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Abstract— This study was done to detect heavy metal traces such as Chromium, Cobalt, Nickel and Cadmium in water 

samples collected from different sites of Yamuna in the NCT of Delhi. The water samples were collected from Rajghat, 

Nigambhodh Ghat and Nizamuddin respectively. Chromium, Cobalt, Nickle and Copper were analyzed in water samples with 

Atomic Absorption Spectrometer. The average concentrations of Cr, Co, Ni and Cd in water samples were found 0.0073 

mg/L, 0.0266 mg/L, 0.0026 mg/L, and 0.033 mg/L respectively. The concentration of Cadmiun was found higher than other 

three groups of metals.   However, concentration of heavy metals found in the water samples of all three locations except 

Rajghat was within the permissible limits of World Health Orgnization (WHO) and safe to consume for irrigation. But the Cd 

in water sample of Rajghat was found to be ten times more than the permissible limit of WHO. 
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I. INTRODUCTION 

Water pollution is a matter of great concern and has been accepted as a global problem because of its adverse effect on human 

health, plants, animals and all exposed materials.  As we know that the vegetables are rich source of vitamins minerals, fibers 

and antioxidant respectively. A literature survey shows that certain heavy metals  such as (Fe, Cu, Mn, Zn) are essential in a 

trace amount  for a healthy life But intake of heavy metals beyond the safety limits by contaminated vegetables may pose a 

risk to the human health. The effect of heavy metal toxicity has been studied even at a very low concentration by Sathawara 

etal in 2004 [1]. Prolonged accumulation of heavy metals food stuff may lead to chronic effect in the kidney and liver of 

humans and bone diseases [2]. Modern analytical techniques and ultra-sensitive instruments analyzing metal contents even at 

ppb levels have recently resolved several health disorders associated with intake of toxic metals.  Physico-chemical studies of 

pollutants have been done by A. S. Irsad [3]. Impact of contaminated vegetables, Fruits and Fodders on human health has 

been studied in Karachi [4]. Determinations of Zn, Cd, Pb and Cu in vegetables have been investigated by Stripping 

Voltammetry [5].  Cd, Pb, Hg and As have been detected in crops and corresponding soil in Netherland [6]. Some heavy 

metals have been detected from vegetable samples of North Eastern Nigeria and from drinking water of Balochistan using 

Atomic ion Absorption Spectroscopy [7,8]. The uptake of these heavy by plants grown in polluted soil has been studied to a 

considerable extent [9,10]. The effect of Arsenic contaminated irrigation water on the cultivation of Red Amaranth has been 

done by Choudhary etal [11].  The heavy metals considered to human poisoning are lead, mercury, aesenic and Cadmium. 

Other heavy metals copper, zinc and chromium are actually required by the body in trace amount [12 ]  

The potential toxic effet of metal contamination in North Western Gulf of Thailand and their ability to bio-

accumulate in ecosystem has been investigated by Censi- etal, 2006 [13]. The determination of heavy metals in the surface 

water of Oke-Afa canal has been done by A. Yahaya [14] The industrial activities such as textile, paint, battery, mining and 

chemical industries introduce heavy metals into the soil [15]. The leafy vegetables grown in heavy metals contaminated water 

accumulate higher amounts of metals compere to those grown in uncontaminated water. 

The goal of this study was to detect the concentration of heavy  metals  ( Cr, Co, Ni, Co, Cd )  in water samples 

collected from different site of Yamuna river in NCT of  Delhi and to compare the value of these contents  with prescribed 

limits of  the World Health Orgnization ( WHO ). The concentrations of these heavy metals have been determined by atomic 

absorption spectroscopy. 

II. METHODOLOGY 

A. Sample Collection: 

Water samples were collected from different sites of Yamuna river  in Delhi during 2014-2015.  

 Rajghat 

 Nigambodh Ghat  

 Nizamuddin  
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B. Sample Analysis 

The concentration of heavy metals were analyzed in all three samples of water using (AAnalyst Model 100  )  Atomic 

Absorption Spectrometer by Flame method with the help of Acetylene gas. 

C. Standard Reagent Preparation 

Three different reagents (Cr, Ni, Co, Cd) of standard stock solution of 1000 ppm were prepared in deionised water for 

detection of each metal. The solutions of 2 ppm, 3 ppm and 4 ppm were made with 1000 ppm stock solution by dilution in 25 

ml standard volumetric flask. With the help of standard solution a calibration curve was auto-established in quantitative mode 

of spectrophotometer and concentration of each metal was determined in the sample solution directly. 

S. No. Sites mg/L 

1 Rajghat 0.009 

2 Nizamuddin 0.004 

3 Nigambhodh Ghat 0.009 

Table 1: Chromium content determined through atomic absorption Spectroscopy, with standard of Cr (4 ppm) 25 ml. 

S.No. Sites mg/L 

1 Rajghat 0.029 

2 Nizamuddin 0.028 

3 Nigambhodh Ghat 0.023 

Table 2: Cobalt content determined through atomic absorption Spectroscopy, with standard of Co (3 ppm) 25 ml.  

S.No. Sites mg/L 

1 Rajghat 0.001 

2 Nizamuddin 0.006 

3 Nigambhodh Ghat 0.001 

Table 3: Niclel content determined through atomic absorption Spectroscopy, with standard of Ni (4 ppm) 25 ml. 

S.No. Sites mg/L 

1 Rajghat 0.06 

2 Nizamuddin 0.02 

3 Nigambhodh Ghat 0.019 

Table 4: Cadmium content determined through atomic absorption Spectroscopy, with standard of Cd (4 ppm) 25ml. 

S.No. Metal contents mg/L 

1 Cr 0.0073 

2 Co 0.026 

3 Ni 0.0026 

4 Cd 0.033 

Table 5: Average values of metal contents determined through atomic absorption Spectroscopy for different sites of Yamuna 

river. 

 
Fig. 1: Concentration of Chromiun in water samples of different sites by Atomic Absorption Spectroscopy 

 
Fig. 2: Concentration of Cobalt in water samples of different sites by Atomic Absorption Spectroscopy. 
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Fig. 3: Concentration of Nickel in water samples of different sites by Atomic Absorption Spectroscopy 

 
Fig. 4: Concentration of Cadmium in water samples of different sites by Atomic Absorption Spectroscopy 

III. RESULT AND DISCUSSION 

It is clear from data tables 1,2,3, and 5 that the heavy metals (  Cr, Co, Ni, Cd ) were found in all the water samples of river. 

According to World Health Orgnization (WHO) the acceptable amount of heavy metals such as for Cr, Co, Ni and Cd in 

drinking water has been found 0.001-0.05 mg/L, 100Bq/L , 0.005-.02  mg/L, and 0.0005-0.003 mg/L respectivey [16]. The 

Cr, Ni and Co were  found with in safety limit given by WHO but the amount of Cd  was  not found to be in permissible limit 

of WHO in the water sample of Rajghat.  The amount of Cd in water sample of Rajghat was found to be ten times more than 

the permissible limit of FAO and WHO/ EU.  

The excess use of fertilizers, insecticides and pestisides are also main cause of contamination by metals in water of 

Yamuna river. Water sample of Rajghat is found to be more contaminated by Cadmium because the coolent over there which 

treats the water discharge from industries is not working efficiently. 

Cadmium poses very high risk to the local ecosystem according to grades of ecological risk factor. Because It has 

higher mobility and less retention power in the soil than other toxic metal. As we know that Cobalt is a radionuclide. It is very 

harmful for brain and nervous system.  On the basis of concentration of metal contents  the overall risks levels of heavy 

metals have been found in order of Cd ˃ Co > Cr > Ni .  

IV. CONCLUSION 

Present study shows that the concentration of Cadmium has been found comparatively high in water sample of Rajghat than 

other studied sites of river. The average concentration has been found in order of Cd ˃ Co > Cr > Ni. This is due to presence 

of phosphatic fertilizers in water which is being main source of Cadmium impurity. It means this the water is fit not for 

drinking, all other households purpose and irrigation. 

There are number of studies on the pollution load of the river Yamuna however there is a need for generation of data 

periodically to monitor the pollution load of the river. There is also requirement for more research studies on the river bed and 

its impact on the flora and fauna along the river. Public awareness is an important aspect to save the river from pollution. So 

efforts should be taken to involve citizens in building the campaign for clean Yamuna. It means the contamination can be 

control by preventing untreated sewage and effluents from being dumped into the river. The increment in water volume 

reduces the pollution load hence if less water is diverted during the dry season, it will help in controlling pollution. 

ACKNOWLEDGEMENT 

Authors would like to acknowledge to the Delhi university for providing Fund for Innovation Research Project code:  MH-

204 and to Indian Institute of Technology, Delhi for providing the facility of Atomic Absorption Spectrometer. We thank to 

Dr.Pratibha Jolly, Principal Investigator, D. S. Kothari Centre for Research and Innovation in Science Education (DSKC) at 

Miranda House providing sensor facility.   

We thank Dr.Bani Roy, Associate Professor, Department of Chemistry, Vice Principal Dr. Mallika Verma, Associate 

Professor, Department of Physics, Miranda House, Delhi University, for helping us understand the use of sensors. We also 



 
Detection of Heavy Metals (Cr, Co, Ni, Cu) through Atomic Absorption Spectroscopy from Water Samples of the River Yamuna at Different Locations in the 

NCT of Delhi, India 

 (IJSRD/Conf/NCIL /2015/029) 

 

 
123 

thank Ms Meeta Kumar, Associate Professor, Department of Economics, Dr. Reema Bhatia, Associate Professor, Department 

of Sociology, Miranda House, to  encourage for  familiarization with the river and people on its banks.   

REFERENCES 

[1] Sathawara N.G., Parikh D.J and Agrawal Y. K. 2004. Essential heavy metals in environmental samples from western 

India. Food Chem Toxicol. 47(3) 583. 
[2] Jarup L. 2003 Hazards of heavy metal contamination. Br. Med. Bull. 68: 167. 

[3] Irsad A. S. And Jan M.R., 1997. Physico-chemical studies of pollutants,Prco. NSMTCC 97 on Environmental 

Pollution. Fef.24-26. Islamabad, Pakistan. 

[4] Nergus Y., Ahmed S. I., and Sharif M. 2005. Impact of contaminated vegetables, Fruits and Fodders on human 

health by Malir river farms Karachi. J. Chem. Soc. Pak. 6, 561. 

[5] Viqar N. And Ahmed R. 1992.  Decomposition of Vegetables for determination of Zn, Cd, Pb and Cu by Stripping 

Voltammetry. Mikrochim . 106, 137.D 

[6] Wie.rmans D., and Ven Goor B. G. 1986. Cadmium, Lead, Mercury and Arsenic concentration in crops and 

corresponding soil in Netherlands. J Agric. Food Chem. 34, 1067. 

[7] Akan J.C. , Kolo B.G. Yikala  B.S. and Ogugbuaja 2013 . Determination of some heavy metals in vegetables 

samples from Biu Local Government Area, Borno State, North Eastern Nigeria, International Journal of 

Environmental Montoring and Analysis 1 (2) ,40-46.  

[8] Tareen A.K., Sultan I. N. , Parakulsuksatid P. Shafi M. Khan A. , Khan W. M., Hussain S. 2014,Detection of heavy 

metals ( Pb, Sb, Al, As ) through atomic absorption spectroscopy from drinking water of district Pashin, Balochistan, 

Pakistan, International Journal of Current Microbiology and Applied Science , Vol. 3 No.1 pp 299-308. 

[9] Yosuf K.A. and S.O. Oluwole, 2009,  Heavy metal ( Cu, Zn, Pb ) contamination of vegetables in urban city : A case 

study in Lagos, Journal of Enviornmental Science, Vol. 30, pp292-298. 

[10] Sukreeyapongse O., Panichsakpatana S.  And Hansen, 2002 , Transfer of Heavy Metals from amended soil to 

vegetables and leachates , Paper presented at the 17th World  Congress of Soil Science ( WCSS ), 14th-21st August, 

Thailand . Symposium No. 29, Paper No. 1969. 

[11] Choudhary R. Q., Shaikh T.S. , Alam R., Sen R., Hasan J. And Chowdhur I.A. 2009, Effect of Arsenic contaminated 

irrigation water on the cultivation of Red Amaranth. American-Eurasian J. Scientific Res. 4 (1) pp14-19.  

[12] Goyer R. A. And Clarkson, 2001. Toxic effects of metals. Chapter 23. In: Klaassen,C.D. Casarett& Doull,s 

toxicology, New York: McGraw –Hill, pp.811-868. 

[13] Censi P. , Spoto S.E. , Saiano F., Sprovier M., and Mazzula S. etal  2006 Heavy metal in Coastal water system . A 

Case study from the North Western Gulf of Thailand Chem. Sphere,64, pp1167-1176. 

[14] Yahaya A.  , Adegbe A.A. etal 2012 Assessment of heavy metal content in the surface water of Oke-Afa Canal Isolo 

Lagos , Nigeria ,  Archives of Applied Science Research  4( 6 ) ; 2322-2326.  

[15] Aktaruzzaman M., Fakhruddin A.N.M. Chowdhury M.A.Z. , Fardous Z.and Alam  M. K.A, 2013 , Accumulation of 

heavy metals in soil and their transfer to leafy vegetables in the region of Dhaka Aricha highway, Savar, Bangladesh, 

Pakistan Journal of Biological Science 16 (7 ),332-338.  

[16] World Health Organization, Guidelines for drinking-water quality: incorporating first addendum. Vol. 1, 

Recommendations. – 3rd ed. ISBN 92 4 154696 4 

 


