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Abstract

Background and Objective: The soil around the cement plant is exposed to severe environmental
pollution due to the activities resulting from the transfer of raw materials and the process of cement
production. It deprives human beings of a healthy environment. The purpose of this study is to first
measure the concentration of heavy metals in the soil around the Tehran Cement Plant and then reduce
pollution by phytoremediation.

Material and Methodology: The study area in this research is the soil around Tehran Cement Factory
in Rey city and along Bibi Shahrbanoo mountains. First, soil was sampled from 200, 300, 400, 500
meters of the eastern side of Tehran Cement Factory and the control point, which is located 6 km west
of the factory, then soil samples were sent to the laboratory and the concentrations of heavy metals lead,
zinc, Copper in the soil of all points was evaluated by ICP-MASS, After that the phytoremediation
process was performed on these samples and the metal concentrations of the plants planted in the soil
of the pots specific to the sampling points and the soil after phytoremediation were measured in the
laboratory.

Findings: The soil of the sampling points around the plant is contaminated with heavy metals. The
concentration of heavy metals in the soil of all sampling points is higher than the control point and the
concentration of these metals decreases with increasing distance from the factory. According to the
standard of the World Health Organization, the concentration of lead metal in all sampling points in the
east of the factory is contaminated, the concentration of zinc metal in the range between low and medium
pollution (between 120 to 290 mg/kg) and copper metal It is above the low pollution range (more than
35 mg/kg). According to this standard, plants planted in the soil have all the places of severe
contamination with lead metal, the concentration of zinc in plants planted in the first point (200 meters)
is more than 60 mg/kg and contaminated, copper metal contamination is not seen in plants.
Concentrations of heavy metals in the soil after phytoremediation show a reasonable reduction to the
allowable range of some standards, also according to the standard of the World Health Organization, the
concentration of zinc in the third and fourth stations to the lower range of low pollution (less than 120
mg/kg).

1- Master of Civil Engineering Environmental Orientation, Department of Environment, Faculty of Management,
Islamic Azad University, West Tehran Branch.

2- Associate Professor, Department of Environment, Faculty of Management, Islamic Azad University, West
Tehran Branch.* (Corresponding Author)
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Discussion and Conclusions: Diffusion of dust and suspended particles by cement factories and then
its accumulation in the surrounding soils can increase the concentration of heavy metals in the soil,
which is observed in this study. Heavy metal concentrations in plants and soil after phytoremediation
indicate that the plant has good extraction potential and phytoremediation technology can be effective
in reducing the concentration of heavy metals in the soil to the allowable range of some standards.

Keywords: cement factory, control point, phytoremediation, Heavy metals.
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Figure 1. Suitable area for soil sampling (in the direction of prevailing wind in Tehran east of the factory, barren
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Figure 2. Soil sampling points in the direction of the prevailing wind of Tehran in the east of the factory and at a
distance of 100 meters from each other Located in barren land

4 olBimlosl jo aty oyo slo anlS o YL LS 51 LS
3ae g oS aly Gl 4 al eols lo) (e Gl (gl
Baalejl 4 (YL oS 5l om) SB glo wiged b oz
@Y okS 5l S SL b wgei b Glajen 5 2t JLul
Sulesl il oz o S 516 50 ool 8 30 00,5 oL,
5 oBinle;l glite Lyl pd o 4 O e (Al oo
SIS e WLE ley g9 50 ol Sglitte (gl ]IS
ogamdis a2 0 YO slos o la iolejl soles ol Sy 03Y
i plol Y Cashs,

b axsly

laol: Wigds (oo (G0 Awd Coond ¥ a4y Gudios () jo Lo Bl
o 5 s e lo s igms bl S K l3ls cale L3
cdale o)l cole 1o 5 Bl )0 (S wlilb cbale )

L oLE 5o S L swile 3L S s K o3l

sRalel 53,15 Jolyo
Lings G g S 510 az 0 Voo gles jo b digas loul
i o3 gt s hen ¥ SISl 95 Kbl 25
Segslds e 5 ead a, Sl sl Sk S e
Sy el 5 (HCL) 59,000 al 5 (HF) ol
s 5 gl o s 5 5505 o 5 L1 (HNOB)
oKiws Lawgs b diged g Wi osil, w4 jlaie O Lawgs
ool olBtwd Jow iz o2 ok 3JUI ICP-MASS
« Varian AA 240 FS;jl el o jle oKislejl o oo
5 Sy Sl 5 aenl S5 gsl8g 00m o0 2LS slo wigas
O)go slooad s g Wad Jo g 8Ll S kS g jane dnl
Ly 5 wad easle) o 4 Shaie Of bawgs s 285
gl @ arg L cé S o9 LT ICP-MASS olius
)ooﬁwo\}baﬁ.&uﬂm&:ﬁdlﬁdmﬁysﬁ
Lulyd fnlple sl (@Y olS 5l am 5 B8 aiged (o S

Gl S @iged 45 &0 oy el 5L alEitslojl LSy



V¥

o b 4l BbI SB 55 cpafiow Ol pld cdale Jials g o

(5ol 3 o5 (o) LS g (oYL ol jlam 9 b8 S (uiow wlpld cdale s polio -) Jguo

Table 1. Results values of soil heavy metal concentrations before and after phytoremediation and plants (mg/kg)
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Table 2. Standard values of pollution of iran Department of Environment in acidic soils of agricultural and
residential sectors (mg/kg)
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Table 3. WHO standard for heavy metal concentrations in soil
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Table 4. WHO Standard for Heavy Metal Concentrations in Plants (mg/kg)
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Table 5. European standard Heavy metals lead, zinc and copper in soil (mg/kg)
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Table 6. Comparison table of average concentrations of heavy metals in soil before and after phytoremediation
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