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Abstract—This study aimed to evaluate regional soil Borkbfar
the metals Lead has been made. In this field stuely visits to the
regions. The limit of this study located in the Easfineries,
petrochemical and power plant to 20 km was selectbd 41 soil
samples from depths of 0 to 10 cm in area and veerdomized. Soll
samples were transported to the laboratory andirowas dry and
passed through 2-mil thickness sieve. In the laboyaof physical
and chemical characteristics and concentration®tal absorption
was measured. The results showed that the amoueadfin soil in
many parts of the range higher than the standamd. ISurvey maps
show that the lead spatial distribution of the oegdoes not special
pattern.

Keywords—Soil Pollution, Heavy Metals, Borkhar District, $oi
Sampling.

|. INTRODUCTION

TUDIES of different researchers within the countyeal

that: on the one hand, intensification of industaictivities
in the country; and on the other hand, disregardbiof
environmental issues and standards by some indiistisj has
caused environmental contamination in some regainsur
country. During the past decades, thorough
progresses, the level of toxic elements in soil in@seased.
City and industrial sewages, solid residuals froiffecent
urban, industrial, and agricultural activities,fdient chemical
fertilizers and pesticides, are some
contaminant resources of soil. [1] Accumulation lefavy
metals in soil, especially in farm lands, is a gdprocess,
and the density of these elements can reach tolggbHevels
that threaten the nutritional safety of the humaimdgy's food
[2]. Sewages and industrial
discharged from factories, and penetrate the groimd
different ways, are other resources of soil contatimn [3].

Entrance of heavy metals through human activitieess
caused contamination of most of the soils, as coingtion
level of these soils is either higher than norroalwill be, in
near future [4]. Through an investigation, conddctby
Hutchinson [5], about heavy metals dispersion iilssof
southern Yorkshire in England, he found that presesf high
levels of Lead in the regional soils is due to ¢t industrial
plant, which had been located there, and workingsfume
time.

By studying of the heavy metals level in soil af éind
moist regions, Dasilva etal [6] found that the lesfeZinc(zn),
Cobalt(Co), Cadmium (Cd), Lead (Pb) will
increased, in soils with low moist level which ansed as
farmlands, and it can be due to these region’saljuire type.

Amir Gandomkar, Najafabad Branch,Islamic Azad Ursitg. Najafabad,
Iran (e-mail: aagandomkar@yahoo.com).

International Scholarly and Scientific Research & Innovation 6(4) 2012

important coxi

waste materials whice a

201

Through drawing geochemical maps of soil samples,
collected from Skopje region, Jansey etal [7] fouhdt the
level of Lead, Zinc, Cobalt, Zirconium, and Cadmiinnthis
region’s soils is higher than acceptable limit, #md is caused
by geochemical factors, followed the region’s indas
activities.

Through a study, which it's subject was: “the quyalbf
sewages emanated from Mobarake Steel Co, andétstebn
the lands which are brought under cultivation cpgvines”,
Rahmani [8] found that: the soils which irrigateg ibdustrial
sewages, showed higher absorbable density of heatals.

Through another study conducted by Mousavi [9],chtthe
subject was:”zoning of Hamedan region’s soils cwhare
contaminated by heavy metals”, he found that: ftbe point
of local correlation of heavy metals, all the exaed elements
possess medium correlation.

A research, conducted by Golchin etal [10] with the
subject:"investigation of Zanjan's lead and zinctfaies to
find their effects on contamination of garden agdcultural
crops by heavy metals”, found that the Lead andn@aah

indsustridensny level in plant samples which have grownr nibe

factory, is alarmingly high and the highest leveid_ead and
Cadmium contamination level was observed in grassesl
for feeding cattle, and is also harmful to humainge

In an area of 6800 km, Amini etal [11] used Indicat
Kriging (IK) for 255 surface soil samples (0-20cta)draw the
map of Cadmium and Lead contamination in the sofls
Isfahan region. they compared resulted densityidevéth the
reference value of Switzerland; and observed thatare than
80% of samples, Cadmium level exceed the referenbee
,while, just in 2% of samples, the Lead level exteake
reference value.

Through a study conducted by Abbaspour etal [1#} thie
subject:"study of Cadmium and Lead contaminatiorsdme
agricultural soils of Iran”, they found that in hig
contaminated soils, in contrast with Cadmium, thead
mobility indicator has shown a considerable inceeas

Through an investigation with the subject:” gedstaal
analyze of Lead, Zink, and Cadmium densitieh@<goils of
Sepahanshahr’'s  suburb, located in the south @hdst,
Dayani etal [13] found that high densities of heawgtals
specially Zinc and Lead, is the sign of these elgmacrease
in the Sepahanshahr's surrounding lands.

be highly

Il. METHODOLOGY

To conduct this investigation first, the regionsdted in the
East of Isfahan’s refinery, power plant, and pethemistry
industries, with 20 km distance, were selected hs t
investigation territory; and through a field opévat soil
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samples gathering was done from the depth of 0-10According to international standards of the sakseptable

centimeters of ground; soil samples were collectaiomly
from 41 points of selected area.

The linear sampling method was used to soil sagpin
every point, wherein 3 identical samples, on alf@rie, and
with the centrality of the main point, and with 2&ntimeters
distance from each other, were picked up and mixed.

After transferring to Agriculture’s soil quality baratory of
Isfahan province, at first, the samples were dbgdir, and
were passed through a 2 mm diameter mesh siedethen
some physical and chemical specifications and atsorbable
and total densities of Lead and Cadmium level e¥ery
sample were estimated according to the soil intemal
standards.

After finishing the field operation and soil expaents and
estimating of every element's density, point datarev
converted to zone data by using Kriging method &mel
distribution map of Lead were drawn.

Moreover, the absorbable Lead level and total Lieadl,
related to all of 41 soil samples were estimatet] aere
statistically analyzed, by using, mediums comparisst’, and
also according to international standards of aat#etlimit of
heavy metals in soil.

I1l. DISCUSSION

Borkhar plain has located between 51 degrees and ¥

limit of heavy metals, the acceptable limit for de& 20
milligrams per kilogram of soil, and the higher é¢s; is the
sign of soil contamination.
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Fig. 2 Distribution map of sampling points map
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TABLE |
T —TEST FORLEAD

One — Sample Statistics

N Mean Standard Deviation Std. Error of Mean
41 37.23 4.54 0.0709
One — Sample Test
Test Value = 20
Mean 95% Cofidence
T Df Sg . Interva
Difference
Lower Uppel
20.3 40 0.00 17.23 15.79 18.66

minutes ,and 52 degrees and 4 minutes east lolegitand 32
degrees and 42 minutes till 33 north latitudes. PheEn’s
maximum height is 2000 m, and minimum height is 63
and the plain’s medium height is 1550m and the mawi
height of the study territory is 2671 m from sesele The
main soil contaminant industries in Borkhar regioolude:
Isfahan refinery, Shahid Montazeri electricity powgant,
Isfahan petro chemistry; and small and large irrdalsiowns
which most of them are located in the west of Barktegion,
in the steep hillside of Mahmoudabad Mountainsoider to
study the Lead levels of collected soil samples @dparing
them with these element’'s acceptable limit starglamdsoil,
the mediums comparing test(unilateral T test) vsesdu

Fig. 1 Study area situation map
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Fig. 3 Distribution map of Lead in Borkhar

According to the data shown in Fig. 3, and considethe
test results, and as the Sig rate is lower thah, @@ can claim
with 95% confidence level, that the Lead level hie soils of
the region is higher than standard limit. Studyirighe map,
shows that local dispersion of Lead in the regidoes not
follow any particular pattern (Fig. 3).

IV. CONCLUSION

In the point type contamination issues, it is expédhat:
the more distance from contamination resource ointpo
contaminants, lead to lower levels of contaminadensity.
Observing such behavior of the total levels of Leaud
Cadmium in Borkhar region is in contrast with abisse.

As you can see in figure 3, the Cadmium’s densityhie
east part of petro chemistry industries, power tpland
refinery, is very low, and the farther we go framdustries, the
levels of total Cadmium increase. The maximum legEl
Cadmium is observed around industrial town of
Mahmoudabad, and the last point of sampling, ieofsl in
surrounding area of Dowlatabad.
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Considering the Lead acceptable limit standardsg]liparts
of the region, the soil's Lead level is higher treateptable
limit, but the local dispersion of Lead does nolicie any
particular pattern; and the maximum Lead level, dan
observed on the shoulder of Isfahan-Tehran road, adrthe
margin of industrial town of Mahmoudabad.

With regard to the results of this test, we caintldat even
the least levels of the region’s Cadmium level, emds the
standard limit. While, from the point of local deagion, in
some parts of the region, the Cadmium level is iwittihe
acceptable range, but in surrounding areas of tndusown
of Mahmoudabad, and also industrial town of Dovidath the
Cadmium level of sail, is higher than acceptabitli

Considering the investigations which were condudatethis
study, we cannot surely claim that the existencegiait
industries like refinery, power plant, and petreemlistry, is
the reason for increasing the levels of heavy metpkcially
lead and Cadmium, in the soils of Borkhar region.

The results of this study reveal that: two indadttowns of
Mahmoudabad and Dowlatabad have a more significzdat
in the increase of the heavy metals density, eafiediead
and Cadmium, in the soils of the region.
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