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ABSTRACT

To know the national responsibility of any country, Industrial development is one of the important criteria is to judge the 
progress.Nagothane town is blessed with the river Amba, has recently witnessed tremendous growth in the various industries 
like Maharashtra Seamless Ltd., Supreme Petrochemical Ltd., Sun Petrochemical ltd., Reliance Industries Ltd.,etc. are 
located on the bank of river Amba and bound to produce the tons of pollutants. The industrial effluents that are released in 
to the river have resulted in to detoriation of the water water quality and river faces a serious threat not only to its own health 
but also to community development of this water source. In the present investigation an attempt has been made to access 
the extent of pollution and its impact on potable water quality on the basic two parameters like pH and CO2 in the river water. 
Samples were collected in between June 2010 to May 2011 from different sampling stations for the analysis of water. From 
the data collected it can be concluded that inverse relationship which is known to exist between pH and CO2 is not existent 
in the present investigation.
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INTRODUCTION:-
Advances in science and technology have produced many 
new compounds that have been released into the watery 
environment and produced new water problems. These 
problems are at the same time raising consciousness about 
the importance of water quality .Our need for quality water 
growing rapidly. Just as water conditioning can provide the 
high quality water needed for space technology, so water 
conditioning can be a major factor in removing contaminants-
synthetic organic chemicals that do not degrade very rapidly 
produced by that technology.

Our life span is longer today than every before, and we are 
becoming aware that our entire environment particularly our 
food and water systems should be scrutinized. Perhaps cer-
tain substances should be added and others removed from 
the little over a quart of water needed by every person each 
day. Water is a chemical compound and to make decision 
about the water, a person should know enough about basic 
chemistry to understand waters unique behaviour.

MATERIAL & METHODS:-
Four sampling stations at Amba River were selected for the 
analysis purpose.

Sampling station AR1-This area located at the water supply 
pumping station near Railway Bridge.

Sampling station AR2- This area located at the Warvathane 
Bridge.

Sampling station AR3-This area located at RIL Corner 
Bridge.

Sampling station AR4-This area located near Kamath Hotel.

The relevant methodologies given by APHA for the determi-
nation of these above different physical and chemical param-
eter were adopted. Brief descriptions of analytical methods 
used for physico –chemical parameter are discussed below.

pH:-This is a measure of the intensity of the alkaline or acid 
conditions of the solution. It is the way of expressing the “hy-
drogen ion concentration”. It is important not only in the fields 
of water supplies, disinfections, chemical coagulation, water 
softening and corrosion control, but also in water treatment 
employing biological processes , and dewatering of sludge’s 
. They all require pH control within narrow limits. Because of 
fundamental relationship that exists between acidity-alkalini-
ty, a very high or very low pH is injurious to the ecosystem. pH 
measurements were done by using standardized pH meter 
[ELICO make].

Free carbon dioxide (CO
2
): -Free CO

2
 reacts with sodium 

hydroxide to form sodium bicarbonate. The reaction is indi-
cated by the appearance of pink colour by phenolphthalein 
indicator at the equivalence pH of 8.3.

RESULT AND DISCUSSION:-
Table No.1 Average Seasonal values of CO

2
 and pH from 

Amba River (AR) 
Water sample (2010-2011)

Season Parameters AR1 AR2 AR3 AR4

Monsoon

(Jun-Sep)

CO2 mg/l
17.58

±3.6

11.13

±2.8

17.0

±2.9

16.55

±2.7

pH
7.25

±0.7

7.20

±0.4

7.79

±0.5

8.20

±0.6

Winter

(Oct-Jan)

CO2 mg/l
15.13

±2.2

12.18

±2.3

15.95

±3.6

15.90

±2.8

pH 
7.60

±0.6

7.65

±0.8

7.50

±0.9

7.45

±0.6

Summer

(Feb-May)

CO2 mg/l
14.55

±2.8

9.03

±3.0

17.98

±2.5

16.88

±2.3

pH
7.78

±0.4

7.80

±0.3

7.63

±0.4

7.70

±0.5

±:-Standard Deviation. 
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pH:- The pH values were ranged from 7.20 (AR2) to 8.20 
(AR4) in monsoon, from 7.50 (AR3) 7.65 (AR2) in winter and 
7.63 (AR3)to 7.80 (AR2) in summer season. From the ob-
served data it is concluded that there is a slight increase in the 
pH in the summer season which reflects the gradual increase 
of weakly alkaline to moderately alkaline characteristics of 
ground water. The slight increase of pH can be attributed to 
discontinued supply of Co

2
 due to cessation of rain fed charge 

of the aquifer (Pondhe, et al., 1997; Deshmukh and Pawar, 
2000). Generally, the pH of water varies due to changes in 
temperature, biological activities, disposal of industrial wastes 
and photosynthetic activities. These factors may cause a 
drastic change in pH and in turn reduce the potability of water 
(Mani Megalai and Muthalakshmi, 2006). The pH values in 
the present study found to be within the permissible limit of 
WHO (6.5 to 8.5) in all the sampling stations. The low pH 
does not cause any harmful effect (Jameel, 2002). A change 
in pH changes the chemical composition of water due to pre-
cipitation and solution or change of valance. The reaction of 
minerals in rocks with water carbon dioxide and possibly or-
ganic matter, such as humic acid and fulvic acid changes the 
pH of water (Raj and Jayshekher, 2007).

Free (CO
2
) carbon dioxide: - It exists in varying amounts 

naturally in water. Most well waters will contain less than 50 
ppm of carbon dioxide in drinking water. A large amount of 
carbon dioxide in water creates an acidic water conditions. 
When carbon dioxide dissolves in water it creates the follow-
ing reactions.

H
2
O + CO

2 
→ H

2
CO

3
 (carbonic acid)

H
2
CO

3
<====> H+ + HCO

3

The dissociation of carbonic acid yields hydrogen (H+) and 
bicarbonate alkalinity (HCO

3
). Due to the carbon dioxide in 

water, pH value will drop as the concentration of carbon di-
oxide increases, and conversely will increase as the bicar-
bonate alkalinity content of water. Carbon dioxide in water 
with a pH of 3.5 or below, generally contains mineral acids 
such as sulphuric or hydrochloric acid. Carbon dioxide can 
exist in waters with pH values from 3.6 to 8.4, but will never 
be present in waters having a pH of 8.5 or above. The pH 
value is not a measurement of the amount of carbon diox-
ide in the water, but rather the relationship of carbon dioxide 
and bicarbonate alkalinity. The CO

2
values were varies from 

11.13 (AR2) to 17.58 (KR1) in monsoon, 12.18 (AR2) to 15.95 
(AR3) in winter season and from 9.03 (AR2) to 17.98 (AR3) 
in summer season.

When water containing CO
2
 is used for drinking purpose then 

it is absorbed very slowly through the gastrointestinal tract, 
at a much lower rate than it is produced in cells and expired 

out of the lungs. The gas expansion from release of dissolved 
CO

2
 in carbonation can lead to the distension of the stomach. 

Aside from the less serious case of triggering hiccups, irrita-
ble bowel syndrome (IBS) can also be aggravated. Further-
more, the stomach distension may reduce the effectiveness 
of stomach acid to digest food that requires sufficient acidity. 
Sufferers of IBS are advised to eliminate carbonated drinks 
from their diet (as well as many other items) to allow the GI 
lining to heal (Kasthuri, et al., 2005).

Carbon dioxide (CO
2
) released into the oceans as a result of 

water pollution by nutrients which is a major source of this 
greenhouse gas that gets little public attention. It is enhancing 
the unwanted changes in ocean acidity due to atmospheric 
increases in CO

2
. Atmospheric levels of CO

2
, the main green-

house gas, have increased by about 40 percent since the in-
dustrial revolution due to the burning of fossil fuels and land-
use changes. The oceans absorb about one-third of that CO

2
, 

which results in acidification from the formation of carbonic 
acid. However, pollution of ocean water with nutrient runoff 
from fertilizer, human and animal waste and other sources 
also is adding CO

2
 via the biological breakdown of organic 

matter formed during algal blooms which also depletes oxy-
gen from the water. 

The effluents and domestic wastes discharged by locality en-
ter in the river, due to which maximum values of CO2 were 
observed (Haniffa et al. 1993).In the rainy season river carries 
runoff soil and clay and the pollutants from catchments area 
along with industrial sewage are responsible for the moder-
ate values of CO2.During the study period, the river Amba 
maintained alkaline pH of water except at sampling station 
AR4.These observations are similar with those of Mohonta 
and Patra,(2000). 

CONCLUSION:-
From the data collected it can be concluded that inverse re-
lationship which is known to be exist between pH and CO2 is 
not existent in the present investigation. The river water main-
tains the alkaline pH except at station AR4 in monsoon and 
it is due to mixing of industrial effluents near to this site. The 
relative concentration of bottom sediment was found to be 
more in the month of summer due to reduced level of water. 
The increased photosynthetic activities and intense sunlight 
causes the assimilation of bicarbonates by phytoplankotons, 
which lower the pH of water to some extent. The maximum 
values of pH in monsoon may be due to mixing of industrial 
effluents in the river water. The reduced rate of photosynthetic 
activities reduces the assimilation of CO

2
 and bicarbonates 

which is ultimately responsible for increase in pH.


