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Introduction
Cement is the most common material that is used in wide range of 

construction applications nowadays, such as pavement, houses, offices, 
roads, bridges and water supply system such as dams and cement 
is the main part in concrete. It becomes hard when it is mixed with 
water [1-7]. There are two common types of cement hydraulic and 
non- hydraulic which are based on the ability of the cement that can 
be hardened or set by the chemical interaction with water, Portland 
cement is one of the extensively used types of cement and it is the 
hydraulic sort that means it can be hardened under water. The chemical 
composition of Portland cement consists of lime (calcium oxide, CaO) 
mixed with silica (silicon dioxide, SiO2), usually containing calcium 
sulfate (CaSO4) and alumina (aluminum oxide, Al2O3) [8,9]. The top 
three countries for producing cement, in particular Portland cement 
are, China, India and the USA. Between 2005 to 2010 China to produce 
2,480 million tons of cement per year. Because of most fast developing 
building construction and population growth in most countries and 
especially in Kurdistan where there are a lot of mountains with a wide 
range of limestone that is suitable for producing cement, demand on 
cement industry year after year will be more. Therefore, a lot of cement 
industries come to Kurdistan to establish factories and to provide 
cement for the foundations and structures of the buildings which we 
live and work in. Cement plants have been named the 17 most pollutant 
industries by the central control board. For instance, Bazian cement 
plant established since 2008 in Kurdistan located about 30 kilometers 
away from Sulaimanyah, is able to produce is about 2.5 million tons 
per year. With certainty, all cement factories to some extent has cause 
environmental pollution. The most important point of view is that we 
must be concerned with the environment and at least, we would be able 
to reduce the rate of pollution by the cement industry. The three major 
types of environmental pollution by cement the industry are air, water 
and soil pollution which are dangerous for human health. Cement 
industry releases carbon dioxide into air directly by the heating of 
limestone, as well as the blasting in quarries causes of dust and pollutes 
air. The likewise, water can be polluted by the cement industry by the 
way of throwing their waste into the water system and this will lead to 
increased alkalinity levels of the water as high as 12 pH Soil composition 

made up 45 percent of mineral, 25 percent of air, 25 percent of water 
and only 5 percent of organic matter, therefore soil can be polluted by 
the Cement industry by exchanging their properties such as increasing 
levels of the toxic substances in soil, and a change in pH, K, Ca, Mg, and 
soil organic matter. This research paper will focus on soil pollution due 
to the cement plants [10,11].

Methodology
For the determination of the physiochemical properties of the 

contaminated soil samples 600 model Plaintest micro was used to 
determine the pH, TDS, and electric conductivity respectively (600 
modle Plaintest micro, UK). In addition, for the determination of the 
anions concentration Sulphate and Nitrate in the contaminated water 
samples, UV/Visible Spectrophotometer was employed (modle 6705 
UV/Vis Jenway, UK). While, for the Cations concentration which are 
(Ca+2, Pb+2), instrumental techniques were employed to determine the 
concentrations. These instruments are respectively flame photometer 
for calcium determination (Model PFP7 Jenway, UK), and Atomic 
absorption spectrophotometer for Lead Concentration (Model 210/211/ 
Buck Scientific) [12-21].

Results and Discussion
Results

The parameters in control soil like electrical conductivity, pH, lead 
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ions, sulphate ions, nitrate ions were found normal as per standard of 
WHO.

The above table shows that the value of the calcium range is 28-
44 ppm. The standard saturation of the calcium range in soil which is 
acceptable by agronomists is 25-37.5 ppm. Thus, most of the result of 
soil samples are not suitable for growth of plants except for two of them 
which are 28 ppm and 34 ppm. These two samples are suitable for the 
plants roots to grow (Tables 1-3).

The range of electrical conductivity value is 97.2-487 µS/cm and the 
standard value of electrical conductivity should be between 0 to 100000 
µS/cm for good soil. Thus, the result show that the soil samples around 
that area are suitable for the growth of plants.

The value of pH level is 7.14-8.1 in the soil and the suitable value of 
soil pH to growth the root of plant fall within a range between 6.5 which 
is slightly acidic and 7.5 which is slightly alkaline. The results show that 
most of the pH values of soil samples are not suitable for root growth 
of plants except for samples 4 and 5 which have values of 7.14 and 7.42.

The value of the nitrate range is 0.8-2.3 ppm and the fertility level 
of nitrates in a soil should not less than 10 ppm, otherwise the soil will 
count as a low fertility level and not suitable for plant grow.

The sulphate value range is 1.625-15.8 ppm, and we can determine 
the level of sulphate in the soil according to this standard if <4 is very 
low, 4 to 10 is low, and 10 to 20 is medium. Thus, the result show that 
the level of sulphate is very low in sample 6 and low in sample 3 and 5. 
It is medium in sample 1, 2 and 4. This shows some areas are suitable for 
agriculture and some are not.

The lead value range is 0.8-1.57 ppm, and according to the standard 
level of lead in the soil, the value of lead is low because it is less than 22 
ppm. The result of soil samples show that the level of lead in the area of 
the study is too low and the soil is not polluted by lead.

The above table shows that the value of calcium range is 16-47 ppm. 
The standard saturation of calcium range in soil which is acceptable by 
agronomists is 25-37.5 ppm. Thus, the result of three soil samples are 
not suitable for growth of the plants but, the other three samples are 
suitable for plant roots to grow. 

The range of electrical conductivity value is 53.7-571 µS/cm and the 
standard value of electrical conductivity should be between 0 to 100000 

µS/cm for good soil. Thus, the results show that the soil samples around 
that area are suitable for the growth of plants.

The value of pH level is 7.06-7.82 in the soil and the suitable value 
of soil pH to grow the roots of plants falls within a range between 6.5 
which is slightly acidic and 7.5 which is slightly alkaline. The results 
show that most of the pH values of soil samples are not suitable for the 
root growth of plant except for samples 2 and 4 which have values of 
7.21 and 7.06.

The value of nitrate range is 1.01-2.0 ppm and the fertility level of 
nitrates in soil should not be less than 10 ppm, otherwise the soil will 
count as a low fertility and not suitable for plants to grow.

The sulphate value range is 9.8-129.7 ppm and we can determine the 
level of sulphate in soil according to this standard if <4 is very low 0.4 to 
10 is low, 10 to 20 is medium. 20 to 50 is high and >50 is very high. Thus, 
the result shows that the level of sulphate is low in sample 3, medium in 
sample 1,2,4 and very high in sample 5 and 6. This shows some areas are 
suitable for agriculture and some are not.

The range of lead is 0.86-1.6 ppm, according to the standard level 
of lead in soil, the value of lead will be low if it is less than 22 ppm. The 
result of soil samples show that the level of lead in the area of study is 
too low and the soil is not polluted by lead.

Discussion

In the above table, there is a positive correlation between calcium 
and electrical conductivity. It means by increasing the concentration 
of calcium the electrical conductivity of soil samples increased. There 
is a negative correlation between pH and the concentration of lead and 
it means a high value of pH, and a low concentration of lead. There is 
also weak correlation between sulphate and nitrate ions concentrations 
of soil samples.

Conclusion
This study shows that the soil of the studied area could be 

categorized as moderately to heavily polluted. The value of different 
parameter in soil samples below 30 cm, showed the pH and electrical 
conductivity values are suitable for growth. Where the concentration 
of calcium is not suitable for plant growth. The result of nitrate and 
sulphate in soil samples showed the clearly low concentration of nitrate 
content in the soil of the polluted area and this low concentration is not 

Sample No Calcium ions (ppm) Electrical conductivity 
(µS/cm) pH Lead ions (ppm) Sulphate ions (ppm) Nitrate ions (ppm)

1 28 97.2 7.91 0.013 0.09 0.44
2 44 487 7.72 0.013 0.08 0.608
3 41 285 8.1 0.016 0.071 0.566
4 32 351 7.42 0.019 0.114 1.406
5 34 270 7.14 0.02 0.068 1.227
6 38 77.3 7.78 0.011 0.01 1.176

Table 1: This table shows the value of physicochemical parameters in soil samples below 30 cm.

Sample No Calcium ions (ppm) Electrical conductivity 
(µS/cm) pH Lead ions (ppm) Sulphate ions (ppm) Nitrate ions (ppm)

1 16 53.7 7.61 0.018 0.116 0.672
2 47 571 7.21 0.011 0.081 0.527
3 42 446 7.82 0.012 0.07 0.638
4 38 326 7.06 0.016 0.092 0.65
5 28 351 7.76 0.021 0.945 1.062
6 25 88.9 7.6 0.02 0.865 1.22

Table 2: This table shows the value of physicochemical parameters from the soil surface.
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adequate to plant growth. The analytical results of nitrate and sulphate 
concentration level showed that in some areas the ratio of sulphate 
and nitrate are adequate for the growth of plant but not in the other. 
The value of physicochemical parameters from the soil surface. Like 
the concentration of calcium is acceptable in three samples out of six 
samples. Where the value of electrical conductivity is suitable for, the 
growth of plants. The pH values are not suitable for plant growth. The 
concentration of nitrate is suitable for plant growth where the value of 
sulphate is not suitable for plant growth. The value of lead is very low 
and it does not effect the properties of the soil samples. There is a positive 
correlation between calcium and electrical conductivity. According to 
several chemical analyses the area surrounding industries shows that 
the further the area is from the factories, the better the soil pollution 
decreases. There is negative correlation between pH and concentration 
of lead. There is also a weak correlation between sulphate and nitrate 
ion concentrations in soil samples.

Recommendation 
We recommend first, reduce land disturbance by blasting 

operations in quarry area that has been done by cement plants prevent 
run off and leave a lot of vegetation cover. Second, cement plants 
should control the dust by fine water sprays. Third for all vehicle and 
big machine engines should use low sulphur diesel oil. Forth, the plant 
should cover of building materials like cement and put them in a place 
where they will not be washed into waterways or drainage areas.
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14. García R, Báez AP (2012) Atomic Absorption Spectrometry (AAS). INTECH 
Open Access Publisher, Rijeka, Croatia - European Union.

15. Shivaram S (2014) Measures to Contain Pollution Caused Due to Cement 
Production. International Journal of Emerging Technology and Advanced 
Engineering 4: 135-140.

16. Suciu I, Cosma C, Todică M, Bolboacă SD, Jäntschi L (2008) Analysis of 
Soil Heavy Metal Pollution and Pattern in Central Transylvania. International 
Journal of Molecular Sciences 9: 434-453.

17. Namasivayam C (1994) Conditioning of the soil polluted by cement dust using 
polymer flocculants: 1. Effects of anionic polyacrylamide. Toxicological & 
Environmental Chemistry 42: 65-70. 

18. Van Reeuwijk LP (2002) Procedures for Soil Analysis. 6th edn. Netherlands: 
International Soil Reference and Information Center.

19. Williams PJ (2010) Pollution Control Technology for the Cement Industry. 
Montego Bay, Jamaica: Babcock & Wilcox Power Generation Group, Inc. 
Barberton, Ohio, USA.

20. Tavallali H, Asrari E, Attaran AM, Tabandeh M (2010) Sensitive determination 
of lead in soil and water samples by cloud point extraction-flame atomic 
absorption spectrometry method. Int J ChemTech Res 2: 1731-1737. 

21. http://www.esciencecentral.org/journals/pollution-and-effects.php

Calcium ions (ppm) Electrical 
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Calcium ions (ppm) 1
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Table 3: This table represents correlation between physicochemical parameters of soil surface samples and below the 30 cm soil samples.
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