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Abstract

Twelve sampling locations were determent on a traverse 6 km long 500 m apart), in
order to collect soil samples from surface (0-5 cm) and sub surface (5 — 30 cm) for each
location.

It is worth mentioned, that the sampling were undertaken in the direction of the
prevailing wind direction away from the vicinity of cement fabric in Kirkuk .At each
site ,samples were collected at two soil depth, these soil samples were air dried and
sieved through 2mm,analysed for their some chemical and physical properties as well as
their total heavy metals content. The results indicated that the soils of the studied area
are calcareous in nature having 20.8 to 36.8% sandy clay loam to sandy loam in CaCos
texture and moderately to slightly alkaline (with mean pH 7.7). CaO percentages were
found to be high (24.1%) ,especially in the surface soil samples taken near the cement
factory. The soils were heavily contaminated with Cd and Co in comparison with other
heavy metals which the results showed none polluted. The most contaminated sites area
found within the 0 to2.5Km of the cement factory .

Key Words: Cement Dust , Soil Properties , Cement Factory and Kirkuk

Gladl — & oS S Adblaa B Culan) phiaa Joa Ay il el s Gl e claud) e S
) ) Cps alg ELH TR JNIVEN
Gl - olany /A alail) A - L g 63N agae/ (palal) Gl g ) aidaill 5 ) 5

-

Laday
iaf Cia galy die G p 500 Ailuays aS 6 Joday ellds 73503 12 ladacy ilisll 340 adlse cinaa
s I o 30 = 5 Gom el it S o 5 = s (e GBem ) (e e

c il e ASK b criand giias e e Tam # Ll oladl Slie) sy da) Al dilaie
5l (ailiadll Al Z3lall colls 5 Lale asilas b Jaie caling Ll z3lal) casin
ALEN ealial) (pe Ayl Ciligine ) A8V ddbiesl),

~ %20.8 on e i) Cus (L) Lppea Lagda 3 s Al dalaie 8 A5l o) ) gl )
Gy (Gley Aaagie — Aley Aainda Apagie) Op Lo gl Ao @b A sl GlisylS e %36,8
. (PH 7.7) Sl 4508 ) Ao 5ia pH

e L mhad) e 33AL Z3lall Lageads . % 24,1 caaly G ddle <l o gdlSH 3l A o
Ljlie ¢ by asnadl) Galaay Eighill e Jle (sgime ld culS Gl o ey ) ¢ Ctanad) Jana
e Al Gl ane bl eyl Al ALED ualiall 4y

- el piian (e oS 2,5 = ha (g 8y geana Dglall Bhlial Glabie Qlel o

C IS 5 s giias ¢ Al ailiad ¢ i) e dalibal) clas)



2013,4(3)

a5l 301 g ot 81 sl Al

Introduction

Air pollution has become a serious
problem in recent time due to rapid
growth of thermal power stations,
cement factories, steel and coal
industries. In comparsion to gaseous
pollutants, relatively little is known
about the effects of particulate
pollutants, on vegetation, soil microbial
population and other soil properties
(Igbal and Shafig 2001; Kaeq and Bolat
2007; Zargri and Shoar 2008) .The
impact of the cement dust on soil
properties and plant production has been
investigated by some researchers
(Saralabai and Vivkanadau 1995). The
determination of soil chemical and
physical properties and heavy metals
component are  very  important
parameters in monitoring environmental
pollution. In this respect, Ibanga et
al.2008 and Xiaoyu., et al, 2012)
reported that moderately to high
exchangeable Ca contents (3.02-
7.44cmol(+).Kg? was found on the
cement affected sites. Furthermore,
medium to high exchangeable Na (0.27-
138 cmol (+).Kg™) in the soils a round
the cement factory in Nigeria. Morghom,
et al, (2000) studied the effect of cement
dust after a period of 25 years of cement
production on soil physiochemical
properties.This  study showed that
exchangeable Ca,Na,H,Mg as well as
soil organic matter were significantly
higher in the affected soils than in the
non-affected soils. In Tunis, Loeppert
and Suarez (1996) reported an increase
of Ca, K and Fe on the surface of
surrounding soils of cement factory and
they suggest that the values of Si, K and
Ca could be used as an indication of
environment pollution in the vicinity
of the cement factory. Zerrouqi, et al,
(2008) reported in their study on soil
surrounding cement factory in  Morocco
that Calcium oxide and Sulfur oxide are
the principle component of pollution.
While Al-Khashman and Shawabkeh
(2006) revealed that Lead, Zinc and
Cadmium have the highest level in area

close to cement factory in Southern
Jordan.
To study area comprises the vicinity of

cement factory in Al-Has an Oasis,
Saudi Arabia. Al-Omron and El-
Maghraby (2011) and Martin, et al.,
(2006) indicated that the soils of area
are Calcareous in nature, and according
to accumulation index, the soils could be
classified as moderately to heavily
contaminated with(As,Cd,Pb and Ni)
and heavily contaminated with Cr,while
the soils were moderately polluted with
Zn. Xiaoyu, et al., (2012) analyzed the
heavy metal concentration of
(Cu,Zn,Pb,Cd,Ni and MN) in the surface
soils in industrial area in NE, China. The
data reveals a remarkable change in the
content of these heavy metals. Both the
correlation analysis and geostatistical
analysis showed that Cu, Zn, Pb and Cd
have a very similar spatial pattern and
come from the industrial activities, while
MN mainly caused by natural factors,
with recommendation need to make
great efforts to control the industrial
emission. The Kirkuk cement factory
was established (built) at 1983,
therefore, it is believed that a large
quantity of dust, commonly known as
cement kiln dust has been produced
during the production of cement in the
last 30 years, making it necessary to
evaluate the effect of cement dust on the
environment, with the main objective to
evaluate  physiochemical  properties
caused by the cement dust over 30 years.

Materials and Methods

Soil samples collected and Analyzed in
June 2012, twelve sampling point were
limited from a transect 6 km long in the
direction of dominate winds at the area
(500m apart), at every site two
composite samples for 0-5 cm and 5-30
cm) depth were collected using a
stainless steel shovel. Soil samples were
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stored in plastic bags, so they were air
dried and gently crushed and sieved
through a 2mm sieve and stored in
closed plastic containers for chemical
and physical analysis, calcium carbonate
was determined according to method
Soil pH and EC values were determined
in soil paste extract using a pH-meter
and EC-meter, particale size
distributions were analyzed according to
(Sparks, et al. ,1996), organic matter was
measured according to the method
described by (Sparks, et al. ,1996) .

Soil samples were digested with a
mixture 5:2:3 of HNOs :HCIOa4: HF, the
digested solutions were analyzed for
total , concentrations of Cu, Zn, Pb, Cd
, As , Cr and Ni and Mn by the Atomic

emission spectroscopy apparatus
according to the methods in Zerrouqi
and Shoar (2008).

Statistical Analysis

Statistical methods were applied to
process the data in terms of its
distribution and correlation among the
studied parameters. The commercial
statistics software package spss version
17.0 for windows was used for statistical
analysis in  present study. Basic
statistical parameters, such as mean,
median, standard deviation (SD),
coefficient of variation (CV). To identify
the relationship among heavy metals in
soil and soil parameters, person's
correlation coefficient analysis were
performed.

Results and discussion
Physiochemical properties of the soil:

The basic physiochemical properties of
the collected soil samples were
statistically summarized in Table (1)

The texture class of soil was generally
ranged from sandy clay loam, to sandy
loam in the most cases. In the surface
soil samples (0-5 cm) depth the
maximum percentages of sand, silt and
clay were 63.2, 454 and 32.1%
respectively, while the respective
minimum percentages reached 33.0, 20.3
and 10.4 % respectively.The studying
soils were calcareous in nature as the
CaCos content in such soils average at
27.4% on the other hand, the pH values
ranged from 4.3 to 8.1, while the ECe
values ranged from 4.3 to 43.6 ds.m-1
.This means that the studying soils were
saline to alkaline affected soils .Total Ca
and CaOs % ranged from 9.8 to 28.0%
and 9.8 -38.3 % respectively .1t is worth
to mention that the highest values of
such parameters were detected in the
surface soil samples taken at the 2 km
far from the cement factory, followed by
a gradual decrease with increasing the
distances from the cement factory
(Fig.1,2,3and4)

Table (1) : Statistical Summary for the Major Physical and Chemical Properties of the Study Area

0 -5 cm depth 5—30 cm depth

Parameter : :
Max Min Average | S.D Max Min Average S.D
Sand % 63.20 33.0 53.1 10.3 72.1 30.1 60.3 11.1
Silt % 45.40 20.3 26.4 7.2 36.8 19.8 23.2 7.2
Clay % 32.10 10.4 20.5 6.1 33.1 17.8 16.5 5.2
pH 8.1 7.8 7.9 1.3 7.6 7.3 7.4 1.2
Ec(ds.m-1) 23.6 4.5 11.5 3.8 15.1 4.3 7.8 1.8
CaCos % 36.8 21.3 274 4.6 32.0 20.8 24.6 4.1
Total Ca% 28.0 10.6 21.3 5.1 22.8 9.8 18.6 4.3
Total Ca0 38.3 108 | 162 | 68 | 321 | 98 15.2 6.1
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Fig. (1) : Distribution of CaCos; % in Surface Soil (0-5 cm) with the Distance Far from the Cement
Factory
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Fig. (2) : Distribution of CaCoz % in Sub Surface Soil (5-30 cm) with Distance Far from the
Cement Factory
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Fig. (3) : Distribution of pH in Surface Soil (0-5 cm) with the Distance Far from the Cement

Factory
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Fig. (4) : Distribution of pH in Sub Surface So
Factory

Heavy Metals Content in the Soil

The values in table (2) shows average
concentrations of heavy metals of soil
samples along the studied transect
compared to the average concentrations
and normal ranges in soils reported by
Lindsay (1979). The mean values of the
metals content in both studied soil depth
could be arranged in the following
descending order Mn > Zn > Cr >Pb >
Co > Cu > Ni > Cd obviously , the levels
of Cd and Co were high , where as the

il (5-30 cm) with the Distance Far from the Cement

values of the other metals were lowest
observed .

Although the results showed that the
concentration of studied metals were
lowest at the subsurface soil samples
compared with the surface samples,
because of the semi-arid condition at the
studied region and lowest amount of
rainfall which not increased more than
200 mm. and we conducted that the
concentration of Cd were relatively
lower at the subsurface depth samples
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(5-30 cm) were very close to the
common Cd range illustrated by Lindsay
(1979 ). This may be referring to the
higher CaCos content in the studying
soils ( Table, 1)

It is worth to mention that most of the
heavy metals contaminated soil samples
were situated more closed to the cement
factory .This finding is in agreement
with the results reported by Al —Omran
and ElI —Maghraby (2011) for the soil
around cement factory in Jordan and
Saudi Arabia respectively.

Conclusion

From the determined results it could be
conducted that the soil of the studying
area could be classified as moderately to
heavily contaminate with Cd and Co.

The most contaminated sites were
situated in the O to 25 km far from the
cement factory .Results also suggest

that the metals content in the studying
soil were positively correlated with the
soil PH ,soil organic matter and silt and
clay contents . Moreover the Cd and Co
were also positively correlated with soil
CaCo3 content (Table 3)

Acknowledgment
The authors wish to express their deep

thanks and gratitude to the Ministry of
Science and Technology who Kkindly
participated in sponsoring this work

Table (3) Pearson Coefficients between Some Soil Properties and Among Metals in the Study Area

Cd Cr Cu Ni Pb Zn

Clay% 0.20 0.18 0.02 0.16 0.26 0.28
Silt% 0.15 0.32 0.16 0.28 0.08 0.07
Sand% 0.19 -0.12 -0.09 -0.11 0.05 0.17
0.M% 0.32 0.49 0.64 0.11 0.49 0.52
CaCo3% 0.64 0.45 -0.15 -0.19 -0.08 -0.06
pH 0.22 0.20 0.05 0.04 0.25 0.38
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Table (2) Total Heavy Metal Contents (mg.k™)of Surface Soil (0.5 cm ) and Sub-Surface Soil (5-
30cm)for from Kirkuk Cement Factory North of Iraq Compared to Common Ranged in Soil

Total Heavy Metal Contents in the Soil
Z Surface Soil (0 - 5 cm)
&
500 1000 | 1500 | 2000 | 2500 | 3000 | 3500 | 4000 | 4500 | 5000 | 5500 | 6000 @

Cr | 416 40 40 405 | 39 395 393 |39 385 | 386 |38 38 39.3

Pb | 18.3 185 | 585 |66 59 60 60.3 15.5 16.6 16.8 16.5 16,5 | 35.2

Cd |38 3.8 3.7 3.9 3 3 34 34 2.8 2.8 2.7 2.6 3.2

Zn |31 32 48 48.5 50 50.9 53 54 53 60 61 63 50.4

Cu | 125 12.5 13 15 16.5 16.7 16.8 18 17.3 175 19 19.7 16.2

Ni 10 10.5 10.5 111 11.2 11 10.5 10.8 10.8 10 10.3 10.2 10.6

Co | 236 235 | 26 264 | 265 |30 303 | 304 |238 [235 |235 |24 25.9

Mn | 290 300 300 310 310 290 290 280 280 270 270 260 287

§ Total Heavy Metal Contents in the Soil
= Surface Soil (5-30 cm) 2 | Common
5 Range Soil
500 1000 | 1500 | 2000 | 2500 | 3000 | 3500 | 4000 | 4500 | 5000 | 5500 | 6000 @ mg.k™

Cr 36.3 36.2 36 36 358 | 358 35 35 353 | 353 35 352 | 35.6 100
it 4.5 4.5 4.3 4.4 4.4 4.3 4.3 4.5 4.5 4.8 4.8 4.8 4.5 60
= 0.3 0.2 0.2 0.5 0.5 0.4 0.4 0.3 0.3 0.2 0.2 0.3 0.3 0.6
Zn | 68 | 65 | 68 | 73 | 75 | 78 | 78 | 79 | 79 | 8 | 81 | 81 | 75 150
e 3.2 3 3 3.2 34 34 3 2.8 2.8 2.7 2.7 2.6 3 35
N 1.3 1.3 1.2 1 1 11 1.2 1.1 1.2 11 1.2 13 1.2 40
e 7 7.5 8 8.2 8.2 8 8 8.1 8.1 8 8 8 7.9 0.7
Mn 50 55 56 56 50 50 53 35 50 50 50 50 51.9 300
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