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Abstract 

The present study deals with the physico-chemical parameters and effect of plant based 

coagulant, chemical coagulant and mixture of coagulants on water of Kolavada Lake, District 

Gandhinagar, Gujarat.  Changes in physical and chemical parameters such as water temperature, 

transparency, turbidity, total dissolved solids, pH, dissolved oxygen, BOD, COD and total 

hardness, chlorides, alkalinity, phosphate and nitrates were analyzed. Changes observed in all 

parameters after coagulants treatment. But all parameters were not within the permissible limits. 

The results indicate that the water of lake may be used for Irrigation. 

Keywords Physico-chemical analysis, Turbidity, Natural coagulant, water treatment, 

Kolavada Lake. 

INTRODUCTION  

The present study is based on the analysis of 

water samples collected from Kolavada 

Lake, a region of Gandhinagar, Gujarat. The 

term “water quality” includes the water 

column and the physical channel required to 

sustain aquatic life. Water is a basic human 

need and a major requirement of any 

society. Waterborne diseases are a feature of 

developing countries whose populace is 

compelled to use turbid and contaminated 

water for domestic purposes. The removal of 

colloidal and suspended particles present in 

water would be extremely beneficial as it 

would assuage the majority of problems 

associated with turbidity. Most particulate 

matter cannot settle by gravity and their 

sizes are so small that they pass through the 

pores of most common filtration media 
[1]

. 

Conventionally, removal of the colloids in 

water could be achieved by coagulation, 

using certain chemical coagulants like 

certified aluminium salts, iron salts, 

polyelectrolytes etc.  Recent studies have 

pointed out the health threats arising from 

the consumption of residual aluminium 

present in water, such as Alzheimers 

diseases and neurodegenerative illness 
[2]

.  

So, many researchers have investigated the 

potential of natural coagulants
 [3]

.  These 

coagulants are very effective as a primary 

coagulant in water treatment and are 

comparable to conventional chemical 

coagulants.
 [4,5]

.  Producing potable water 

from surface water or ground water usually 

involves one or several treatment steps for 

removing unwanted substances
 [6]

. 

All natural lakes ecosystem are self 

regulated and balanced 
[7]

. The biological 
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components of fresh water depend solely on 

physico-chemical conditions. Analysis of 

physical and chemical parameters of water is 

therefore essential 
[8]

. Coagulation–

flocculation is one of the most important 

physicochemical treatment steps in 

industrial wastewater treatment 
[9,10]

. 

The aim of the present study is to evaluate 

and compare the effectiveness of natural 

coagulants, poly aluminum chloride (PAC) 

as coagulant and its synergistic effect on 

various physicochemical parameters of lake 

water taken for the study.  

EXPERIMENTAL 

Synthetic chemical coagulant poly 

aluminium chloride (PAC), Citrus lemonum 

(lemon) juice and its various combinations 

were used for this study. PAC and Citrus 

lemonum (lemon) juice are water soluble; 

therefore, solutions of required 

concentrations of these coagulants are 

prepared in distilled water. 

Water sample collected for the study are at 

two different time intervals, in rainy season 

(July-2013 to Dec-2013) and in summer 

(Jan-2014 to June-2014). The sample 

analyzed for various water quality 

parameters as per standard procedures given 

in APHA Standard Methods 1992. Standard 

Jar test apparatus of 1.0L capacity were used 

for the coagulation and sedimentation study. 

Turbidity of the samples were measured by 

turbidity meter (Digital turbidity meter-234). 

Raw samples, chemically precipitated 

samples and aerated samples have been 

taken for the measurement of turbidity and 

COD. COD was measured using DBK 

(DBK-COD Digestor) instrument).  Various 

parameters such as pH, conductivity, total 

alkalinity, calcium
 

hardness, magnesium 

hardness, total hardness, total dissolved 

solids, chloride, sulphate, phosphate, nitrate, 

nitrite, fluoride, DO, BOD, COD, and 

turbidity were measured initially and after 

24 hours of the addition of coagulants of 

desired concentrations taken for the study. 

The results obtained are noted to reach the 

conclusion. 

 

RESULT AND DISCUSSION 

 
Table 1: Show results of village: kolavada.  

From July-2013 to Dec-2013 (Before &after 

treatment) 

 

Table 2: Show results of village: kolavada.  

From Jan-2014 to June-2014(Before &after 

treatment) 

 

 

 TABLE 1 Below table is July- 2013 to Dec- 2013:  [Citrus lemonum(Lemon)] 
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Air and water temperature: The 

maximum and minimum ambient 

temperature of Kolavada Lake ranges from 

23.43
0
C to 36.85

0
C and the water 

temperature varied from 21.75 
0
C to 

36.23
0
C. The highest temperature was 

noticed during the summer and lowest was 

during the winter. 

Transparency: Suspended materials in 

water produce turbidity and reduce light 

penetration. Transparency is inversely 

proportional to the turbidity of water. In the 

present study, transparency was recorded to 

be maximum during winter and summer 

which was equal to depth of water. The 

water was observed minimum transparent in 

the monsoon season. 

The analysis of the water quality parameters 

of Kolavada Lake, District Gandhinagar, 

Gujarat shows that pH, Temperature, Total 

Dissolved Solids (TDS), Dissolved Oxygen 

(DO), Alkalinity, Acidity, Total Hardness, 

Chloride and Phosphorus values are not 

within the permissible limits

. 
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TABLE 2 Januay- 2014 to June- 2014 
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7 

                     

 

Table shows that notable changes in pH, 

Electrical conductivity, Alkalinity, Ca
+2

 

hardness, Mg
+2

 hardness, Total hardness, 

Total dissolve solids, Sulphate, Fluoride, 

Phosphate, Nitrate, Nitrite, Dissolve oxygen 

(D.O.), COD, BOD, Turbidity, and Chloride 

after coagulants treatment. 

CONCLUSIONS 

From the present study, it can be 

concluded that, the use of synthetic & 

natural coagulants like PAC, Citrus 

lemonum (lemon) and mixture of PAC & 

Citrus lemonum (lemon) are receiving 

attention for their effectiveness in water 

treatment. 
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PAC and Citrus lemonum (lemon) 

showed better turbidity removal than that of 

the Alum and ferric chloride.  The 

experiments conducted confirm the 

significant effect of coagulant dosage on 

coagulation process but above some data is 

not in a permissible limit which is 

recognized by WHO. So this water is not 

useful for drinking purpose and other house 

hold purpose but May be it is useful in 

irrigation field. 
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