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ABSTRACT 

 

Exhaustion of natural water resources is a major threat faced by our country. Water is a critical 

environmental issue and water supplies are becoming more limited worldwide. Hence an effort 

was made to use the waste water instead of potable water for construction purposes, so that 

shortage in water can be greatly reduced.  For many decades, Engineers and Researchers have 

attempted to increase the strength of concrete by various means. In this experiment an attempt 

was made to use the industrial waste effluents to cure the concrete of different grades. By this we 

can conserve the depleting water resources, thereby preventing the Environmental degradation. 

The properties of the effluents were studied. The effluents from chocolate factory, powder 

coating industry and automobile industry were collected. Cubes, cylinders and prisms of M20 

grade were casted and cured for 28 days.  
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1. INTRODUCTION 

 

The most important threat to the environment is the effluent disposal. Almost all the industries are 

disposing their effluents either into waste lands or into natural water bodies, thus causing pollution. For 

this reason, the civil and environmental engineers have been challenged to convert the industrial waste to 
useful construction purposes. In this present work the effluents are used for curing purposes. The 

compressive strength and setting time can be increased by using treated effluents for mixing of concrete 

(Ooi Soon Lee et al, 2001) [1]. The use of acid resistant supplementary cementitious material (flyash or 

silica fumes) and quartz aggregate increases the denseness of microstructure (Robin E. Beddo and Karl 
Schmidt, 2004) [2]. Addition of concare and calcium nitrate to textile effluents considerably reduces the 

corrosion effects of concrete (K.Nirmalkumar & V.Shivakumar, 2008) [3]. The presence of poly acids in 

the effluents degrades the cementitious material (Alexandra Bertron et al, 2009) [4]. The use of tertiary 
treated wastewater in concrete mixing shows similar properties to that of potable water (Jasem M. 

Alhumoud et al, 2010) [5]. 

 

 

2. Experimental program 

 

2.1 Materials 

Cement: In this experimental investigation ordinary Portland cement of 53 grade is used. The physical 
properties of cement are given in table 1. 
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Table 1 Properties of cement 

 

Fine aggregate: In this investigation locally available river sand which is free from impurities is used. 
The size of it is less than 4.75mm. The specific gravity and fineness modulus of the fine aggregate were 

found to be 2.67 and 2.56 respectively. The percentage of passing is within the limits as per IS383-1970 

and IS 2386-1963. 

 
Coarse aggregate: The coarse aggregate used is 20mm in size, crushed angular shape and   free from 

dust. The specific gravity and fineness modulus were found to be 2.82 and 7.03 respectively. The 

percentage of passing is within the limits as per IS383-1970 and IS 2386- 1963. 
 
Effluents: The effluents used are coolant oil from automobile industry, effluent from powder coating and 

chocolate factory. The properties of these effluents were studied and it is given table 2, 3 and 4 

respectively. 

Table 2 properties of coolant oil 

S.NO Parameter Quantity 
1 Physical state and color Viscous Liquid 

2 Appearance Dark Brown Color Liquid 

3 Specific gravity 0.868 

4 Solubility in water Good soluble. 

5 Flash point (COC),C 150 C. 

6 Kinematic Viscosity cSt 20, min @ 40 C 

7 Percent Volatiles 2 % min. 

8 Emulsion Test (20 : 1 ratio) 0.1 ml and 0.2ml cream permitted 

Table 3 properties of powder coating effluent Table 4 properties of chocolate effluent 

S.NO Parameter Quantity 

1 pH 4 

2 Total suspended solids 560   mg/L 

3 Total settleable solids 2500 mg/L 

4 Chloride content 800   mg/L 

5 Nitrogen content 45     mg/L 

6 Oil and grease 20     mg/L 

7 BOD 20     mg/L 

8 COD 400   mg/L 

S.NO Parameter Quantity 

1 pH 7.53 

2 Total suspended solids 56      mg/L 

3 Total dissolved solids 1300 mg/L 

4 Chloride content 704    mg/L 

5 Sulphate content 74      mg/L 

6 Oil and grease <1      mg/L 

7 BOD 29      mg/L 

8 COD 192    mg/L 

 

Properties 

 

Test Results Limits as per IS 8112-1989 

Fineness (M2/Kg) 
(Specific Surface) 

262 

 

225 

(min) 

Setting Time (Initial) 58 30 

Setting Time (Final) 296 600 
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     Coolant oil (E1)                         Powder coating effluent (E2)               Chocolate effluent (E3) 

Figure 1 Various Effluents 

2.2 Mix proportions 

 

The concrete mix is designed as per IS 10262 – 2009 [7], IS 456-2000 [6]. The water cement ratio is 0.45. 

The mix proportions of M20 concrete are 1:2.3:4.2. 

 

2.3 Preparation of specimens 

 

The strength characteristics of M20 concrete cured in effluents are studied by casting cubes, cylinders and 

prisms. The cement, fine aggregate and coarse aggregate were collected and mixed to appropriate 

proportion by adding water. On the other hand the moulds were prepared. The concrete was poured in to 

the mould layer by layer and vibrated thoroughly. The specimens were removed from the moulds after 24 
hours and then the specimens were cured in potable water and effluents for 28 days. The details of the 

specimens are given in table 5.  

 
Table 5 Details of specimens 

Specimen Potable water E1 E2 E3 

Cubes 2 2 2 2 

Cylinders 2 2 2 2 

Prisms 2 2 2 2 

 

 

Figure 2 Curing of specimens in effluents 1, 2 and 3. 
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3. Testing 

The concrete specimens were taken out of curing chamber after 28days. The cubes of size 150X150X150 
mm were tested for compressive strength, cylinders of size 150 mm diameter X300 mm height were 

tested for their split tensile strength and prisms of size 500X100X100 mm were tested for their flexural 

strength. 

4. Results and discussions  

From the tests conducted it is found that the compressive strength, split tensile strength and flexural 

strength has increased for the specimens cured in effluents when compared to the specimens cured in 
potable water. The test results obtained are given in table 6. 

Table 6 Experimental test results 

Strength M20 (N/mm
2
) 

 Conventional E1 E2 E3 

Compressive strength 22.44 22.98 22.94 23.53 

Split tensile strength 2.19 2.24 2.22 2.30 

Flexural strength 2 2.21 2.1 2.35 

 

4.1 Effect on compression 

From figure 3 it is seen that the compressive strength of cubes cured in effluent 1 increased by 2.4% and 
for effluent 2 it increased by 2.22% and for effluent 3 it increased by 4.85%. Thus all the three effluents 

tend to increase the compressive strength of concrete and the maximum compressive strength is attained 

for the specimens cured in effluent 3. 

 

Figure 3 Compressive Strength of concrete after 28 days of curing  
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4.2 Effect on tension 

It can be seen from figure 4 that the split tensile strength of cylinders cured in effluent 1 increased by 

2.28% and for effluent 2 it increased by 1.34% and for effluent 3 it increased by 5.02% corresponding 

over the conventional concrete. Thus the split tensile strength gets increased in all the three effluents. 

 

Figure 4 Split Tensile Strength of concrete after 28 days of curing 

4.3 Effect on flexure 

From figure 5 it is seen that the flexural strength of prisms cured in effluent 1 increased by 10.5% and for 

effluent 2 it increased by 5% and for effluent 3 it increased by 17.5% compared than that of the 

conventional concrete. Thus all the three effluents tend to increase the flexural strength of concrete.  

 

Figure 5 Flexural strength of concrete after 28 days of curing 
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Figure 6 Tensile failure of concrete   Figure 7 Flexure failure of concrete 

6. Conclusion 

 The compressive strength of specimens cured in effluent 1, effluent 2, and effluent 3 is 

increased by 2.4%, 2.22%, 4.85% respectively. 

 The split tensile strength of specimens cured in effluent 1, effluent 2, and effluent 3 is 

increased by 2.28%, 1.34%, 5.02% respectively. 

 The flexural strength of specimens cured in effluent 1, effluent 2, and effluent 3 is 

increased by 10.5%, 5%, 17.5% respectively. 

Hence the replacement of water by effluent increases the strength of concrete and also conserves natural 

water resources. 

7. REFERENCES 

[1]. Ooi Soon Lee et al, Reusing treated effluent in concrete technology, Jurnal teknologi, 

34(F) Jun 2001: 1-10, (2001) 

[2]. Robin E. Beddo and Karl Schmidt, Effect of concrete composition on resistance of 

concrete to acid attack, National conference on concrete in aggressive aqueous 

environment, performance, testing and modeling, 3-5 Jun 2009, Toulouse. (2004) 

[3]. K.Nirmalkumar & V.Shivakumar, Corrosion Studies on Concrete Using Treated and 

Untreated Textile Effluent and Impact of Corrosion Inhibitor, Journal of sustainable 

development, vol.1, No.3, (2008) 

[4]. Alexandra Bertron et al, Degradation of cementicious material by some organic acids 

found in agro industrial effluents, National conference on concrete in aggressive 

aqueous environment, performance, testing and modeling, 3-5 Jun 2009, Toulouse. 

(2009) 

[5]. Jasem M. Alhumoud et al, Reuse of wastewater effluent in concrete mixing and the 

effect of high temperatures on its residual properties, Int. J. Environment and 

Sustainable Development, Vol. 9, Nos. 1/2/3, (2010) 

[6]. IS 456-2000 Specification for plain and reinforced concrete, New Delhi, 2000. 

[7]. IS 10262-2009 Recommended guidelines for concrete mix design, BIS, New Delhi, 

India, 2009. 


