Highway. The
purpose of this study was to investigate the spatial distribution of Lead in the soil. In this regard, three stations
including Andimeshk, Azadi town and Shoosh were selected. At each station, soil sampling was performed in
three replications from distances of 15, 50 and 100 meters from the margin of the road and depths of 0-15cm.
Values for pH, lime percentage, organic matter, CEC, soil texture and absorbable concentration of Lead were
measured using graphite furnace atomic absorption spectrometry (GFAAS). The results indicated that the Lead
concentrations decreased with taking distance from the margin of the road. The mean Lead concentrations at 15,
50 and 100 meters were measured 3.01,2.29and2.04(ug/kg), respectively. Moreover, the results showed that the
concentrations of Lead declined from Andimeshk to Shoosh so that the mean Lead concentrations in

Andimeshk, Azadi town and Shoosh stations were 2.49, 2.24and2.45 (ug/kg), respectively.
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Introduction

All researchers who have conducted studies on soil
pollution by lead believe that its concentration
decreases with increasing distance from roads

(Allowayet al, 1995).

Studies on soil pollution by lead, especially in
roadside soils, have revealed that lead concentration
in these soils varies. Lead concentration in soil
samples of studied areas had a direct correlation with

traffic volume on the related highways.

Madrid et al (2002), conducted a study and found
that soils in urban areas had been severely degraded.
Both anthropogenic factors (such as vehicles and
broken industrial pipelines) and natural biogenic
ones (such as tree leaves and other plant material)
play a direct role in dust formation on streets and
roads. Subsequently, Han et al (2006), discovered
that a set of environmental problems centered on
pollution with heavy and toxic metals, especially in
soils of urban areas and in roadside soils, would pose

a major problem.

Particles worn from car tires, particles detached from
street surfaces, and particles released by car brake
pads directly and indirectly increase the heavy metal
content of soils. Under these conditions, heavy metals
are transported to underground water or soils of
other areas with the help of surface runoff,

suspensions, and leaching (Venue et al, 2003).

Heriouset al. (1981) measured concentrations of
cadmium, copper, iron, manganese, lead, and zinc in
eight roadside soils of urban highways with different
traffic flows in Gipuzkoa in Spain. Results indicated
concentrations of lead, zinc, and cadmium varied with

distance from the highway.

Ward et al. (1977) took soil samples at different
distances from the margins of four highways in Iran
and found a strong descending trend in soil lead
concentration with increasing distance from highway

margins.

In a study conducted by Alloway (1990), it was found
that metals such as lead, zinc, and copper could be
indicators of densities and sources of pollution.
Following this research, Abraham et al (2002) and
Boca et al. (2004) stated that accumulation of certain
heavy metals such as lead, chromium, and cadmium
in urban areas would persist for a long time due to the
stability, lack of degradation, and long half-lives of
these metals. Therefore, these elements are called

chemical time bombs.

Researchers have conducted studies that show lead
added to gasoline is the most important pollutant of

the environment (KhademHaghighat, 1985).

People, through excessive use of lead, unknowingly
expose themselves to pollution caused by this element
(Tiller, 1989). The aim of this study is a Study of
Changes in Lead Concentrations in Soils in the
Andimeshk-Shoosh Highway Margin and indicated
that the Lead concentrations decreased with taking

distance from the margin of the road.

Materials and methods

Research Materials

This research was conducted in Andimeshk-Shoosh
Highway in the north of Khouzestan Province. Three
stations including Andimeshk, Azadi town and
Shoosh were selected. In each station, soil sampling
was performed in three replications in three points
including distances of 15, 50 and 100 meters from the

margin of the road and depth of 0-15cm

Research hypothesis

The coordinates of sampling sites were recorded
using GPS. The pH values were measured by pH
meter, percentage of T.N.V by back titration method,
organic matter percentage by Walkley Black (WB)
method, CEC using ammonium acetate method, soil
texture by hydrometer method and the concentration
of absorbable Leadby the DTPA extraction method
and graphite furnace atomic absorption. The location
of the study area and sampling sites are shown in Fig.

1 (Rahmani, 1995).
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Fig. 1.The location of the study area and sampling sites.

Results and discussion

Chart 1 shows the mean Lead concentrations in the
depth of 0-15 cm and distances of 15, 50 and 100
meters from the margin of the road in three areas of
Andimeshk, Azadi towns and Shoosh, so that the
mean Lead concentrations in Andimeshk, Azadi town
and Shoosh stations were 3.01, 2.29 and 2.04 (ug/kg),
respectively. In the point source pollution phenomena
it is expected that the pollutant concentrations
decrease with the increase in the distance from the
source of pollutant where observation of such
behavior in the case of Lead in Chart 1 in the study
Lead

concentrations at a distance of 15 meters from the

area confirms the validity of this fact.

margin of the road was higher compared to distances
of 50 and 100 meters where the reason can be
attributed to the location of the sampling area,
because it was located near the road margins. In

general, Leadconcentrations decreased with taking

Table 1.Thecoordinates (UTM) of the sampling sites.

~

N WL

distance from the road margins. The results showed
that the Lead concentrations in the highway margins
decreased with the increase in the distance from the
road and also it was directly related to the traffic load

(Alwi, 1990), (Fuge, 2005) and (Ward et al, 1977).

Chromium, which was present mostly in residual
form, was mainly of natural origin in the studied
samples and was not highly mobilisable. Cadmium
was the most easily exchangeable element in case of
variations in the physical and chemical conditions but
the quantities involved remained small. Lead and
copper did not appear to be highly mobile. Only
drastic conditions, such as those that may be
produced by randomized spillage of a chemical
product (acid or complexion agent), mobilized them
quantitatively. A significant risk of mobilization was
to be feared only in the case of zinc, which is very

sensitive to acid pH (Pagotto et al. 2001).

Distance(m)
100 50 15 Station
Latitude Longitude Latitude Longitude Latitude Longitude
3590093 0245644 3590092 0245646 3639020 0225206 Andimeshk
3582092 0237960 3582060 0237919 3590142 0245643 Azadi town
3570922 0240396 3570909 0240376 3570908 0240375 Shoosh
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Table 2. Some of the physical and chemical characteristics of the sampled sites (Andimeshk, Azadi town and

Shoosh).
CEC o o Soil Distance .
(meq / 100 g soli) o.M % T.N.V% pPH Texture (m) Station
17.9 0.072 44.12 8.50 S.L 15 Andimeshk
17.9 0.072 44.10 8.52 S.L 50
17.9 0.072 44.12 8.51 S.L 100
24.1 0.164 39.25 8.00 S.C.L 15 .
24.1 0.164 39.20 8.01 S.C.L 50 Azadi town
24.1 0.164 39.23 8.04 S.C.L 100
23.5 0.131 46.14 8.14 S.L 15
23.5 0.131 46.12 8.16 S.L 50 Shoosh
23.5 0.131 46.15 8.16 S.L 100
35 Andimeshk to Shoosh; so that the mean Lead
3 concentrations in Andimeshk, Shoosh and Azadi town
a5 stations were 2.49, 2.45 and 2.24 (pg/kg),
s > respectively. This could be due to the location of the
E sampling area, because in Andimeshk and Shoosh the
215
sampling areas were located near squares where the
! accumulation of metals is in this range due to the
0.5 higher traffic load and because vehicles drive with low
0 gear. Therefore, wear and tear of tires is higher and
Andimeshk Azadi town Shoosh . . .
stations the vehicle exhaust fumes increase which leads to
Fig. 1. Changes in the mean absorbable Lead increased concentration of pollutants in urban areas.

concentration in soil with taking distance from the
roadside of Andimeshk, Azadi town and Shoosh

(ug/kg dry mass).

2.55
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£
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Fig. 2. Comparison of the mean absorbable Lead
concentrations in soil in the three areas of Andimeshk,
Shoosh and Azadi town (ug/kg dry mass).

According to Fig. 2 which compares the mean Lead
concentrations in soil in the three areas of
Andimeshk, Azadi town and Shoosh, it is observed

that the Lead concentration was decreased from

However, in areas outside the city the traffic volume
is lower and vehicles drive with high gear and wear of
tires and exhaust fumes of vehicles are lower. Thus,
pollutant concentrations are lower compared to the

urban areas (Frey et al, 2001).

According to the results collected by Sezgin et al.
(2003) at 14 sample points, the highest lead
concentration (555.4 mg/kg dry soil) in the street
dust samples has been found at points in Merter that
is 700 m away from the E-5 highway and the lowest
lead concentration (105.5 mg/kg dry soil) was found
at the entrance of Avcilar sideroad. Among the E-5
side samples, the lowest concentration (111.85 mg/kg
dry soil) was detected in Sirinevler and the highest
concentration (281.45 mg/kg dry soil) was found in

Merter.

Conclusion

The results indicated that the Lead concentrations
decreased with taking distance from the margin of the
road. The mean Leadconcentrations at 15, 50 and 100

meters were measured 3.01,2.29and2.04(ug/kg),
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respectively. moreover, the results showed that the
concentrations of Lead declined from Andimeshk to
Shooshso that the mean Lead concentrations in
Andimeshk, Azadi town and Shoosh stations were

2.49, 2.24 and 2.45 (ug/kg), respectively.

The high Pb, Cu and Zn concentrations show that
there is heavy metal pollution at the sampling points.
The points, where maximum concentrations that
might exist in the soil are exceeded, are the places
where the intensity of residential places, small and
medium industrial facilities and traffic are heavier
than other sampling points. The fuel that is used for
heating purposes in some of the residential places
chosen in this study was determined to be 49% solid
fuels (coal) in one of the studies (Sahin and Bayat,
2003). It is a well-known fact that heavy metals
within the structure of the solid fuels interfere with
the atmosphere by the chimney gases of burning

systems (Ersoy Mericboyu et al., 1998).
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