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Abstract- Metal pollution expanded when mining and 

industrial activities increased in the late 19th and early 20th 

centuries. The current world mine production for Cu, Cd, Pb 

and Hg is quite significant. They pose a risk to primary and 

secondary users and ultimately to humans. This study was 

conducted to investigate the effect of mining industrial 

effluents on soil properties. Field experiments were carried 

out in and around the mining industry in Ajmer in Rajasthan. 

Effluent and soil samples were collected for determination of 

pH, Ec, TDS, Organic Carbon and Cu. Waste from the 

explosives industry shows a difference in pH values of 7.9 to 

8.5, electrical conductivity of 0.65 to 0.95 µs, TDS of 1825 to 

2500 mg/l and heavy metals such as Cu 2.40 to 3.70 mg/l up to 

the allowable limit. Soil analysis showed a difference in pH 

value 8.0 to 8.7, electrical conductivity 0.25 to 0.40 µs, 

organic carbon 0.22% to 0.68% and heavy metals such as Cu 

150 to 225 mg/kg, higher than the permitted limit. 
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I. INTRODUCTION 

 

 group of metals or metal-like elements that have a 

density of more than 5 g/cm3 and an atomic number of more 

than 20 are called heavy metals. Heavy metals cause toxic 

effects on human health and the environment, so the extraction 

of heavy metals from industrial wastes is very important. 

Release of heavy metals from various industries such as 

electroplating, mining and leather industries, pigments, 

metallurgical processes and textile industries. Industrial 

wastewater contains many metal ions such as cadmium, 

chromium, copper, lead, zinc, manganese and iron. Heavy 

metal recovery is carried out by many methods such as 

chemical precipitation, flocculation, filtration, chemical 

coagulation, reverse osmosis, ion exchange, solvent 

extraction, adsorption, and membrane technology [1-2]. 

Accumulation of heavy metals in soil is a concern in 

agricultural production due to adverse effects on food quality 

(safety and marketability) and plant growth (due to 

phytotoxicity). Ingestion of metals such as Pb, Cd, Hg, As and 

Cr can pose a greater risk to human health[3]. High 

concentrations of lead in the soil can reduce soil productivity 

and Very low concentrations of lead can suppress several vital 

processes, ie. Photosynthesis, wilted old leaves, stunted leaves 

[4]. Copper is one of the most important trace elements 

essential for plant growth[5]. It is a component of many 

enzymes and is actively involved in signification. The purpose 

of this study was to determine the physico-chemical 

parameters and heavy metal content in soil and water samples. 

 

II. MATERIAL AND METHODS 

 

Sampling and analysis:  

 

A total of twenty samples of soil and water samples 

were collected from and around the mining industry in ajmer, 

Rajasthan. The samples of soil were collected in polythene 

bags and wastewater was collected in plastic bottles (1L). Soil 

and water samples were analysed for the following 

parameters-pH, Electrical conductivity, TDS, Organic carbon, 

and Heavy metals (Cu). 

 

Preparation of water sample-water samples were 

digested with5 ml HNO3.Boil and evaporate a sample on hot 

plate, then coolit and make up the volume to 100 ml [6]. 

 

Preparation of Soilsample-2 gm air dried sieved soil sample 

were taken in 250 mlglass beakers and digested with 8 ml of 

aqua regia on a sandbath for 2 hr. after evaporation to near 

dryness, the samples were dissolved with 10 ml of 2 % HNO3 

, filtered and then diluted to 50 ml with distilled water [7]. 

 

Analytical method- The determination was carried 

out on water and soil samples. The pH, Electrical 

conductivity, Total dissolved solids (TDS) were determined 

by digital meters, Organic carbon by walkley and black 

method, Heavy metals(Cu )by AAS method [8]. 

 

III. RESULTS AND DISCUSSION 

 

The pH of different water samples ranged from 7.9 to 

8.5.the minimum7.9 and maximum 8.5 were observed in w1 

(far from source) and w10 (near source) water sample. 

Electrical conductivity of the samples ranged from 0.65 

to0.95μs . Total dissolved solids ranged from 1825 to 2500 
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mg/ . The concentration of Cu ranged from 2.4 to 3.7 mg/l . 

All water samples contain high concentration than permissible 

limit.(table-1) 

 

Table-1 Different parameters for different water samples 

Sample pH Ec(μs) TDS(mg/l) Cu(mg/l) 

W1 7.9 0.65 1825 2.4 

W2 8.1 0.69 1965 2.54 

W3 8 0.72 2054 2.58 

W4 8.2 0.78 2198 2.6 

W5 8.3 0.81 2245 2.8 

W6 8.45 0.83 2328 2.9 

W7 8 0.84 2375 3.1 

W8 8.1 0.89 2422 3.2 

W9 8.4 0.91 2480 3.5 

W10 8.5 0.95 2500 3.7 

Standard 6-9 - 3000-5000 <2.0 

 

The pH of different soil samples ranged from 8 to 

8.7. Sorption of heavy metals is strongly dependent. Sorption 

increase with increasing pH[9] . Electrical conductivity of soil 

samples ranged from 0.25 to 0.40μs. The organic carbon of 

soil also affects the mobility of heavy metals. The organic 

carbon of different soil samples varied from 0.22 to 0.68%. 

The concentration of Cu in soil samples ranged from 150 to 

225mg/kg which are much higher than permissible limit 

(table-2). 

 

Table-2Different parameters for different soil samples 

Sample pH Ec(μs) Organic 

carbon % 

Cu(mg/kg) 

S1 8 0.25 0.22 150 

S2 8.1 0.27 0.28 164 

S3 8.16 0.28 0.32 169 

S4 8.21 0.3 0.37 172 

S5 8.29 0.32 0.4 178 

S6 8.3 0.31 0.44 185 

S7 8.41 0.33 0.59 191 

S8 8.46 0.35 0.61 198 

s9 8.6 0.37 0.63 215 

S10 8.7 0.4 0.68 225 

Standard 7-9 - - 190 

 

IV. CONCLUSION 

 

The study reveals that the physico chemical quality 

(pH, TDS)were within permissible limit. The heavy metal 

concentrationsin waste water samples were higher than 

permissible limits. The concentration of Cu in soil samples 

was also higher than standards. This shows that the long term 

application of wastewater deteriorate the soil production and 

accumulation of toxicmetals in plants cause severe health 

hazards in human being through food chain. 

 

V. ACKNOWLEDGMENT 

 

We are thankful to The Principal, Head chemistry 

department, S.P.C.Govt. College Ajmer for providing research 

facilities. 

 

REFERENCES 

 

[1] 1.A.G.ElSamrani, B.S.Lartiges, and F.Villi´eras, 

“Chemical coagulation of combined sewer overflow: 

heavy metal removal and treatment optimization,” Water 

Research, vol. 42, no. 4-5, pp. 951–960, 2008. 

[2] 2.L.C.Lin, J.K. Li, and R. S.Juang, “Removal of Cu(II) 

and Ni(II) from aqueous solutions using batch and fixed-

bed ion exchange processes,”Desalination, vol. 225, no. 

1–3, pp. 249–259,2008. 

[3] Shah Z. and Khan A.A., Evolution of crop residues 

formineralizable nitrogen in soils, Sarhad Journal 

ofAgriculture, 19, 81-92 2003. 

[4] Bhaskar C., Kumar K and nagendrappa G., Assessmentof 

heavy metals in water samples of certain locationssituated 

around tumkur, Karnataka, India, E-Journal ofChemistry, 

7(2), 349-352 2010. 

[5] Hall J.L. and Williams L.E., Transition metal 

transportersin plants, Journal of Experimental Botany, 54, 

2601-26132003. 

[6] Naaz S and Pandey S.N., Effects of industrial wastewater 

on heavy metal accumulation, growth andbiochemical 

responses of lettuce (Lactuca sativa L.)Journal of 

Environmental Biology, 31, 273-276 2010. 

[7] Chen M. and Ma Q., Comparison of three aqua 

regiadigestion methods for twenty florida soil, Soil 

scienceAmerican Journal, 65, 491-499 2001. 

[8] Clesceri L.S., Standard methods for the examination 

ofwater and waste water, In collection and preservation 

ofsamples and metals, American Public Health 

Association,1-27-1-35 1998. 

[9] Rahmani H.R., Use of industrial and municipal 

effluentwater in Esfahan province -Iran, Scientific 

Research andessay, 2(3), 84-88 2007. 

 

 


