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Effect of Isfahan Refinery, Power Plant and
Petrochemical on Borkhar District Soll
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Abstract—This study aimed to evaluate regional soil Borkbfar
the metals Lead has been made. In this field stwely visits to the
regions. The limit of this study located in the Easfineries,
petrochemical and power plant to 20 km was selecibe 41 soil
samples from depths of 0 to 10 cm in area and vegrédomized. Soil
samples were transported to the laboratory andirowas dry and
passed through 2-mil thickness sieve. In the laboyaof physical
and chemical characteristics and concentrationtotal absorption
was measured. The results showed that the amoueadfin soil in

Through drawing geochemical
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, émd is caused
by geochemical factors, followed the region’s irtdab
activities.

Through a study, which it's subject was: “the qualf
sewages emanated from Mobarake Steel Co, andéistebn

many parts of the range higher than the standemd ISurvey maps {he |ands which are brought under cultivation afpgvines”,

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 indus$tictivities
in the country; and on the other hand, disregardbiof
environmental issues and standards by some indiistisj has
caused environmental contamination in some regafnsur
country. During the past decades, thorough
progresses, the level of toxic elements in soil inegseased.
City and industrial sewages, solid residuals froifiedent
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 grdprocess,
and the density of these elements can reach toléghHevels
that threaten the nutritional safety of the humamdg's food
[2]. Sewages and industrial

different ways, are other resources of soil contamnon [3].

Entrance of heavy metals through human activitless
caused contamination of most of the soils, as conmiion
level of these soils is either higher than normalwill be, in
near future [4]. Through an investigation, conddcthy
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 i industrial
plant, which had been located there, and workingsfame
time.

By studying of the heavy metals level in soil af d&nd
moist regions, Dasilva etal [6] found that the leseZinc(Zn),
Cobalt(Co), Cadmium (Cd), Lead (Pb) will
increased, in soils with low moist level which aused as
farmlands, and it can be due to these region'salgure type.
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waste materials whige a®*"" =" _
discharged from factories, and penetrate the groimd while, just in

Rahmani [8] found that: the soils which irrigateyl ibdustrial
sewages, showed higher absorbable density of hreatsls.
Through another study conducted by Mousavi [9],clwtthe
subject was:"zoning of Hamedan region’s soils clhare
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 agdicultural
crops by heavy metals”, found that the Lead andntach

indalstridensity level in plant samples which have grownr nibe

factory, is alarmingly high and the highest leveld_ead and
Cadmium contamination level was observed in grasses|
for feeding cattle, and is also harmful to humaimge

In an area of 6800 km, Amini etal [11] used Indicat

Kriging (IK) for 255 surface soil samples (0-20cto)draw the
map of Cadmium and Lead contamination in the sofls
Isfahan region. they compared resulted densityldeveéth the

reference value of Switzerland; and observed thatdre than
80% of samples, Cadmium level exceed the refereatee

2% of samples, the Lead level extcdhe

reference value.

Through a study conducted by Abbaspour etal [12} wie
subject:"study of Cadmium and Lead contaminatiorsdme
agricultural soils of Iran”, they found that in hiyg
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 densitiehagoils of
Sepahanshahr's  suburb, located in the south @hdsf,
Dayani etal [13] found that high densities of heawgtals
specially Zinc and Lead, is the sign of these etémacrease
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 peathemistry

industries, with 20 km distance, were selected hs t

investigation territory; and through a field opévat soil

maps of soil samples,
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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 collecs@lomly
from 41 points of selected area.

The linear sampling method was used to soil sampdin
every point, wherein 3 identical samples, on alpdae, and
with the centrality of the main point, and with 2éntimeters
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 efery
sample were estimated according to the soil intemal
standards.

After finishing the field operation and soil expegnts and
estimating of every element's density, point dat@rev

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

TABLE |
T —TEST FORLEAD

converted to zone data by using Kriging method &#mel
distribution map of Lead were drawn.

One — Sample Statistics

Moreover, the absorbable Lead level and total Liexdl,
related to all of 41 soil samples were estimatet] were

statistically analyzed, by using, mediums comparisst’, and
also according to international standards of aad#etlimit of
heavy metals in soil.

1.
Borkhar plain has located between 51 degrees and

DiscussION

N Mean Standard Deviation Std. Error of Mean
Pb 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. PlaEn’s
maximum height is 2000 m, and minimum height is Q63
and the plain’s medium height is 1550m and the margi
height of the study territory is 2671 m from sesele The
main soil contaminant industries in Borkhar regioolude:
Isfahan refinery, Shahid Montazeri electricity powdant,
Isfahan petro chemistry; and small and large indhlsiowns
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 stanslandsoil,
the mediums comparing test(unilateral T test) vaesiu
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Fig. 3 Distribution map of Lead in Borkhar

According to the data shown in Fig. 3, and consigethe
test results, and as the Sig rate is lower thab, @@ can claim
with 95% confidence level, that the Lead level he soils of
the region is higher than standard limit. Studyiighe 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 expeédhat:
the more distance from contamination resource ointpo
contaminants, lead to lower levels of contaminadgssity.
Observing such behavior of the total levels of Leaud
Cadmium in Borkhar region is in contrast with abisgie.

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 framlustries, the
levels of total Cadmium increase. The maximum lewtEl
Cadmium is observed around industrial town
Mahmoudabad, and the last point of sampling, ieoke in
surrounding area of Dowlatabad.

of
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Considering the Lead acceptable limit standards]liparts
of the region, the soil's Lead level is higher thacteptable
limit, but the local dispersion of Lead does nolloiw any
particular pattern; and the maximum Lead level, dsn
observed on the shoulder of Isfahan-Tehran road,arthe
margin of industrial town of Mahmoudabad.

With regard to the results of this test, we camclgnat even
the least levels of the region’s Cadmium level, emds the
standard limit. While, from the point of local desgion, in
some parts of the region, the Cadmium level is iwitthe
acceptable range, but in surrounding areas of tridusown
of Mahmoudabad, and also industrial town of Dovidath the
Cadmium level of soil, is higher than acceptabriatli

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

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