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Abstract: Quantitative determination of five heavy metal ions viz., Cd, Pb, Cu ,Fe, Cr and Zn in the soil of 

banks along Musi River from Nagole to Parvathapur in Hyderabad have been carried out using atomic 

absorption spectrophotometry. Calibrations were constructed for the six metals using standard solutions. The 

analysis showed that the concentrations of Pb and Cd are appreciably high where as Cu, Cr, Fe and Zn are too 

high compared to standard given by WHO. The concentrations however showed small variations from sample to 

sample and place to place in a collection of 20 samples in a length of 3 Km with a width of 1Km. 
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I. Introduction 
The metals are divided into two categories. Class 1 consists of toxic elements (The Big Four) As, Cd, 

Pb and Mg. Class 2 pollutants include catalysts which may have been introduced during processes such as Cr, 

Cu, Mn, Mo, Ni, Pd, Pt, V, Os, Rh, Ru and Ir. Limits of each element are based upon EMEA guidelines.. 

Analysis of heavy metals has become very important because the metals from industrial effluents enter soil and 

water. Subsequently they enter into the plants and animal kingdom consequently the crops, animal fodder and 

other living bodies depending upon the polluted1-3 soil and water. Human beings are affected a lot as 

consumers4. Presence of polluting metals like Pb, Cd, Cu, Fe, Cr and Zn are known to show effect5-6 on human 

body. Excessive accumulation of Pb causes impaired kidney functions7, multiple sclerosis, anemia neurological 

diseases and encephalitis. Excess Cd leads to nephritis and wrong bone metabolism7. Wilson’s disease is caused 

by excess Cu7 and heart failure and excess Zn causes the disease of metal-fume fever7. 

The impact of heavy metals on human body gained importance in the scientific community. After 

going through literature, the authors observed that the analysis of above metals in irrigative areas of Musi River 

at Hyderabad is important as soil and water of the river are polluted due to industrial effluents. Authors are 
prompted to analyze the irrigative soil of the above river for a length of 3Kms and width of 1Km form Nagole 

bridge to Parvathapur for the presence of the heavy metals. 

 

II. Experimental 

2.1 Chemicals : Analar (AR grade) samples of Lead nitrate, Nitric acid, perchloric acid, Copper nitrate, 

Cadmium chloride, Chromium chloride, Ferrous sulphate, Zinc nitrate were purchased from SD Fine chemicals. 

The metal ions are used for construction of calibration. 

2.2 Collection of samples: 20 samples of soil were collected on either banks of the Musi River. These samples 

are air dried, stored in labeled, sealed paper bags and placed in an oven for 7 seven days at a temperature of 

600C. The forage samples were cleaned with distilled water to bathe soil particle and other impurities. These 

samples were dried in air and placed in an oven at 600C temperature for 5-7 days. These soil forage samples 
were subjected to wet digestion in HNO3 and HClO4 (1:2) supplied by Sd fine chemicals, Mumbai. Triply 

distilled water is used in the experiments. After digestion, samples were analyzed for Pb, Cd, Cu, Cr, Fe and Zn 

using atomic absorption spectrophotometer according to standard methods as described in the manual supplied 

along with the atomic absorption spectrophotometer. 

 

2.2 Instrumentation 
Elico SL 163 Atomic Absorption Spectrophotometer is used to analyze the concentrations of metal 

ions. The calibration curves were constructed using standard solutions of the metal ions by following the 

procedure given in the manual using appropriate detectors in the wavelength range suitable for the concentration 

range. Six replicates of each experiment are carried out. The calibrations are precise and accurate as 

demonstrated by % RSD being less than 2.  

 

III. Results & Discussion 

 The analysis of the soils showed that the concentrations of Pb and Cd are appreciably high whereas that 

of Cu, Cr, Fe and Zn are moderately high compared to standards given by WHO. Table shows the results of 

analysis together with the permissible range of metal ions as defined by WHO.  



Quantitative Determination of Heavy Metals in the Soil along Musi River of Hyderabad 

www.iosrjournals.org                                                    39 | Page 

IV. Conclusion 
 The heavy metals observed in the soil in high concentrations indicate that they cause damage8 to water, 

crops, fodder and animal kingdom including human beings. 

 

V. Acknowledgements 
The authors thank Dr. G. Venkateshwarlu, Osmania University for helpful discussions.   

The authors also thank SERO-UGC, Hyderabad for the financial assistance in the form of Minor Research 

Project. The authors also thank to Head of the department of chemistry and The principal of Nizam college 

Basheerbagh Hyderabad. 

 

References 
[1]. Lokhande R.S and C.N. Sathe, Monitoring and assessment of heavy metal contents in the industrial effluents from Ambarnath 

MIDC area Maharashtra, Pollut.Res;20; 239-243 (2001). 

[2]. Patel, K.P; R.R. pandya, G.L. Maliwal, K.C. Patel, V.P. Ramani and V. George., Heavy metal content of different effluents and 

their relative availability in soils irrigated with effluents waters around major industrial cities of Gujarat. J. Indian soc. Soil, sci;52; 

89-94 (2004). 

[3]. Kalpan.O, N.C. Yildirim, N. Yildirim and M. Comen, toxic elements in animal products and environmental health, Asian.J. 

Anim.vet.Adv. Kataria, H.C. Heavy metal water pollution of pipariya township of Madhya Pradesh.J.Fresh water bioi;7; 105-

107(2010) 

[4]. Arora M, Balak, Rani S, Rani A, kaur B and Mittal N, Heavy metal accumulation in vegetables irrigated with different water 

sources, Food chem., 111(4),811-815(2008). 

[5]. Ambedkar G and Muniyam M, Bioaccumulation of some heavy metal in the selected five fresh water fish from Kollidan river, 

Tamilnadu, india, pelagia research lab, Adv, Appl,sci,Res,2(5), 221-225 (2011). 

[6]. Heravi M, Mohajeri M, Hrdalm P, and Ardalam J, Biosorption of some heavy metal ions (Pb
2+

, Cd
2+

,Ni
2+

) from aqueous solution by 

malicorium, As.J.Chem, 21(4),2559,(2009). 

[7]. A.K. Das, A Text Book on medicinal aspects of bioinorganic chemists. CBS publisher and distributers. 

[8]. Kawatra BL and Bakhetia P, consumption of heavy metal and minerals by adult women through food in sewage and tube well 

irrigated area around Ludhiana city (Punjab, india), J. Human. ecol.23(4), 351-354 (2008) 

[9]. O.A Ekpete et al, The Experiment, Mar, 2013 Vol.8(1), 450-455. 

 

Table:  Analytical results of metals in the samples of soils 
Sl. No. Metal Concentration found  

(ppm) 

Permissible
9
 concentration 

by WHO (ppm) 

1 

2 

3 

4 

5 

6 

Pb 

Cd 

Cu 

Cr 

Fe 

Zn 

0.41   ±0.02 

0.04   ±0.02 

3.00   ±0.02 

0.10   ±0.02 

0.70   ±0.02 

25.00  ±0.02 

0.10 

0.01 

1.50 

0.05 

0.30 

15.00 

 


