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Abstract

Exposure to toxic heavy metals is associated with many chronic diseases and can cause a wide variety of health problems. Urban soils 
receive varying inputs of heavy metals from a variety of mobile or stationary sources such as vehicular traffic, industrial plants, power generation 
facilities, residential oil burning, waste incineration, construction and demolition activities and re-suspension of surrounding contaminated soils 
and makes a significant contribution to the pollution in the urban environment. Therefore, the study of urban soil is important for determining 
the origin, distribution, and level of heavy metal contamination in urban environments. Present paper deal with the review of the soil analysis 
and hazardous effects on human health.

 The study of environment is going on from centuries and the chemical composition of naturally occurring soil is keep on changing according 
to the climatic and atmospheric conditions of biosphere. This ratio is the deciding factor of fertility of soil and as the composition of soil keep on 
changing the fertility and quality of soil degrading simultaneously. Two main sources of metal concentration inherited from parent rock, during 
origin of earth and anthropogenic contamination [1]. It causes the change in heavy metal ratio in soil and plants during a period [2]. Although 
forests soil is less contaminated due to least human influence. The variation in the composition of heavy metal in soil have disasters effect on 
nature of mine soils and its risk assessment in their respective studies [3]. During extraction of heavy metal from mine the metal retained in 
soil so composition of soil changes [4]. Wide range of studies on Environmental Pollution are available according to climatic conditions, varies 
Urban to Rural Worldwide. The amount/concentration of iodine and carbonates in various samples of rocks and sea water varies according to 
the environmental condition, the distribution of iodine throughout earth crust including surface of soil water and percentage presence of mica in 
clay and shale [5]. There is a dense relation of environmental chemical composition of natural recourses and pollution in their separate studies 
[6]. The water in India is specified under BIS, Indian standard drinking water specifications, IS: 10500, [7]. The distribution of heavy metals in 
surface water of Ranipet industrial area in Tamil Nadu, India [8]. The influence of heavy metal on environment arises from sewage sludge of 
ferrosols [9]. The consequences of emission of heavy metal through various sources and their dominance of toxicity or traces of metal on soil 
and natural water in the different areas of Planet Earth [10,11]. Metals also have a vital advantage for our bodies or living organisms, these are 
utilized by various modes in any biological system as,

Nickel (Ni): Ni is cubic crystal, silvery and a d-block metal (period 4 and group 10). It has atomic number 28, atomic mass 58.7, density 
8.9 g/cm3, high melting and boiling point. It is an element that occurs in the environment only at very low levels and is essential in small doses. 

Chromium (Cr): Cr is a cubic crystal, steel gray, very hard and a d-block metal (period 4 and group 6). Chromium is required for carbohydrate 
and lipid metabolism and the utilization of amino acids. Chromium is used in metal alloys and pigments for paints, cement, paper, rubber, and 
other materials [12]. 

Zinc (Zn): Zn is a hexagonal crystal, bluish-white metal and a d-block metal (period 4 and group 12). It also has atomic number 30, atomic 
mass 65.4, density 7.15 g/cm3. Then also from the use of liquid manure, composted materials, fertilizers, and pesticides in agriculture [13]. 

Copper (Cu): Cu is a cubic crystal, reddish and a d-block metal. (period 4 and group 11).Cu has atomic number 29, atomic mass 63.5, density 
8.96 g/cm3 ,High melting point 1357 K and boiling point 2840 K. It occurs in rocks, soil, water, air, plants, and animals. It is also an essential 
micronutrient required in the growth of both plants and animals. 

Cadmium (Cd): Cd enters the environment through the uncontrolled burning of coal and garbage and through the food chain directly or 
indirectly from plants or animals [3]. 

Lead (Pb): Pb is cubic crystal, silver blue-white, soft and a p-block metal (period 6 and group 14). According to lead is a naturally occurring 
and found as a mineral combined with other elements such as sulphur (PbS, PbSO4) and oxygen (PbCO3). 
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Introduction 
Urban soil is highly influenced anthropogenic sources such as 

industrial and economical activities. Bioaccumulation of various 
chemical in a living organism as compared to the chemical 
concentration in the environment was studied. Dietary intake of 
food may constitute a major source of long-term low level body 
accumulation of heavy metals [14]. Activates as agriculture, 
industrial waste, sewage wastewater, mining and metallurgy, 
manufacturing, fuel combustion and atmospheric deposition 
of dust particles can also introduce heavy metals into water 
bodies thereby contaminating them by human interference 
[15,16]. The multi-element analysis of roadside deposition 
and sedimentation in Honolulu (Hawaii), observed that Road 
deposited sedimentation (RDS) degraded the quality of water 
bodies, high concentration of transition metal like Pb, Cu and Zn 
were detected, which is the root cause of toxicity urban drainage 
system [17-19]. In India contamination of soil by heavy metal 
was analyzed near Ganga Plain [20]. The feasibility of estimating 
heavy metal in floodplain soil [21]. The deposition of cadmium 
lead and zinc in Europe during the period 1955–1987. Every 
metal has different effect on soil, the effect of Cu and Cd metal 
ions on plant growth and on various environmental pollution. 
The effect of contaminated elements on terrestrial environment 
due to bioavailability and toxicity [22,23]. Organic matter 
contamination and their availability on terrestrial environment 
and the carcinogenic, mutagenic, toxicity of organic pollutants 
including polychlorinated dibenzo-p-dioxins and polychlorinated 
dibenzofurans (PCDD/Fs), polychlorinated naphthalene (PCNs), 
and polybrominated biphenyl ethers (PBDEs).Irrigated water 
plays an important role in heavy metal contamination in soil 
[19]. Uses of sewage water for irrigation for a long time degrades 
the quality of plants and increase the toxic elements [24]. The 
benefits of heavy metal and other substances content of waste 
sewage water, on horticultural crops [25,26] studied the impact 
of fertilizer on plants irrigated in sewage water. Random Rise 
in amount of heavy metal in plants and vegetables is due to 
irrigating plants with sewage water. Extractions of metals 
from their ores are one of the major source of environmental 
pollution release and increase of metal and metalloids as Pb, Zn 
etc through mining and smelting process was observed [27]. Soil 
contamination near non-ferrous metal smelters. 

Heavy Metal Contamination Hazardous Effect 
Human activities have been affected globally by heavy metals 

resulting in a progressive rise in the flux of bioavailable chemical 
forms to the atmosphere [28]. Heavy metals can sufficiently create 
hazardous effect in living organism as they can exist prolong in 
different organic and inorganic complex forms [29]. They are non 
biodegradable and therefore do not decay with time. The intake 
rate of heavy metals by an organism is relatively very high than 
its excretion rate, therefore these become dangerous for human 
health [30]. Heavy metals can easily inhale, ingestion and dermal 
contact absorption by human body. Metal can also accumulate in 
soils, plants and in aquatic animal and plants. As heavy metals 

have a very long half life so they can accumulate and retain in 
living organism. The existence of heavy metals can cause various 
health problems for organism and is highly dangerous for some 
organisms if it is present in the environment alone. Increasing 
exposure to toxic elements in marine and terrestrial organisms 
can have adverse toxicological effects [3]. Heavy metal exposure 
is normally chronic (exposure over a longer period of time), due 
to food chain transfer connected the soil with human health in 
his review paper [31-33] studied environmental risk assessment 
and remediation of soils contaminated due to waste disposal 
from tannery industries in Tamil Nadu and Kanpur (India), [34]. 
The risk of heavy metal contaminated soil on crop irrigated by 
contaminated water in Beijing (China). 

The composition of metal and traces of element through 
their work [35]. The accumulation risk of heavy metals in soil 
and vegetable crop irrigated with sewage water in a specific 
area of Saudi Arabia [36]. The contaminated soil effected by 
pollutants and toxic metals on edible plants irrigated by sewage 
water in their various studies [37,38]. The implement of heavy 
metal contamination on agricultural soil and it’s prolong effect 
on environment and human health. Fertilizers contain some 
amount of N, P and K nutrients which contribute to organic 
matter recycling and restoring the fertility [39]. Growth of heavy 
metal in agricultural soil through waste water affects the quality 
of food [40-42]. The accumulation of metal in soil and tomatoes 
crop irrigated with sewage water in Mysore city, Karnataka, 
India [43]. Distribution and contamination of heavy metal in Red 
Sea Coastal areas and their effect on Benthic Foraminifera(Sea 
Plants) in Jeddah Saudi Arabia. The health risk to dietary 
intake of toxic metal from Spinacia olerancea harvested from 
contaminated soil around Tshwane, South Africa [44-51].

References
1. Baize D, Sterckeman T (2001) of the necessity of knowledge of the 

natural pedo-geochemical background content in the evaluation 
of the contamination of soils by trace elements. Science of the Total 
Environment 264 (1-2): 127-139. 

2. Laura Hernandez L, Probst A, Probst JL, Ulrich E (2003) Heavy metal 
distribution in some French forest soils: evidence for atmospheric 
contamination Science of The Total Environment. 312(1-3): 195-219. 

3. Li J, Zhang G, Qi S, Li X, Peng X (2006)Concentrations, enantiomeric 
compositions, and sources of HCH, DDT and chlordane in soils from 
the Pearl River Delta. South China Science of the Total Environment 
372(1): 215-224. 

4. Cabral AR, Guy Lefebvre G, (1998) Use of Sequential Extraction in the 
Study of Heavy Metal Retention by Silty Soils. 102(3): 329-344. 

5. Muramatsu Y, Wedepohl KH (1998) The distribution of iodine in the 
earth’s crust. Chemical Geology 147(3-4): 201-216. 

6. McGrath SP, Loveland PJ (1992) The soil geochemical atlas of England 
and Wales. AFRC Inst. of Arable Crops Research 101(60). 

7. BIS (1991) Indian standard drinking water specifications, Bureau of 
Indian Standards, New Delhi, India.

8. Gowd SS, Govil PK (2008)Distribution of heavy metals in surface 
water of Ranipet industrial area in Tamil Nadu, India. Environmental 
Monitoring and Assessment 136(1): 197-207. 

http://dx.doi.org/10.19080/IJESNR.2017.06.555698
http://www.academia.edu/15447035/Of_the_necessity_of_knowledge_of_the_natural_pedo-geochemical_background_content_in_the_evaluation_of_the_contamination_of_soils_by_trace_elemen
http://www.academia.edu/15447035/Of_the_necessity_of_knowledge_of_the_natural_pedo-geochemical_background_content_in_the_evaluation_of_the_contamination_of_soils_by_trace_elemen
http://www.academia.edu/15447035/Of_the_necessity_of_knowledge_of_the_natural_pedo-geochemical_background_content_in_the_evaluation_of_the_contamination_of_soils_by_trace_elemen
http://www.academia.edu/15447035/Of_the_necessity_of_knowledge_of_the_natural_pedo-geochemical_background_content_in_the_evaluation_of_the_contamination_of_soils_by_trace_elemen
https://www.ncbi.nlm.nih.gov/pubmed/12873411
https://www.ncbi.nlm.nih.gov/pubmed/12873411
https://www.ncbi.nlm.nih.gov/pubmed/12873411
https://link.springer.com/article/10.1023/A:1004930710902
https://link.springer.com/article/10.1023/A:1004930710902
https://elibrary.ru/item.asp?id=4434
https://elibrary.ru/item.asp?id=4434
https://www.cabdirect.org/cabdirect/abstract/19951908817
https://www.cabdirect.org/cabdirect/abstract/19951908817
https://link.springer.com/article/10.1007/s10661-007-9675-5
https://link.springer.com/article/10.1007/s10661-007-9675-5
https://link.springer.com/article/10.1007/s10661-007-9675-5


How to cite this article: Shalini A, RS Lokhande, CK Jain. Study of Metal Contaminated Soil on Various part of Planet Earth. Int J Environ Sci Nat Res. 
2017; 6(5): 555698. DOI: 10.19080/IJESNR.2017.06.555698.0116

International Journal of Environmental Sciences & Natural Resources

9. Cornu S, Neal C, Ambrosi JP, Whitehead P, Neal M et al. (2001) Resonant 
Waveguide Grating Biosensor for Living Cell Sensing .Science of The 
Total Environment 271(1-3): 27-48. 

10. Ikenaka Y, Nakayama SMM, Muzandu K, Choongo K, Teraoka H (2010) 
Heavy metal contamination of soil and sediment in Zambia. Journal of 
Aerosol Science 41(4): 401-412. 

11. Järup L (2003) Hazards of heavy metal contamination. Br Med Bull 68 
(1): 167-182. 

12. Nogueira TAR, JosédeMelo W, Fonseca IM, Marques MO, He Z Barium 
(2010) uptake by maize plants as affected by sewage sludge in a long-
term field study.  Journal of Hazardous Materials 181[1-3]:1148-1157.

13. Makurdi, Nigeria CA, J Abah, Ubwa ST, Ekele S (2013) USA Article 
Soil Availability and Uptake of Some Heavy Metals by Three Staple 
Vegetables Commonly Cultivated along the South Bank of River Benue. 
International Journal of Environment and Bioenergy 8(2): 56-67. 

14. Cheng Z, Wang HC, Du J, Sthiannopkao S, Xing et al. (2013) Dietary 
exposure and risk assessment of mercury via total diet study in 
Cambodia. Chemosphere 92(1): 143-149. 

15. Luo XS, Ding J, Xu B, Wang YJ, Li HB, et al. (2012)Incorporating 
bioaccessibility into human health risk assessments of heavy metals in 
urban park soils. Science of the Total Environment 424: 88-96. 

16. Muchuweti M, Birkett J, Chinyanga E, Zvauya R, Scrimshaw MD 
(2006) Heavy metal content of vegetables irrigated with mixtures of 
wastewater and sewage sludge in Zimbabwe: Implications for human 
health; Agriculture, Ecosystems & Environment. 112(1): 41-48. 

17. Chung, BY, CH Song, BJ Park, JY Cho (2011) Heavy metals in brown 
rice (Oryza sativa L.) and soil after long-term irrigation of wastewater 
discharged from domestic sewage plants. Pedosphere 21(5); 621-627. 

18. Lone MI, Saleem S, Mahmood T, Saifullah K, Hussain G (2003) Heavy 
metal contents of vegetables irrigated by sewage/Tube well water. 
International journal of Agriculture and Biology 15(4): 533- 535. 

19. Mapanda F, Mangwayana EN, Nyamangara J, Giller KE (2005) The effect 
of long-term irrigation using wastewater on heavy metal contents of 
soils under vegetables in Harare, Zimbabwe. Agriculture, Ecosystems 
and Environment 107: 151-165. 

20. Ansari AA, Singh IB, Tobschall HJ (1999) Status of anthropogenically 
induced metal pollution in the Kanpur-Unnao industrial region of the 
Ganga Plain, India Environ..Geol (38): 25-33. 

21. Leenaers H, Okx JP, Burrough PA (2013) Employing elevation data 
for efficient mapping of soil pollution on floodplains. Journal of Saudi 
Chemical Society 17(3): 315-319. 

22. Hooda PS, Naidu R (2004) Speciation, bioavailability and toxicity 
relationships of contaminants in the terrestrial environment. 
Proceedings of International Contaminated Site Remediation 
Conference, Adelaide, South Australia.

23. Jiangming MoJ, Zhang W, Zhu W, Gundersen P, Fang Y, et al. (2008) 
Nitrogen addition reduces soil respiration in a mature tropical forest 
in southern China. Global Change Biology 14(2): 403-412. 

24. Alloway BJ (2009) Soil factors associated with zinc deficiency in crops 
and humans. Environmental Geochemistry and Health 31(5): 537-548. 

25. Burke DJ, Zhu S, Lansigan MPP, Hewins CR, Samia ACS (2014) 
Titanium oxide nanoparticle effects on composition of soil microbial 
communities and plant performance. Biology and Fertility of Soils 
50(7): 1169-1173. 

26. Ettler V (2016) Soil contamination near non-ferrous metal smelters: A 
review. Applied Geochemistry (64): 56-74. 

27. Ahmet Esitken A, Yildiz HE, Ercisli S, Donmez FM, Turan M, et al. (2010) 
Effects of plant growth promoting bacteria (PGPB) on yield, growth 

and nutrient contents of organically grown strawberry. Scientia 
Horticulturae 124(1): 62-66. 

28. Adelekan BA, Abegunde KD (2014) Heavy metals contamination of soil 
and groundwater at automobile mechanic villages in Ibadan, Nigeria. 
Environmental Studies 9(1): 18-24. 

29. A Facchinelli A, Sacchi E, Mallen L (2001) Multivariate statistical 
and GIS-based approach to identify heavy metal sources in soils. 
Environmental Pollution 114(3): 313-324. 

30. Oliver MA (1997) Soil and human health: a review. Next article in issue: 
Soil structural quality. compaction and land management 48(4): 573-
592. 

31. Gowd S, Srinivasa, AK Krishna AK, Govil PK (2005) Environmental 
risk assessment and remediation of soils contaminated due to waste 
disposal from tannery industries, a case study of Ranipet industrial 
area, Tamil Nadu, India. Geochim Cosmochim Acta 69(10): 1-427. 

32. Gowd S, Srinivasa Murthy NN, Govil PK (2007) Soil contamination 
due to heavy metals from tannery industries: a case study of Jajmau 
(Kanpur) and Unnao industrial areas, Uttar Pradesh, India. Geochim. 
Cosmo chim Acta 71(15): 1-964. 

33. Khan S, Cao Q, Zheng YM, Huang YZ, Zhu YG (2008) Health risks of 
heavy metals in contaminated soils and food crops irrigated with 
wastewater in Beijing. China Environ Pollut 152(3): 686-692. 

34. Aslam J, Khan SA , Khan SH (2013) Heavy metals contamination 
in roadside soil near different traffic signals in Dubai, United Arab 
Emirates. Journal of Saudi Chemical Society 17(3): 315-319. 

35. Outhman AM, Bharose R (2014) Effect of different levels of sewage 
sludge on chemical properties of soil grow with cereal crops. Ijcbs 
Review Paper 1(4): 2349-2724. 

36. Alghobar MA, Suresha S (2017) Evaluation of metal accumulation 
in soil and tomatoes irrigated with sewage water from Mysore city, 
Karnataka, India. Journal of the Saudi Society of Agricultural Sciences 
16(1): 49-59. 

37. Lion GN, Olowoyo JO (2013) Population health risk due to dietary 
intake of toxic heavy metals from Spinacia oleracea harvested from 
soils collected in and around Tshwane, South Africa South African. 
Journal of Botany 88: 178-182.  

38. Alloway BJ (1990) Heavy Metals in Soils. Blackie Academic and 
Professional Glasgow

39. Ansari MI, Malik M (2007) Biosorption of nickel and cadmium by 
metal resistant bacterial isolates from agricultural soil irrigated with 
industrial wastewater. Bioresource Technology 98(16): 3149-3153. 

40. Bashan Y, Salazar BG, Moreno M, Lopez BR, Linderman RG (2012) 
Restoration of eroded soil in the Sonoran Desert with native 
leguminous trees using plant growth-promoting microorganisms 
and limited amounts of compost and water. Journal of Environmental 
Management (102): 26-36. 

41. Bhagure GR, Mirgane SR (2011) Heavy metal concentrations in ground 
waters and soils of Thane Region of Maharashtra, India. Environ Monit 
Assess 173(1-4): 643-652.

42. Chegenizadeh A, Ghadimi B, Nikraz H (2014) The Prediction of 
Contaminant Transport through Soil: A Novel Two-Dimensional Model 
Approach. Environmental Skeptics and Critics 3(2): 24-38. 

43. Crnković D, Ristić M,Antonović D (2007) Distribution of Heavy Metals 
and Arsenic in Soils of Belgrade (Serbia and Montenegro) 15(6): 581-
589. 

44. Hassanein K, Castillo O, Gómez-García CJ, Zamora F, Ochoa PA (2015) 
Asymmetric and Symmetric Dicopper (II) Paddle-Wheel Units with 
Modified Nucleobases. Cryst. Growth Des 15(11): 5485-549.

http://dx.doi.org/10.19080/IJESNR.2017.06.555698
https://www.ncbi.nlm.nih.gov/pubmed/14757716
https://www.ncbi.nlm.nih.gov/pubmed/14757716
http://europepmc.org/abstract/med/20579810
http://europepmc.org/abstract/med/20579810
http://europepmc.org/abstract/med/20579810
file:///C:\Users\juniper2003\Downloads\Envio1086_131119195251.pdf
file:///C:\Users\juniper2003\Downloads\Envio1086_131119195251.pdf
file:///C:\Users\juniper2003\Downloads\Envio1086_131119195251.pdf
file:///C:\Users\juniper2003\Downloads\Envio1086_131119195251.pdf
http://europepmc.org/abstract/med/22444057
http://europepmc.org/abstract/med/22444057
http://europepmc.org/abstract/med/22444057
http://bura.brunel.ac.uk/handle/2438/3851
http://bura.brunel.ac.uk/handle/2438/3851
http://bura.brunel.ac.uk/handle/2438/3851
http://bura.brunel.ac.uk/handle/2438/3851
https://www.researchgate.net/publication/232408345_Heavy_Metals_in_Brown_Rice_Oryza_sativa_L_and_Soil_After_Long-Term_Irrigation_of_Wastewater_Discharged_from_Domestic_Sew
https://www.researchgate.net/publication/232408345_Heavy_Metals_in_Brown_Rice_Oryza_sativa_L_and_Soil_After_Long-Term_Irrigation_of_Wastewater_Discharged_from_Domestic_Sew
https://www.researchgate.net/publication/232408345_Heavy_Metals_in_Brown_Rice_Oryza_sativa_L_and_Soil_After_Long-Term_Irrigation_of_Wastewater_Discharged_from_Domestic_Sew
https://www.researchgate.net/publication/233736025_Heavy_Metal_Contents_of_Vegetables_Irrigated_by_SewageTubewell_Water
https://www.researchgate.net/publication/233736025_Heavy_Metal_Contents_of_Vegetables_Irrigated_by_SewageTubewell_Water
https://www.researchgate.net/publication/233736025_Heavy_Metal_Contents_of_Vegetables_Irrigated_by_SewageTubewell_Water
http://www.academia.edu/5537778/The_effect_of_long-term_irrigation_using_wastewater_on_heavy_metal_contents_of_soils_under_vegetables_in_Harare_Zimbabwe
http://www.academia.edu/5537778/The_effect_of_long-term_irrigation_using_wastewater_on_heavy_metal_contents_of_soils_under_vegetables_in_Harare_Zimbabwe
http://www.academia.edu/5537778/The_effect_of_long-term_irrigation_using_wastewater_on_heavy_metal_contents_of_soils_under_vegetables_in_Harare_Zimbabwe
http://www.academia.edu/5537778/The_effect_of_long-term_irrigation_using_wastewater_on_heavy_metal_contents_of_soils_under_vegetables_in_Harare_Zimbabwe
https://link.springer.com/article/10.1007/s002540050397
https://link.springer.com/article/10.1007/s002540050397
https://link.springer.com/article/10.1007/s002540050397
http://adsabs.harvard.edu/abs/2008GCBio..14..403M
http://adsabs.harvard.edu/abs/2008GCBio..14..403M
http://adsabs.harvard.edu/abs/2008GCBio..14..403M
https://www.researchgate.net/publication/24205708_Soil_factors_associated_with_zinc_deficiency_in_crops_and_humans
https://www.researchgate.net/publication/24205708_Soil_factors_associated_with_zinc_deficiency_in_crops_and_humans
https://link.springer.com/article/10.1007/s00374-014-0938-3
https://link.springer.com/article/10.1007/s00374-014-0938-3
https://link.springer.com/article/10.1007/s00374-014-0938-3
https://link.springer.com/article/10.1007/s00374-014-0938-3
http://adsabs.harvard.edu/abs/2016ApGC...64...56E
http://adsabs.harvard.edu/abs/2016ApGC...64...56E
https://www.researchgate.net/publication/223550418_Effects_of_plant_growth_promoting_bacteria_PGPB_on_yield_growth_and_nutrient_contents_of_organically_grown_strawb
https://www.researchgate.net/publication/223550418_Effects_of_plant_growth_promoting_bacteria_PGPB_on_yield_growth_and_nutrient_contents_of_organically_grown_strawb
https://www.researchgate.net/publication/223550418_Effects_of_plant_growth_promoting_bacteria_PGPB_on_yield_growth_and_nutrient_contents_of_organically_grown_strawb
https://www.researchgate.net/publication/223550418_Effects_of_plant_growth_promoting_bacteria_PGPB_on_yield_growth_and_nutrient_contents_of_organically_grown_strawb
https://www.researchgate.net/publication/267411897_Heavy_metals_contamination_of_soil_and_groundwater_at_automobile_mechanic_villages_in_Ibadan_Nigeria
https://www.researchgate.net/publication/267411897_Heavy_metals_contamination_of_soil_and_groundwater_at_automobile_mechanic_villages_in_Ibadan_Nigeria
https://www.researchgate.net/publication/267411897_Heavy_metals_contamination_of_soil_and_groundwater_at_automobile_mechanic_villages_in_Ibadan_Nigeria
https://www.ncbi.nlm.nih.gov/pubmed/11584630
https://www.ncbi.nlm.nih.gov/pubmed/11584630
https://www.ncbi.nlm.nih.gov/pubmed/11584630
http://onlinelibrary.wiley.com/doi/10.1111/ejs.1997.48.issue-4/issuetoc
http://onlinelibrary.wiley.com/doi/10.1111/ejs.1997.48.issue-4/issuetoc
http://onlinelibrary.wiley.com/doi/10.1111/ejs.1997.48.issue-4/issuetoc
http://onlinelibrary.wiley.com/doi/10.1111/ejs.1997.48.issue-4/issuetoc
https://www.ncbi.nlm.nih.gov/pubmed/17720286
https://www.ncbi.nlm.nih.gov/pubmed/17720286
https://www.ncbi.nlm.nih.gov/pubmed/17720286
https://www.researchgate.net/publication/251666371_Heavy_metals_contamination_in_roadside_soil_near_different_traffic_signals_in_Dubai_United_Arab_Emirates
https://www.researchgate.net/publication/251666371_Heavy_metals_contamination_in_roadside_soil_near_different_traffic_signals_in_Dubai_United_Arab_Emirates
https://www.researchgate.net/publication/251666371_Heavy_metals_contamination_in_roadside_soil_near_different_traffic_signals_in_Dubai_United_Arab_Emirates
http://www.ijcbs.org/Document/July/ijcbs.org%2016.pdf
http://www.ijcbs.org/Document/July/ijcbs.org%2016.pdf
http://www.ijcbs.org/Document/July/ijcbs.org%2016.pdf
http://www.ingentaconnect.com/content/doaj/1658077x/2017/00000016/00000001/art00007
http://www.ingentaconnect.com/content/doaj/1658077x/2017/00000016/00000001/art00007
http://www.ingentaconnect.com/content/doaj/1658077x/2017/00000016/00000001/art00007
http://www.ingentaconnect.com/content/doaj/1658077x/2017/00000016/00000001/art00007
https://www.researchgate.net/publication/263093423_Population_health_risk_due_to_dietary_intake_of_toxic_heavy_metals_from_Spinacia_oleracea_harvested_from_soils_collected_in_and_around_Tshwane_South_Africa
https://www.researchgate.net/publication/263093423_Population_health_risk_due_to_dietary_intake_of_toxic_heavy_metals_from_Spinacia_oleracea_harvested_from_soils_collected_in_and_around_Tshwane_South_Africa
https://www.researchgate.net/publication/263093423_Population_health_risk_due_to_dietary_intake_of_toxic_heavy_metals_from_Spinacia_oleracea_harvested_from_soils_collected_in_and_around_Tshwane_South_Africa
https://www.researchgate.net/publication/263093423_Population_health_risk_due_to_dietary_intake_of_toxic_heavy_metals_from_Spinacia_oleracea_harvested_from_soils_collected_in_and_around_Tshwane_South_Africa
https://www.ncbi.nlm.nih.gov/pubmed/17166714
https://www.ncbi.nlm.nih.gov/pubmed/17166714
https://www.ncbi.nlm.nih.gov/pubmed/17166714
https://www.ncbi.nlm.nih.gov/pubmed/22425876
https://www.ncbi.nlm.nih.gov/pubmed/22425876
https://www.ncbi.nlm.nih.gov/pubmed/22425876
https://www.ncbi.nlm.nih.gov/pubmed/22425876
https://www.ncbi.nlm.nih.gov/pubmed/22425876
https://www.ncbi.nlm.nih.gov/pubmed/20300835
https://www.ncbi.nlm.nih.gov/pubmed/20300835
https://www.ncbi.nlm.nih.gov/pubmed/20300835
https://hero.epa.gov/hero/index.cfm/reference/details/reference_id/462897
https://hero.epa.gov/hero/index.cfm/reference/details/reference_id/462897
https://hero.epa.gov/hero/index.cfm/reference/details/reference_id/462897


How to cite this article: Shalini A, RS Lokhande, CK Jain. Study of Metal Contaminated Soil on Various part of Planet Earth. Int J Environ Sci Nat Res. 
2017; 6(5): 555698. DOI: 10.19080/IJESNR.2017.06.555698.0117

International Journal of Environmental Sciences & Natural Resources

45. Iain Thornton, Li, Xiangdong (2001) Chemical partitioning of trace 
and major elements in soils contaminated by mining and smelting 
activities. Applied Geochemistry 16(15): 1693-1706. 

46. Jaradat M, Qasem, Momani Kamal A, Jbarah Abdel Aziz Q, Massadeh 
Adnan (2004) Inorganic analysis of dust fall and office dust in an 
industrial area of Jordan. Environmental Research 96(2): 139-144. 

47. Jain CK, Ali I (2000) Arsenic : occurrence, toxicity and speciation 
techniques Water Research. 34(17): 4304-4312. 

48. Jain CK (2004) Metal fractionation study on bed sediments of River 
Yamuna. India Water Research Total Environ (319): 185-195. 

49. Josepha S, Camps Arbestain M, Lina Y, Munroea P, Chia CH (2010) An 
investigation into the reactions of biochar in soil. Australian Journal of 
Soil Research 48: 501-515. 

50. Khan S, Cao Q, Zheng YM, Huang YZ, Zhu YG (2008) Health risks of 
heavy metals in contaminated soils and food crops irrigated with 
wastewater in Beijing. China Environ. Pollut 152(3): 686-692.

51. Naidu R, Bolan NS (2008) Contaminant chemistry in soils: Key concepts 
and bioavailability, Developments in Soil Science 32: 9-37.

Your next submission with Juniper Publishers    
      will reach you the below assets

• Quality Editorial service
• Swift Peer Review
• Reprints availability
• E-prints Service
• Manuscript Podcast for convenient understanding
• Global attainment for your research
• Manuscript accessibility in different formats 

         ( Pdf, E-pub, Full Text, Audio) 
• Unceasing customer service

               Track the below URL for one-step submission 
           https://juniperpublishers.com/online-submission.php

This work is licensed under Creative
Commons Attribution 4.0 Licens
DOI: 10.19080/IJESNR.2017.06.555698

http://dx.doi.org/10.19080/IJESNR.2017.06.555698
https://www.researchgate.net/publication/223894858_Chemical_Partitioning_of_Trace_and_Major_Elements_in_Soils_Contaminated_by_Mining_and_Smelting_Activities
https://www.researchgate.net/publication/223894858_Chemical_Partitioning_of_Trace_and_Major_Elements_in_Soils_Contaminated_by_Mining_and_Smelting_Activities
https://www.researchgate.net/publication/223894858_Chemical_Partitioning_of_Trace_and_Major_Elements_in_Soils_Contaminated_by_Mining_and_Smelting_Activities
http://europepmc.org/abstract/med/15325874
http://europepmc.org/abstract/med/15325874
http://europepmc.org/abstract/med/15325874
https://www.researchgate.net/publication/222367802_Arsenic_Occurrence_Toxicity_and_Speciation_Techniques
https://www.researchgate.net/publication/222367802_Arsenic_Occurrence_Toxicity_and_Speciation_Techniques
https://www.researchgate.net/publication/202860264_An_Investigation_into_the_Reactions_of_Biochar_in_Soil
https://www.researchgate.net/publication/202860264_An_Investigation_into_the_Reactions_of_Biochar_in_Soil
https://www.researchgate.net/publication/202860264_An_Investigation_into_the_Reactions_of_Biochar_in_Soil
https://www.ncbi.nlm.nih.gov/pubmed/17720286
https://www.ncbi.nlm.nih.gov/pubmed/17720286
https://www.ncbi.nlm.nih.gov/pubmed/17720286
https://juniperpublishers.com/online-submission.php
https://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.19080/IJESNR.2017.06.555698

	Title
	Abstract
	Introduction 
	Heavy Metal Contamination Hazardous Effect 
	References

