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Abstract: Textile Industry and Dyeing Industries are the major water polluters in Tiruppur and Karur region of 

Tamilnadu. The effluent treatment plants in major textile industries and Common effluent treatment plants with 

zero liter discharge technology are reducing the problem. But the sludge produced from the treatment of textile 

and dyeing industry effluent has problem of storage and disposal. The sludge contains heavy metals, sulphates 

and chlorides. These chemicals again leach into the rain water and surface water as sludge is waste and stored in 

open yards. Many researches are going on to utilize the sludge into useful construction composite or concrete. 

This paper reviews various works done in this field.  Mainly with in concretes with binders such as cement, 

Geopolymer and Plastic, etc. 
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I. INTRODUCTION 
Textiles are the prime requirements and indicator of the civilization. The textiles and the coloring dyes 

used to be natural just a century back. The advent of chemical engineering and processing techniques have 

accelerated the manufacturing and dyeing of textiles. Textiles are used in clothing humans, pets, furniture, 

doors, windows, car seats, etc. The chemicals used in manufacture and dyeing of yarns and fabrics are released 

as effluents in the wash water. The effluent from the processes used to be main polluter of surface and 

subsurface natural water before the implementation of Effluent treatment plants in the industries by Pollution 

Control Board. Now Zero Litre Discharge technologies exists in major textile and Dyeing Industries. Common 

effluent treatment plant is provided by the government for small scale industries. Hence now pollution from the 

effluent has reduced to great extent. But all the remedies are not fool proof. The Effluent treatment plants in 

Tiruppur region alone create 200 tonnes of [1] textile dyeing sludge per day. The enormous amount of the 

sludge created cannot be stored in the buildings and hence they are dumped in landfills or stored in open yards. 

The sludge contains many chemicals viz. cadmium, chromium, lead, zinc, copper which are used in coloring 

dyes and also sizeable amount of sulphates and chlorides. These chemicals again pollute the surface water and 

subsurface as sludge and its chemicals easily dissolve into the rain water. The sludge is abundantly available and 

disposal methods are not environment friendly as ocean dumping or Engineered Landfill are not hundred 

percent perfect solutions. Hence there is anurgent need for recycling the Textile Dyeing industry sludge into 

concretes with various binders such as cement, geopolymer and plastic. This paper enumerates various studies 

done in this regard. 

 

II. REVIEW 
1.1 Characterization of Textile Sludge 

Textile sludge [3] has a combination of organic and inorganic compounds with large concentrations of 

heavy metals such as Fe, Cu, Cd, Zn, Cr etc.  Sulphates and chlorides are also present in significant amounts in 

sludge as these are added in treatment plants. These chemicals impede the durability of cement concrete. Very 

less percentage of silica [7] has no impact on strength of concrete. 

 

TABLE-1 Chemical Compounds in Textile sludge (Ethiopia) [4] 

 



International Journal of Latest Engineering and Management Research (IJLEMR) 

ISSN: 2455-4847 

www.ijlemr.com || Volume 08 – Issue 02 || February 2023 || PP. 92-95 

www.ijlemr.com                                                     93 | Page 

TABLE-2 Chemical and Physical characteristics of Textile sludge in India [5] 

 
 

Table-3 Chemical and Physical characteristics of Textile sludge in India [7] 

 
1.2 Cement Concretes with Textile Dyeing Industry sludge 

 The manufacturing of concrete was done with replacement of cement or fine aggregates or coarse 

aggregates by weight. The sludge was either directly used[1] or incinerated ash of sludge was used[2].  

Loss of compressive strength in mortars having more than 5% of textile sludge as replacement for 

cement was reported by A. Shweta Goyal, et al.[1]. Reduction in products of hydration was also observed by 

them. 

B.  Esubalew Kasaw, et al [2] incinerated the sludge and used the ash of sludge as partial replacement of 

cement in concrete. They found that upto 20% sludge ash in concrete gives the design results. Heavy metal 

concentration in concrete was below the limits of USEPA.  

Decrease of compressive and flexural strength and increase of water absorption and porosity were 

observed in processed ETP sludge [6] used for partial replacement of Portland cement/sand in mortar and 

concrete. 

Hydration, mechanical strength, microstructure evolution and metal leachability were studied by Bao et. 

al. [8] using partial replacement of cement by textile effluent sludge (TES). TES delayed hydration and 

increasing in TES decreased portlandite content. The OPC-TES mortar had less mechanical strength.  TES in 

https://www.sciencedirect.com/science/article/abs/pii/S0950061819308670#!
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cement mortar and concrete created weak interfaces/porosity in the cement mortar, the toxic metals in the TES 

were stabilized by OPCin mortar and concrete which conforms to results of Esubalew [2]. 

Textile sludge [9] was added to cement blocks and cement fly ash blocks. The leaching of salts in cement 

fly ash solid blocks with textile sludge was less than cement blocks with textile sludge. The compressive 

strength was also high in cement fly ash blocks when compared to cement blocks with textile sludge.  

Workability, density and compressive strength of concrete was reduced when textile mill sludge was 

used as fine aggregate in concrete of M20 grade and studied [10].   

Textile sludge [11] has denser microstructure, due to this up to 10% textile sludge as replacement of 

cement increases the compressive strength of concrete and decreases the drying shrinkage. The utilization of 

textile sludge as replacement of aggregatesat 15% increases the compressive strengths of concrete and the 

drying shrinkage. 

Textile mill sludge[12] was used as fine aggregates and was used to replace sand from 0% to 55%. The 

strength of concrete decreased with increase in percentage of replacement. Use of Textile Mill Sludge as fine 

aggregate up to 25% shows strength equal to concrete of M20 grade. 

Sustainable building blocks [13] using 5-30% textile sludge,  clay bricks with 5-40% textile sludge, 

mortar with 5-50% textile sludge and paver blocks with 20-40% textile sludge can be manufactured as per the 

review done by Udaysingh et al. 

In the study done by Rajkumar et al.,[14] 4 to 12% of textile sludge was added in concrete, they 

concluded that concrete with sludge should not be used in reinforced cement concrete due to corrosive nature of 

sludge ingredients. The sludge with concrete can be used to manufacture plain cement products such as hollow 

blocks, solid blocks and paver blocks 

 

1.3. Geopolymer Concretes with Textile Dyeing Industry sludge 

Geopolymer concrete is made using Sodium Hydroxide in required moles and sodium silicate as solution 

with fly ash or other siliceous materials to make a cementitious paste. This geopolymer paste along with fine 

and coarse aggregates forms the geopolymer concrete. In geopolymer concrete, substitution in cementitious 

paste is not recommended by replacement as fine aggregate and coarse aggregates were tried.  

In geopolymer concrete [15] the textile sludge was added as inert filler by weight of fly ash with silica 

gel12.5 % as one batch and without silica gel as another batch. The compressive strength of specimens with 

silica gel showed lesser leaching of salts. The compressive strength gradually decreased with increase in textile 

sludge percentage. 

 

1.4. Plastic Concretes with Textile Dyeing Industry sludge 

Waste plastic [16] as binder with waste poly propylene or polyethylene or combination of both was tried 

in various weight ratios. The textile sludge was added to the melted plastic in open pan and heated and mixed to 

get a composite. Used cooking oil was also added in some mixes to increase the workability. The compressive 

strengths were comparable to fired clay bricks and water absorption was reduced to zero in specimens with used 

cooking oil. Leaching of salts from textile sludge in the specimens was greatly reduced by waste plastic binder.  

 

III. CONCLUSION 
The review shows that cement is the primary binder for use of textile sludge in concrete. The textile 

sludge and its chemicals degrade the compressive strength, flexural strength, split tensile strength, while 

porosity water absorption gets increased. Even though leaching of salts of textile sludge from concrete cubes 

were contained, the degradation of primary properties of concrete is the major concern in cement concrete. Very 

less works are carried out in geopolymer concrete with textile sludge and plastic binder with textile sludge. Lot 

of research needs to be done in incorporating textile sludge with geopolymer binders and waste plastic binders 

which will create complete sustainable products manufactured from wastes. 
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