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Abstract— Day by day the construction industries growing 

rapidly. So the demand of the raw material is also increases. 

It’s require to find out the alternative of the raw material. On 

the other hand, due to growth of population the water 

demand is increasing. There is mainly to sources of water 

(1) surface water (2) ground water. The ground water 

quality is better than surface water and it’s require 

disinfection only. Surface water carries lots of impurities in 

it, so during treatment lots of waste is generated its call 

water treatment sludge. This paper various properties of 

water treatment sludge is find out. Also compare with 

chemical composition of other raw material of construction 

industries. 

Key words: Water Treatment 

I. INTRODUCTION 

Water is very important for development of all section of 

society. On a global scale the water demand is increasing. 

Before using a water for any purpose it’s require treatment 

for make it usable. This treatment includes screening, 

sedimentation, flocculation, coagulation, disinfection etc. 

the screening is done to remove the suspended and large size 

of debris. Sedimentation, flocculation and coagulation is 

done to remove suspended and colloidal particles from the 

water. Disinfection is require to remove bacteria. The 

coagulant is added to remove the colloidal particles. Mainly 

two types of coagulant is used (1) aluminium sulphate (2) 

ferrous sulphate. The chemical composition of water 

treatment sludge is also depends on types of coagulant is 

used. The quantity is used depends on turbidity of water. 

During this process huge amount of impurities generated, its 

call water treatment sludge. 

The quantity of water treatment sludge production 

is warring in different region. It depends on the capacity of 

plant and turbidity of water. Generally the production is 1% 

to 3% percent of plant capacity. Any typical water treatment 

plant is produce 1,00,000 tonne sludge per year. On a global 

scale every day 10000 tonne sludge production is occurs. It 

is very difficult to handle this large amount of sludge.  

The central pollution control board is estimate the 

water demand 1180 billion cubic meter in 2050. So the 

production of water treatment sludge is also increased. 

There is not any proper disposal technique for water 

treatment sludge. It is either disposed in nearby drain or in 

open land. When it is disposed in nearby drain it affects the 

algae growth and aquatic life. When it disposed in land it 

affects the quality of ground water. 

 
Fig. 1: 

II. MATERIAL AND METHOD 

In this paper mainly various physical and chemical 

composition is find out. Compare its chemical composition 

with sand. The main physical properties are particle size, 

specific gravity, bulk density, optimum moisture content, 

maximum dry density, free swell ratio. The sludge sample 

for analysis these properties is taken from the kotarpur water 

treatment plant. In Ahmedabad region the quantity of sludge 

production is 0.5% of total capacity of plant. 

When the sample is taken from the water treatment 

plant it is in slurry form it contains large amount of water. 

There is a various technique to make it usable. This is either 

sundried or dried in oven at different range of temperature 

as per requirement. In this study the sludge is oven dried for 

24 hours in oven.  

 
Fig. 1: wet sample of sludge 

 
Fig. 2: oven dried sample of sludge 
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III. RESULTS 

A. Physical Properties of Water Treatment Sludge 

The table 1 is shows the data of sieve analysis and table 2 is 

give an information about physical properties of water 

treatment sludge. 

IS sieve 

size 

Weigh

t 

retain

ed in 

gram 

Cumulati

ve weight 

retained 

in gram 

Cumulati

ve 

percentag

e weight 

retained 

Cumulati

ve 

percentag

e passing 

10mm 0 0 0 100 

4.75mm 14 14 2.8 97.2 

2.36mm 26 40 8 92 

1.18mm 58 98 19.6 80.4 

600micr

on 
80 178 35.6 64.4 

300micr

on 
260 443 87.6 12.4 

150micr

on 
29 467 93.4 6.6 

Lower 

than 

150micr

on 

20 487 - - 

Total 487  248  

Table 1: data of sieve analysis of sludge 

Properties Value 

Bulk density 1330.93kg/m3 

Specific gravity 2.531 

Water absorption 8.4% 

Finesse modulas 2.48 

Optimum moisture content 22.81 

Free swell ratio 1.2 

Maximum dry density 1.484 

Table 2: Physical properties of water treatment sludge 

B. Chemical Composition of Water Treatment Sludge 

Various 

content 

IS 

standard 

Result obtained (per 1kg 

of oven dry sample) 

pH value IS :2720 7.16 

Silica (SiO2) IS :4032 64.34 

Ferric Oxide , 

(Fe2O3) 
IS :4032 7.97 

Alumina ,( 

Al2O3) 
IS :4032 5.78 

Calcium Oxide 

, (CaO) 
IS :4032 4.41 

Magnesium 

Oxide, (MgO) 
IS :4032 0.46 

Sodium Oxide 

, (Na2O) 
IS :4032 0.2983 

Potassium 

Oxide , (K2O) 
IS :4032 0.4227 

Table 3: Chemical composition of water treatment sludge 

C. Chemical Composition of Sand 

Various content IS standard Results 

Silica (SiO2) IS :4032 90.5 

Ferric Oxide , (Fe2O3) IS :4032 1.7 

Alumina ,( Al2O3) IS :4032 1.42 

Calcium Oxide CaO) IS :4032 0.09 

Magnesium Oxide, (MgO) IS :4032 1.171 

Sodium Oxide , (Na2O) IS :4032 1.4 

Potassium Oxide , (K2O) IS :4032 1.21 

Table 4: Chemical composition of sand 

D. Physical Properties of Sand 

Properties Value 

Bulk density 1649.913kg/m3 

Specific gravity 2.369 

Finesse modulas 0.2% 

Water absorption 2.52 

Table 5: Physical properties of sand 

IV. CONCLUSION 

The data of sieve analysis is shows that 80.4% particles 

passing through the 1.18 mm sieve and 87.6% retained on 

300micron sieve. The water treatment sludge is medium 

swell type. The pH of water treatment sludge is 7.16. It 

indicates that it is base. The chemical composition is shows 

that it contains higher amount of silica. It also contain ferric 

oxide and alumina. Its chemical composition is up to some 

extent similar to chemical composition of sand. Its bulk 

density is less than bulk density of conventional sand. So it 

is useful to reduce the weight. It is possible to use the water 

treatment sludge as a partial replacement of fine aggregate 

in construction industries. 

REFERENCES 

[1] T. Ahmad, K. Ahmad, M. Alam, Characterization of 

Water Treatment Plant’s Sludge and its Safe Disposal 

Options, International Conference on Solid Waste 

Management, 950-955. 

[2] T. Ahmada, K. Ahmad, M. Alam Sustainable 

management of water treatment sludge through 

3‘R’concept, Journal of Cleaner Production, volume 

124, page 1-13. 

[3] HuXing Chen, Xianwei Ma, HengJie Dai, Reuse of 

water purification sludge as raw material in cement 

production, Cement & Concrete Composites, 436-439. 

[4] Chung-Ho Huang a, Shun-Yuan Wang, Application of 

water treatment sludge in the manufacturing of 

lightweight aggregate, 174-183.  


