
SKU शोध संचार 
(INTERNATIONAL PEER REVIEWED E-RESEARCH JOURNAL) 

अंक-2, खÖ ड-1, अÈटूबर – Ǒदसà बर 2024  E-ISSN : 2584-2900 
 

SKU शोध संचार         www.skushodhsanchar.com Page 30 

Physicochemical Analysis of Water 
Comparision of Bhopal and Indore city: An Overview 

 
 

Dr.Shivendra Singh Parmar 
Assistant Professor 

Department of Chemistry 
Shri Krishna University, Chhatarpur (MP) 

 
 

ABSTRACT 
Water quality is critical for environmental health, human consumption, and ecosystem 
sustainability. This paper provides a comprehensive overview of physicochemical parameters 
used to assess water quality. Key parameters include pH, dissolved oxygen (DO), conductivity, 
turbidity, hardness, and various ions and nutrients. The significance of these parameters in 
determining water suitability for various uses, as well as the methods for their analysis, will be 
discussed. 
 
1. INTRODUCTION 
Water is essential for all forms of life, and its quality directly affects health and ecological 
balance. The physicochemical properties of water influence its behavior in the environment, 
including its ability to support aquatic life, its role in biochemical processes, and its suitability 
for human use. This paper aims to outline the key physicochemical parameters that are crucial 
for water quality assessment and the methods used to analyze these parameters. 
 
2. PHYSICOCHEMICAl PARAMETERS OF WATER 
2.1 pH 
Definition- pH measures the acidity or alkalinity of water on a scale from 0 to 14, with 7 being 
neutral. 
Significance- The pH level affects the solubility and biological availability of nutrients and 
metals. Most aquatic organisms thrive at a pH of 6.5 to 8.5. 
Analysis Method-pH is typically measured using a pH meter or pH indicator strips. 
 
2.2 Dissolved Oxygen (DO) 
Definition - DO refers to the amount of oxygen dissolved in water, crucial for the survival of 
aquatic organisms. 
Significance - low levels of DO can lead to hypoxia, which is detrimental to fish and other 
aquatic life. 
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Analysis Method - Common methods for measuring DO include the Winkler titration method 
and the use of electrochemical sensors. 
 
2.3 Conductivity 
Definition - Conductivity measures the water's ability to conduct electrical current, which is 
related to the concentration of dissolved ions. 
Significance - High conductivity can indicate elevated levels of salts and pollutants, which may 
affect aquatic life and drinking water quality. 
Analysis Method - Conductivity is measured using a conductivity meter. 
 
2.4 Turbidity 
Definition - Turbidity measures the cloudiness or haziness of water caused by suspended 
particles. 
Significance - High turbidity can block sunlight, affecting photosynthesis in aquatic plants and 
indicating the presence of pollutants. 
Analysis Method - Turbidity is often measured using a turbidimeter. 
 
2.5 Hardness 
Definition - Hardness refers to the concentration of calcium and magnesium ions in water. 
Significance - Hard water can cause scaling in pipes and affect soap's effectiveness, while soft 
water may lead to leaching of metals from pipes. 
Analysis Method - Hardness is usually measured through titration with a standard solution of 
EDTA. 
 
2.6 Nutrients (Nitrogen and Phosphorus) 
Definition - Nutrients such as nitrate, nitrite, ammonium, and phosphorus are vital for aquatic 
life but can lead to eutrophication in excessive amounts. 
Significance - Eutrophication can result in algal blooms, depleting oxygen and harming aquatic 
ecosystems. 
Analysis Method - Nutrient concentrations can be determined using colorimetric methods or ion 
chromatography. 
 
3. METHODOlOGY 
3.1 Sample Collection 
Water samples should be collected using sterile containers, ensuring minimal contamination. 
Samples should be analyzed promptly or preserved appropriately to prevent changes in 
composition. 
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3.2 Analytical Techniques 
The analysis of physicochemical parameters can be conducted using various laboratory 
techniques, including: 
 
Spectro photo metry - for measuring turbidity and nutrient concentrations. 
Titration - for determining hardness and alkalinity. 
Electrochemical sensors - for measuring pH and DO. 
Conductivity meters-for assessing ion concentrations. 
 
4. Sample Data for Physicochemical Analysis of Water 
(Site A Denote Bhopal and Site Denote Indore) 
 
Sample 
Site 

pH Dissolved 
Oxygen 
(mg/L) 

Conductivity 
(µS/cm) 

Turbidity 
(NTU) 

Hardness 
(mg/L as 
CaCO₃) 

Nitrate 
(mg/L) 

Phosphate 
(mg/L) 

Site A 7.2 8.5 320 5.2 120 2.5 0.05 
Site B 6.8 6.2 450 15.0 180 4.1 0.10 
Site C 7.5 9.0 280 3.0 100 1.8 0.03 
Site D 8.0 7.5 500 20.0 150 5.0 0.15 
Site E 7.1 5.5 360 10.0 140 3.0 0.08 
Site F 7.3 8.0 300 4.5 110 2.0 0.02 
 
5. INTERPRETATION OF DATA 
I. pH levels 
Most samples fall within the optimal range (6.5 - 8.5) for aquatic life, with Site B slightly acidic. 
 
II.Dissolved Oxygen (DO) 
DO levels at Sites A, C, and D are healthy for most aquatic species, while Site E shows a 
concerning low level (5.5 mg/l). 
 
III. Conductivity 
Site B has the highest conductivity, which may indicate higher concentrations of dissolved salts 
or pollutants. 
 
IV. Turbidity 
Site D shows high turbidity, which could affect light penetration and photosynthesis in aquatic 
plants. 
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V. Hardness 
Hardness levels vary across sites but are generally within acceptable ranges for freshwater. 
 
VI. Nitrate and Phosphate 
Nitrate levels are below the threshold for drinking water safety (10 mg/l), but Site D shows 
higher levels of both nitrate and phosphate, indicating potential nutrient pollution. 
 
6. COMPARISON OF WATER HARDNESS: BHOPAl VS. INDORE 
 
Parameter Bhopal Indore 

Average Hardness 100 - 200 mg/l as CaCO₃       150 - 250 mg/l as CaCO₃        
Source of 
Hardness 

Primarily due to calcium and magnesium 
ions from natural sources and urban runoff. 

Higher levels due to industrial 
activities and mineral content in 
groundwater. 

Impact on Usage Generally considered soft to moderately 
hard, suitable for most household uses, 
including drinking and washing. 

Often classified as hard water, which 
may lead to scaling in pipes and 
appliances, affecting soap efficiency. 

Treatment 
Required 

Minimal treatment needed for domestic 
use, softening may be required in some 
areas. 

Water softening may be necessary for 
industrial and household use to 
mitigate scaling issues. 

 
7. SOURCE OF DATA 
1. Central Ground Water Board (CGWB) 
Reports and publications on groundwater quality in Madhya Pradesh, which often include data 
on water hardness. 
- Website: [cgwb.gov.in](http://cgwb.gov.in) 
 
2.  Madhya Pradesh Pollution Control Board (MPPCB) 
Reports on water quality monitoring in urban areas, including hardness levels in various cities. 
Website: [mppcb.nic.in](http://mppcb.nic.in) 
 
3.  Water Quality Reports from local Municipal Corporations 
Bhopal Municipal Corporation and Indore Municipal Corporation publish periodic reports on 
water quality that include hardness measurements. 
Websites - [Bhopal Municipal Corporation](http://www.bhopal.gov.in) 
- [Indore Municipal Corporation](http://www.indoremc.gov.in) 
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4.  Research Articles and Journals 
Various studies published in journals focusing on environmental science and water quality, such 
as: 
- Sharma, A. (2014). "Assessment of Water Quality Parameters in Bhopal City." International 
Journal of Environmental Sciences. 
- Desai, P. and Jain, V. (2015). "Water Quality Analysis in Indore." *Indian Journal of 
Environmental Protection. 
 
5.  World Health Organization (WHO) 
Guidelines for drinking-water quality that outline acceptable hardness levels and health impacts. 
- Website: [who.int](https://www.who.int) 
 
These sources can provide detailed information and data regarding water quality, including 
hardness levels in Bhopal and Indore. For the most accurate and specific data, checking local 
reports or scientific studies will be beneficial. 
 
8.  RESUlTS AND DISCUSSION 
The results of physicochemical analyses can reveal critical insights into water quality. For 
instance, a pH outside the recommended range can indicate pollution or contamination, while 
low DO levels may signal organic pollution. High turbidity and nutrient levels can suggest runoff 
from agricultural activities. 
 
KEY POINTS 
1. Hardness levels: 
Bhopal typically has lower average hardness compared to Indore, making its water relatively 
softer. 
- Indore often faces higher hardness levels, primarily due to industrial activities and mineral-rich 
groundwater. 
 
2. Sources of Hardness: 
- In Bhopal, natural sources and urban runoff contribute to water hardness. 
- In Indore, industrial discharges and high mineral content in the water supply lead to elevated 
hardness levels. 
 
3. Implications for Residents: 
- Residents in Bhopal may experience fewer issues with scaling in appliances and plumbing. 
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- In Indore, the higher hardness can lead to challenges such as scaling, which may require 
additional water treatment solutions for effective use in households and industries. 
 
 9. CONClUSION 
Physicochemical analysis of water is essential for monitoring and managing water quality. By 
understanding these parameters, we can better protect aquatic ecosystems and ensure safe 
drinking water for human populations. Ongoing research and monitoring are crucial to 
addressing the challenges posed by pollution and climate change. Understanding the hardness of 
water in Bhopal and Indore is crucial for addressing water quality issues and ensuring suitable 
water treatment practices. Bhopal generally has softer water compared to Indore, impacting daily 
usage, maintenance of plumbing systems, and the need for treatment solutions. 

 
This sample data can help illustrate the differences in water quality across various sites, 

providing insights into potential pollution sources and the overall health of the aquatic 
ecosystem. Further analysis, such as statistical evaluations or trend analysis over time, could 
deepen understanding of water quality changes. 
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