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Abstract : The water samples of different areas of Jaipur city 

used for drinking was analyzed to study the concentration 

levels of different metal ions. Water samples collected from 

different locations in Jaipur city and following parameters 

are analyzed pH, EC, TDS,and heavy metals like Cd, Co, Ni 

and Cr with the help of Atomic Absorption Spectrometer.The 

average concentrations of Cr, Co, Ni and Cd in water 

samples were found 0.0066 mg/L, 0.025 mg/L, 0.0023 mg/L 

and 0.033 mg/L respectively. The concentration of cadmium 

was found higher than other three metal. However, 

concentration of heavy metals found in the water samples of 

all three locations except Sitapurawas within the permissible 

limits of world Health Organization (WHO) and safe to 

consume. But the Cd in water sample of Sitapura was found 

to be ten times more than permissible limit of WHO. 
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 Introduction 

Environmental pollution affects the quality of pedosphere, 

Hydrosphere, Atmosphere, Lithosphere and Biosphere. 

Natural water and air are precious natural resources on which 

relay the sustainability of agriculture and the civilization of 

mankind. Unfortunately, they have been subjected to 

maximum exploitation and severely degraded or polluted due 

to anthropogenic activities. The pollution includes point 

sources such as emission, effluents and solid discharge from 

industries, vehicle exhaustion and metals from smelting and 

mining, and nonpoint sources such as soluble salts (natural 

and artificial), use of insecticides/pesticides, disposal of 

industrial and municipal wastes in agriculture, and excessive 

use of fertilizers
1
. Each source of contamination has its own 

damaging effects to plants, animals, and ultimately to human 

health. But those that add heavy metals to soils and waters are 

of serious concern due to their persistence in the environment 

and carcinogenicity to human beings. They cannot be 

destroyed biologically but are only transformed from one 

oxidation state or organic complex to another
2
.Heavy metals 

in the polluted environment include As, Cu, Cd, Pb, Cr, Ni, 

Hg and Zn. The presence of any metal may vary from site to 

site, depending upon the source of individual pollutant 

Heavy metal contamination in water is an increasing 

worldwide environmental concern. Heavy metals are very 

harmful because of their non-biodegradable nature, long 

biological half-lives and their potential to accumulate in 

different body parts. Most of the heavy metals are extremely 

toxic because of their solubility in water. Even low 

concentrations of heavy metals have damaging effects to man 

and animals because there is no good mechanism for their 

elimination from the body. Nowadays heavy metals are 

ubiquitous because of their excessive use in industrial 

applications. Wastewater contains substantial amounts of 

toxic heavy metals, which create problems
3-4

. Dumping 

wastes from industries to rivers contribute to the larger 

problem of river pollution, which can seriously damage the 

marine environment and ecological imbalance is caused due 

to discharge of various industrial wastes into air and water 

bodies and ultimately affects on our food chain. The intensity 

of river pollution mainly depends on raw materials, location, 

their type, chemical effects, and production process. 

Therefore, it is necessary to analyze the physicochemical 

parameters of drinking water of Jaipur area. 

Objective:  

The aim of this study was to detect the concentration 

of heavy metals (Cr, Co, Ni, Cd) in water samples collected 

from the different areas of Jaipur city and to compare the 

value of these contents with prescribed limits of the World 

Health Organization (WHO). The concentration of these 

heavy metals have been determined by atomic absorption 

spectroscopy (AAS). 

 Material and Methods  

Selection of area:- The study area selected was 3different 

areas of Jaipur city and these are – Sitapura, Goner and 

Durgapura 

Sample Collection: - Water sample were collected in plastic 

containers previously cleaned by washing in detergent, rinsed 

with tap water and later soaked in 10% HNO3 and finally 

rinsed with deionised water prior to usage. During sampling, 

sample bottles were rinsed with sample water and sample 

were stored at 4
0
 c temperature during to avoid any change in 

its characteristics 
5
. 

Analysis of Physiochemical Parameters: - The chemicals 

used were of AR grade. Double distilled water is used for the 

preparation of solutions and reagents.   Following parameters 

were analyzed according to APHA manual 
6
for the 

examination of waste water. pH and electrical conductivity 



            International Journal of Engineering Research                                                ISSN:2319-6890 (online),2347-5013(print) 

            Volume No.8, Issue Special 4, pp : 06-09                                                                                                  18-19 Feb. 2019 

 

EPIC@2019 Page 7 

were carried out by using pH-meter and conductivity meter 

respectively. TDS was determined by “filtration methods”. 

While heavy metals Cd, Co, Ni and Cr were determined by 

using Atomic Absorption Spectrophotometer (AAS). 

All equipment (table-1) were checked and calibrated 

according to the manufacturer’s specifications. The pH meter 

was calibrated using buffers of pH 4.0 and 7.0; conductivity 

meter was calibrated by using conductivity water.Blank 

samples (deionized water) were passed between every four 

measurements of effluent samples so as to check for any 

eventual contamination or abnormal response of equipment 

Table 1.Equipment list used in the analysis process 

 

Result and Discussion  

Characterization of the physicochemical parameters of 

drinking water samples from different areas of Jaipur city, 

Rajasthan. The experiment results are compared with standard 

data as per WHO  

P
H: -

 pH value of water is influenced by Geology of 

catchments areas as well as agricultural runoff and buffering 

capacity of water. The limit of P
H
 value for water is specified 

6 to 9 by WHO 
3
. Measured pH value of water sample under 

study fluctuates between7.98 to 8.18. The value of P
H
 for all 

study areas were under the permissible limits. The trend of 

P
H
 value shows alkaline trend. 

EC: - The high EC values are harmful for plant growth
4
. The 

limit of EC value for water is specified 2 to3 by WHO.  The 

value of EC were found to be more than 3,i.e more then WHO 

in Goner the sample which may be due to the high 

concentration of dissolved salts and ionic substances in the 

area, Because Conductivity is proportional to the dissolved 

solids
7
. 

Total Dissolved Solids: - The concentration of TDS was 

found in the range of 2316 mg/L to 555 mg/L.  The 

concentration of TDS was found higher the permissible limits 

set by WHO in Goner samples. 

Heavy Metals :-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. 

Table-2: Chromium content determined through atomic 

absorption Spectroscopy, with standard of Cr (4ppm) 25 

ml. 

S.No. Areas mg/L 

1. Sitapura 0.009 

2. Goner 0.003 

3. Durgapura 0.008 
 

 

Fig.1. Concentration of Chromium in water samples of 

different areas by Atomic Absorption Spectroscopy 

Table-3: Cobalt content determined through atomic 

absorption Spectroscopy, with standard of Co (3ppm) 25 

ml. 

S.No. Areas mg/L 

1. Sitapura 0.028 

2. Goner 0.027 

3. Durgapura 0.022 

 

 

Fig. 2. Concentration of Cobalt in water samples of 

different areas by Atomic Absorption 

Spectroscopy 
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Table-4: Nickel content determined through atomic 

absorption Spectroscopy, with standard of 

Ni (4ppm) 25 ml. 

S.No. Areas mg/L 

1. Sitapura 0.001 

2. Goner 0.005 

3. Durgapura 0.001 

 

 

Fig. 3. Concentration of Nickel in water samples of 

different areas by Atomic Absorption 

Spectroscopy 

Table-5: Cadmium content determined through atomic 

absorption Spectroscopy, with standard 

of Cd (4ppm) 25 ml. 

S.No. Areas mg/L 

1. Sitapura 0.06 

2. Goner 0.02 

3. Durgapura 0.019 

 

 

Fig. 4. Concentration of Cadmium in water samples of 

different areas by Atomic Absorption Spectroscopy 

Table-6: Average values of metal contents determined 

through atomic absorption Spectroscopy for 

different areas in Jaipur city 

S.No Metal mg/L 

1. Chromium (Cr) 0.0066 

2. Cobalt (Co) 0.025 

3. Nickel (Ni) 0.0023 

4. Cadmium (Cd) 0.033 
 

It is clear from data tables 2,3,4,5 and 6 that the 

heavy metals (Cr, Co, Ni, Cd) were found in all the water 

samples of Jaipur city. According to World Health 

Organization (WHO) 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, 0.005-0.02 mg/L and 0.0005-

0.003 mg/L respectively
8
. 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 Sitapura. The amount of Cd in water sample of Sitapura 

was found to be ten times more than the permissible limit of 

FAO and WHO/EU.  

The excess use of fertilizers, insecticides and pesticides are 

also main cause of contamination by metals in water of Jaipur 

city. Water sample of Sitapura is found to be more 

contaminated by Cadmium because the coolant over there 

which treats the water discharge from industries is not 

working efficiently. 

    Cadmium possess 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 metals. 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. 

Conclusion 

Present study shows that the concentration of Cadmium has 

been found comparatively high in water sample of Sitapura 

than other studied areas. 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. Public 

awareness is an important aspect for purification of water. So 

efforts should be taken to involve citizens in building the 

campaign for clean Jaipur. It means the contamination can be 

control by preventing untreated sewage and effluents from 

being dumped into the water. 
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