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Abstract— As per Tamil Nadu state pollution control board 

(TNPCB) records, there are about 830 large units engaged in 

textile industrial processes in Tripur alone. These industries 

have  established eight Common Effluent Treatment 

Plants(CETPs)  and many Effluents Treatment Plants (ETP) 

,which are subjected to treat 75,000 m3 of effluent per day 

generated by textile industries and the other hand the sludge 

retained due to solids separation process in the treatment 

plants create lot of environment problems due to lack of 

disposal methods . It provides the information about the ETP 

sludge which can be replaced with cement. The 

characterization of the ETP sludge as a binder was carried out 

as per the code provision (IS 1727- 1967). Form the present 

experimental work it is known that the textile ETP sludge can 

be replaced partially for the cement in 

concrete(20%,40%,60%) and it is evident that ETP sludge 

concrete performs well under compression as like that of 

conventional concrete.  
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I. INTRODUCTION 

Cement is a widely used binding material in construction 

industry. It is used in mortar, concrete , precast elements and 

even for manufacturing bricks compared other binding 

material. Nowadays the consumption of cement is high, so to 

reduce the cost and consumption, the cement can be replace 

by some other material.  

              Textile industry is one of the oldest and largest 

industrial sectors in India. Textile industry in was processing 

are converting of raw materials into finished cloth material by 

employing various processes , operations and consumes large 

quality of water produces extremely  polluting waste 

effluents. While treating the wastewater releasing from the 

textile industry huge volume of sludge is produced. In 

Tirupur region alone, around 200 tones of sludge is produced 

everyday . Due to lack of disposal methods and yards, this 

sludge is causing lot of environmental problems. Indian 

construction industries are running short of   construction 

materials. In the present investigation, an attempt is made to 

study the strength characteristics of sludge mixed concrete 

and mortar.  

There are more than 700 large textile miles 

concentrated in Ahmadabad, Bombay, TIrpur, Erode, 

Coimbatore, Kanpur and Delhi. Out of 21076 units in India. 

Tamil Nadu alone has 5285 units whereas Maharashtra has 

the next highest number of units. Textile industries involves 

processing or converting of raw material into finished 

material by employing various process, operation and 

consumes large quantity of water and produces extremely 

waste effluents. While treating the waste released from textile 

industries huge volume of sludge is generated. 

           Most of the literature says cement can be partially 

replaced by ETP sludge from textile industry. So here cement 

is partially replaced by ETP sludge in paver block. 

A. Paver Blocks: 

Block paving also known as brick paving is a commonly used 

decorative method of creating pavements. The main benefit 

of bricks over other materials is that individual bricks can 

later be lifted up and replaced.  A concrete brick has to be 

allowed to set. The standard size of rectangular paver block 

is  

B. Types of Paving Stones: 

Building a paved patio or walkway on your property is a great 

way to add some structure and class to an otherwise plain yard 

.However, before deciding on anything, its important know 

your options when installing a paved patio or walkway . So 

here is a collection of commonly used pavers. 

1) Concrete Paver Blocks: 

It is type of paver blocks generally used in many places . All 

streets are mainly placed by concrete blocks . They show 

enormous amount strength and good appearance . 

2) Rubber Paver Blocks: 

Usually made from recycled tires , rubber pavers gives a 

completely different feel to a patio or walkway . Not only they 

non-slip , but they also need  little to a maintenance. 

3) Bluestone  Paver Blocks: 

It's is also a natural stone that's a mixture of sand and other 

particles . It has a bluish gray hue that gives it its name. 

4) Flagstone Paver Blocks: 

Cut from stone quarry. These pavers are durable, safe, and 

will stay cool because they don't absorbs heat. This is perfect 

for yard that’s in direct sun light. 

5) Travertine Paver Blocks: 

These are usually more textured and filled with holes and 

grooves. It's also very durable.     

II. LITERATURE 

"Experimental investigations on the use of textile sludge in 

concrete" Sreedevi  lekshmi , Sheeba sasidharan , Department 

of civil engineering , Sree buddha college of engineering , 

Pattoor , India. Lecturer, department of civil engineering, 

St.Thomas college of engineering and technology, India. 

       The amount of strength as cement and it is partially 

replaced by ETP sludge which gives the same amount of 

strength as cement and also reduces the cost of the production 

of concrete. "Development of Paver Blocks from Industrial 

Wastes", assistant professor, Department of civil engineering, 

chennai. 

UG Students, Department of civil engineering 

Eswari college engineering college, Chennai .Paver blocks 

can be prepared by partially replacing cement by Industrial 

ETP sludge.  

"Reuse of Textile ETP Sludge as Construction 

Material" N.Rajkumar , lecturer , S.Hema ,lecturer , 

Department of civil engineering , Kongu engineering college 

Perundurai , Erode.Industrial sludge can be partially replaced 
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for cement in production of concrete hollow blocks, bricks, 

and mortar blocks . 

A Study on Engineering Properties of Textile ETP 

sludge Based Cement Concrete". Varun BE , Mtech , Mysore, 

Karnataka, India . Prashanth V P Asst, proff, Department of 

CT&M, SJCE Mysore , Karnataka ,IndiaChemical 

composition of ETP sludge Sio2 , Al2o3, Cao, Fe2O3, MgO, 

Na2O, K2O is similar to chemical composition of cement . so 

cement can be replaced by ETP sludge . 

III. TEXTILE ETP SLUDGE 

A. Effluent from industry: 

The industry releases the effluent from the manufacturing 

process. These effluents are colored alkaline, high in 

suspended solids and temperature and contains BOD, COD, 

Nitrogen, Phosphate, Toxic chemicals, oil and grease etc., (J. 

Karthikeyan and S. venkatamohan, 1999). In Tirupur region, 

the treated effluents from the textile processing industries are 

discharged into natural river streams, particularly in to 

Noyyal river (R. Ilangovan and P.Krishnaraj, 2001). 

Environmental pollution, due to textile industries 

activities (In Tirupur). 

  The entire Tirpur environment was found to be 

polluted in the land and air due to industrial process of the 

textile industries. Due to disposal of sludge in the non 

engineered land fills the ground water as well as the soil is to 

be polluted.. River Noyyal which emerges from the Vellingiri 

hills and flowing through Tirupur region was completely 

polluted which affected the irrigation of around 17,000 acres 

of land. The surface water also found to be much affected and 

the drinking water for Tirupur region is pumped from river 

Cauvery, which flowing through Erode district. 

B. Construction material requirement: 

There is an urgent need for the identification of new 

construction materials in India. The depleting natural 

resources are demanding for the new building materials. In 

fact, only a small percentage of architects in actually involved 

in research and development of alternative technology and 

building materials today (Arun Laul, 2002). With the increase 

in the industrial activities, the amount of wastes generated 

will increase manifold. Scientist, technologist, 

environmentalist and organizations like national council for 

cement and building materials( NCB) have to play their  due 

role in managing such waste for the good of the society 

(K.M.Sharma and S.Laxmi, 2002) 

IV. MATERIALS USED 

A.  Textile ETP sludge: 

The textile ETP sludge used in the present investigation was 

taken from CETP, Tirupur. The wet sludge was collected 

from the CETP and then dried. The dried sludge was then 

sieved for dust removal. Then the sludge was mixed along 

with the cement concrete and mortar to test its characteristic 

strength.  

Chemical Compound Percentage 

Sio2 3.98 

Al2o3 0.16 

Fe2o3 6.62 

Cao 4.13 

Mgo 0.64 

Na2o 0.50 

K2o 0.51 

Tio2 <0.0003 

Loss On Ignition 82.40 

Table 1: showing the chemical properties of textile           

ETP sludge 

B. Fly ash: 

Fly ash is one of the naturally occurring products from the 

whole combustion process. The most common use of fly ash 

is replacement for Portland cement used in producing 

concrete. Concrete made with fly ash is stronger than 

traditional concrete. Fly ash concrete is highly workable, has 

lower permeability and resists alkali-silica reaction, which 

results in longer service life.   

 Chemical Compound Percentage 

Sio2 55.5 

Al2o3 31.3 

Fe2o3 6.4 

Cao 1.02 

Mgo 0.21 

Alkalis Equivalent Nil 

Tio2 2.7 

So3 0.44 

Loss On Ignition 0.74 

Table 2: showing the chemical properties of fly ash 

C. Cement: 

A cement is a binder, a substance used in construction that 

sets, hardens and adheres to other materials, binding them 

together. Cement is seldom used solely, but is used as a binder 

to bind sand and gravel (aggregate) together. Cement is 

mixed with fine aggregate to produce mortar for masonry 

construction, or with sand and gravel aggregate to produce 

concrete. The cement that is used is of OPC 53 grade as per 

the Standard Specifications of the country [2, 4, and 5]. The 

cement according to the Indian specification must satisfy the 

IS code IS 12269- 1987 (reaffirmed 1999). 

D. Fine aggregate: 

Fine aggregate are basically sands want from the land or the 

marine environment. Fine aggregate generally consist of 

natural sand or crushed stone with most particles passing 

through a 9.5mm sieve. The natural fine aggregates are the 

river sand which is the most commonly used natural material 

for the fine aggregates that is used, but the recent social factor 

created the shortage of the material created a great problem 

in the construction sector [7,8]. For the studies the river sand 

of Zone-II is used in all the references. 

E. Coarse aggregate: 

Construction aggregate or simply aggregate is a broad 

category of coarse particulate material used in construction, 

including sand, gravel, crushed stone, slag, recycled concrete 

and geosynthetic aggregates . Aggregates are the most mined 

materials in the world. 

F. Mixing of the Materials:  

The normal grade of the concrete used in India is M20 for 

normal construction purposes.[4]. The mix deign is done 

separately for quarry dust using the minimum void ratio 

methods and maximum density method [8]. 
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V. EXPERIMENTAL INVESTIGATION 

A. Test on Materials 

1)   Specific Gravity:  

The Specific gravity of the materials that are used is tested by 

following the Indian Standards specification by following IS 

2386 (Part III) – 1963. The specific gravity is one of the 

important factor that everything depends on. The design mix 

also depends on the specific gravity of the materials that we 

use. If  the particle size is less we we have to use pycnometer 

for sand. The empty weight of the pycnometer is measured 

and then it is filled with sand up to a mark and the weight is 

measured. Then pycnometer is filled with water and the 

weight is measured. Then weight of the pycnometer  with 

water is measured and the specific gravity of the fine 

aggregates used is calculated.   

 
Fig. 1: Pycnometer 

Materials Values 

Specific Gravity Of Etp Sludge 1.07 

Specific Gravity Of Coarse Aggregate 2.04 

Specific Gravity Of Fine Aggregate 2.60 

Specific Gravity Of Cement 1.44 

Table 3: showing the specific gravity of materials 

2) Particle Size analysis:  

The Particle size analysis is done by following the procedure 

given in IS 2386 (Part I)-1963, the gradation of the aggregate 

material is important for determining the size and shape of the 

material The gradation is used to determine the fineness 

modulus of the plastic material that is used for casting of the 

cubes. In the first step the IS sieves are arranged in order( i.e. 

4.75mm, 2.36mm,1.18mm, 600μ, 300μ,150μ) . take about 

2kgs of fine aggregate and place them on the top most sieve 

and start sieving them for fifteen minutes and then note down 

the  weight retained on each IS sieve and the values of  

fineness modulus is calculated. A graph is plotted between 

the particle size and the percentage fineness on a semi log 

graph sheet. The graph plotted is called gradation curve / 

particle size distribution curve(PSD) This is used to know 

completely whether the sample of the aggregates is well 

graded or poorly graded. If the coarse aggregates is poorly 

graded it will not be used in the construction.   

 
Fig. 2: sieve for course and fine aggregate 

 Materials 
Fineness  

Modulus 

Fineness Modulus Of Course 

Aggregate 
3.57 

Fineness Modulus Of Fine 

Aggregate 
1.67 

Table 4: fineness modulus of  course and fine aggregate 

Materials Fineness  Modulus 

Table 4 shows fineness modulus of  course and fine 

aggregate Materials Fineness  Modulus 

B. Compressive strength:  

Concrete has relatively higher compressive strength, but very 

poor in tensile strength. The different mix of concrete gives 

various strength, according to the IS 10262: 1982 gives the 

characteristic and design strength values for various grades of 

concrete. The strength attained by the mix can be identified 

by its compressive strength of the samples which are made in 

the standard mould of size 150mm X 150mm X 150mm and 

then the cubes are kept for curing and the compressive 

strength test was done according to IS 516: 1959 for 7days, 

14days and 28days for ordinary mix and for the partial 

replaced samples. 

S.N

o 

Sluge 

Replacem

ent In 

Percentag

e 

Compressi

ve 

Strength 

Compressi

ve 

Strength 

Compressi

ve 

Strength 

After 7 

Days  

(N/Mm2) 

After 14 

Days 

(N/Mm2) 

After 28 

Days 

(N/Mm2) 

1 0 16.40 22.17 25.25 

2 20 16.20 22.10 25.10 

3 40 14.16 21.20 24.50 

4 60 9.30 13.63 19.56 

Table 5: compressive strength foe ETP sludge 

Table 5 shows compressive strength foe ETP sludge 
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Graph 1: 

Graph 1 shows the compressive strength for ETP    sludge 

 
Fig. 3: 

Fig.2 shows the compression testing machine 

VI. CONCLUSION 

From the experimental analysis and obtained results, the 

following conclusion are drawn 

1) Textile ETP sludge fulfills the basic properties of 

cementatious  material, hence can be used as a binder in 

concrete. 

2) ETP sludge based concrete performs and fulfills the basic 

properties of conventional concrete for the optimized 

water to binder ratio (0.45) and strength gain in 

mechanism  is not uniform as like conventional concrete 

at initial period of time but it is  as good  as conventional 

concrete after 28 days. 

3) As increase in the percentage of ETP sludge 

(20%,40%,60%) the compressive strength of the 

concrete is decreases. 

4) From the experimental results will be concluded that 

upto 40% of cement can be replaced by textile ETP 

sludge and fly ash without any unfavorable   effect. 
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