ISSHM 0973-3450

(Print)

JUC \ol. 13(5), 98-101 (2017). Periodicity 2-Monthly

IS5 2319-8036

9772319 1803009

(Online)

all7
\\\ll//

70973 | 345002
V==Y

CHOPAL P

Estd. 2005

JOURNAL OF ULTRA CHEMISTRY

An International Open Free Access Peer Reviewed Research Journal of Chemical Sciences and Chemical Engineering

website:- www.journalofchemistry.org

Physico-Chemical Analysis of Ground Water of Jaipur City
during Monsoon Period 2016

SUNITA PRAJAPATI

Department of Chemistry, University of Rajasthan, Jaipur-302004, India
Address for Correspondence: Dr. Sunita Prajapati C/o Prof. Raj Bali, CSIR Emeritus Scientist,
Department of Mathematics, University of Rajasthan, Jaipur-302004 (India)
Corresponding Author E-mail: balirb@yahoo.co.in, haren1@rediffmail.com
http://dx.doi.org/10.22147/juc/130501

Acceptance Date 10th July, 2017, Online Publication Date 2nd September, 2017

Abstract

The purpose of present investigation is to analyse the Physico-Chemical parameters of ground water
of different areas of Jaipur City during monsoon season 2016 and to compare with the standard results to make
it suitable for drinking purposes. It has been noticed that pH value (7.4-8.00) is within the acceptable range“.
The parameters viz. nitrate, sulphate, phosphate, chloride and fluoride usually determine the quality of ground
water, are marginally high but are in acceptable range. However, it needs some degree of treatment before
consumption. The alkanity and total hardness are marginally high but are within acceptable range (BIS 1991).

The B.O.D. and C.O.D. are under standard limits in different parts of Jaipur city.
Key words: Jaipur City, pH, alkanity, total hardness, monsoon period.

Introduction

The sources of water for domestic and
industrial purposes are the surface and ground water
in the study area. In general, surface water sources
are not acceptable for drinking purposes as these are
often encumbered by several organic, inorganic and
biological constituents as investigated by Kumar et
al.1. Ground water that occurs beneath the water table
in the soil, constitute upto 90% of the total fresh water
for drinking purposes in the study area. Ground water
in the area is mainly due to accumulation of water below

the ground surface caused by rainfall and its
subsequent percolation through pores. In the study
of water pollution, Bhatnagar? has revealed that
hardness of water is due to the presence of high
dissolved minerals usually calcium and magnesium.
Kulshrestha and Singh® have reported that water
pollution is due to rise in nitrate level in some parts of
Jaipur City. Prajapati and Singh* have systematically
analysed physico-chemical characteristics of ground
water of different localities of Jaipur City during
Moonsoon period.
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Ground water is also used for industrial water
supply and irrigation all over the world. There has
been an incredible increase in the demand for fresh
water due to rapid growth of population and
accelerated pace of industrialization®. According to
WHO, about 80% of all the diseases in human beings
are caused by water. It is, therefore becomes imperative
to regularly monitor the quality of water and to device
ways and means to protect it®. Dash et al.” analysed
Physico-Chemical Analysis of Drinking Water of
Balsore area (Odisha) by collecting water samples from
different locations of Balsore area. Singh and Singh®
has given the survey of physico-chemical quality of
drinking water of Lucknow City. Mann et al.® have
attempted to describe various causes and remedies
for water pollution. Alrumman et al.!® have explained
the main sources of water pollution and to protect
sustainable use of water. Recently Woodford® has
discussed water pollution —an introduction to causes,
effects and solutions.

Knowing the importance of drinking water
for a healthy society, we have analysed the Physico-
Chemical analysis of Ground water of Jaipur City
during Monsoon period 2016 by collecting water
samples of different locations of Jaipur City. Some
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precautionary measures are suggested to make the
ground water for drinking purposes.

Material and Methods

Physico-Chemical characteristics of water
samples of Monsoon period 2016 of different parts of
Jaipur City were systematically analysed. Samples
were collected in sterilized bottles using the standard
procedures as per method of American Public Health
Association (1995). Fluoride and Nitrate were
determined by using orion meter (Model No. 720A)
and UV-Spectrophotometer-601 (at 220 nm
wavelength) respectively. Calcium, magnesium and
carbonate hardness were determined by titrimetric
method. pH determination was carried out by using
digital pH meter of ELICO. Details of other analysis
aregivenin Table 1.

Results and Discussion

The results obtained for different parameters
for the analysis of g round water of different locations
of Jaipur City during Monsoon period (July-
September, 2016) are shown in Table 2. The pH value
found during Monsoon period is within the acceptable
range (7.4-8.0)14. The parameters that usually
determine the quality of ground water are Nitrate,

Table 1 Parameters and methods employed in the chemical examination of samples

S.No. Parameters of Water Analysis Methods

1 pH pH meter

2 Total alkanity Titrimetric

3 Chloride Titrimetric

4. Total hardness (as CaCO,) Titrimetric

5. Calcium (as CaCO,) Titrimetric

6. Magnesium (as MgCO,) Titrimetric

7. Dissolved Oxygen Winkler’s method

8 Nitrate Spectrophotometric
) Phosphate Spectrophotometric
10. Sulphate Titrimetric

11. Fluoride Orion ion meter

12. Conductivity (mmhos) Conductometer
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Table 2. Characteristic of the Ground Water of different locations of Jaipur City
S. No. Parameters Mansarovar Malviya | Jawahar Shastri
Nagar Nagar Nagar
1 pH 75 79 79 76
2 Total alkanity (mg/L) 168 176 168 160
3 Chloride (mg/L) 210 250 220 42
4 Total hardness (mg/L) 230 210 260 290
5 Calcium (mg/L) 110 120 110 80
6 Magnesium (mg/L) 160 150 170 170
7 Dissolved Oxygen (mg/L) 6.2 72 6.6 6.4
8 Nitrate (mg atomN/L) 10 30 36 35
9 Phosphate (mg atom P/L) 9 10 10 12
10 Sulphate (mg/L) 6 8 12 6
1 Fluoride (mg/L) 0.2 0.3 0.3 0.2
12 Conductivity (mmhos) 0.076 0.070 0.078 0.090
13 B.O.D. (mg/L) 16 18 18 16
14 C.0.D.(mg/L) 106 114 124 120
sulphate, phosphate, chloride and Fluoride. The value 2. Bhatnagar, P.D., Study of hardness of water due
of Fluoride (0.3-0.8 mg/L), chloride (42-250 mg/L), to the presence of high dissolved minerals calcium
nitrate (10-36 mg/L), sulphate (6-12 mg/L) may be due and magnesium, Environmental Monitoring and
to urbanization and pollution. But these are in within Assessment 15, 209 (1999).
the acceptable range (WHO). The low value of Fluoride 3, Kulshrestha, S. and Singh, R.V., Water pollution
(< 0.3) may cause substantial reduction of dental due to rising nitrate level in some parts of Jaipur
cavities particularly among children. The chloride and its Remedies, Journal of Environment and
values except Shastri Nagar (42 mg/L) is high but are Pollution 8(4), 339 (2001).
in acceptable range (WHO). The B.O.D. (Biological 4, Prajapati, S. and Singh, R.V., Ground water analysis
Oxygen Demand) varies from (1.6 mg/L to 1.8 mg/L) of Jaipur City during monsoon season 2004, 10(2),
and C.0.D. (Chemical Oxygen Demand) varies from 155-158 (2008).
(10.2 mg/L to 12.4 mg/L) which are in excellent 5 Ramakrishnaih, C.R. etal., Assessment of water
permissible range (BIS 1991). quality index for the ground in Tamar Taluk
(Karnataka) E-Journal of Chemistry 6(2), 523-
Acknowledgement 530 (2009).
6. Samantray, P. et al., Assessment of water quality
The author is thankful to Dr. Harendra Prasad, index in Mahanadi and Atharabanki river and
Assistant Director, Fisheries, Govt. Secretariat, taladanda canal in Paradip area, India, Int. J.
Lucknow for valuable discussions and suggestions. Human Ecol. 26(3), 153-161 (2009).
7. Dash, M.K. etal., Physico-Chemical analysis of
References drinking water of Balasore area (Odhisa), Int. J.
of Current Engg. Technology, 2(4), 395-398
1 Kumar, A., Bagavathiraj, B. and Kumarij, B., (2012).
Physico-Chemical and microbiological aspects 8 Singh, M. and Singh, A.K., Survey of Physico-

courtallam water, Poll. Res. 15(2), 159-161 (1996).

Chemical quality of drinking water of Lucknow



JUC Vol. 13(5), (2017).

10.

11

City, Int. J. on Environ. Sc. 3(2), 207-210 (2012).
Man,, U.S., Dhingra, A. and Singh, J., Water
Pollution-Causes, Effects and Remedies,
International Journla of Advanced Technology
in Engineering and Science, 02 (08), 70-74 (2014)
Alrumman, S.A., El-kott, A.F. and Keshk, Sherif
M.A.S., Water Pollution: Source & Treatment,
American Journal of Environmental Engineering,
6(3), 88-98 (2016).

Woodford, C., Water Pollution —an introduction

12,

13.

14,

101

to causes, effects and solutions http://
www.explainthatstuff.com/waterpollution.html, 1-
4 (2017).

WHO, Guidelines for drinking water quality,
Health criteria and other supporting information,
Geneva, Switzerland, Vol. 2 (1984).

Bureau of India Standards, Drinking Water —
specification (1991).

Trivedi, R.K., Encyclopedia of Environmental
Pollution and Control 333 (1995).



