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The quality of water resources is declining due to  urbanization, unsustainability 

practices, industrialization and pollution. Various dyes and metal ions  cause 

contamination of water bodies. Dyes are released from leather, pigment and textile 

industries. They alter the colour, taste and odour of water, decreases oxygen concentration, 

endangering aquatic life and cause serious health issues in humans. Among the effluent 

treatment technologies adsorption is considered as  efficacious and reliable. In this review 

paper a list of literature has been compiled  with regard to various adsorbents used for the 

removal of dyes from wastewater. 

 

1. INTRODUCTION

Dyes are coloured compounds used for colouring 

textiles , fibres and wool. Dyes are usually classified 

based on their chemical structure, such as anionic, 

cationic, and non ionic [1]. Dyes  are released from 

several industrial sources including textile, paper, 

leather, rubber ,cosmetic, and printing industries[2]. The 

direct disposal of untreated dye-containing effluent into 

natural water bodies has an adverse effect on the 

photosynthetic activity in aquatic ecosystems.[3] It 

creates mutagenic or teratogenic effects on aquatic 

organisms and fish species due to the existence of metals 

and aromatics.[4] Further, the presence of dyes in the 

environment has mild to severe toxic effects on human 

health, including carcinogenic, mutagenic, allergic, 

dermatitis effects,  and kidney disease[5].  Remediation 

of dye wastewater is carried out using 

coagulation/flocculation, electrocoagulation, filtration, 

ion-exchange, advanced oxidation processes, activated 

sludge processes and adsorption. 

 Bio adsorbents are the recent materials employed in 

various sectors to remove dyes and other pollutants. 

Charcoal, peat, chitin, microbial biomass (fungi, 

bacteria, yeast, etc.), wood bark, and other agricultural 

and industrial wastes are frequently used 

bio-adsorbents[6]. Owing to eco-friendly, low cost, and 

good surface characteristics, biomass-based adsorbents 
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are attracting attention and are widely studied. Also 

other adsorbents like composites, fly ash  textile filters 

fabricated by UV Irradiation, Industrial waste materials, 

nanocomposites etc are also studied for dye removal.  

This review assesses the potential of various adsorbents  

utilized for the removal of dyes from wastewater. 

 

2. LITERATURE REVIEW 

Jennifer Yhon et al  assessed the use of banana peel as 

an adsorbent in a continuous process for the removal of 

methylene blue. The adsorption efficiency of lab-scale 

continuous systems using a stock solution of 0.5 g/L 

methylene blue was analyzed. The best performance 

was found at pH 6, with a particle size of 0.08–0.3 mm 

and a fixed bed height of 7.5 cm. The total adsorption 

capacity was 22.11 mg/g based on experimental data and 

25.40 mg/g based on mathematical modelling (Thomas 

model). The saturation time was 53 h[7] 

    Ismat Ara Eti et al  produced  composite film 

comprising chitosan, polyvinyl alcohol, and corn starch 

incorporating nanocellulose (CPCN). The composite 

film was prepared by a blending method wherein 

nanocellulose was extracted using a chemical method 

from banana bract. The maximum adsorption was found 

to be up to 63.13 mg/g Methylene Blue with a pH of 10, 

adsorbent dosage of 2 g, an initial concentration of 150 

ppm, and contact time of 120 min at room temperature 

(25°C). The Langmuir adsorption isotherm model  fitted 

well with MB dye adsorption data.[8]  

   Sujin Ryu et al modified the surface of a textile 

substrate, Nylon fabric  through UV irradiation to create 

a monomer capable of facilely bonding with dyes. At a 

monomer concentration of 10%, the fabricated filter 

exhibited a dye removal efficiency of 97.34% after 24 h, 

all without the need for a pressure treatment or 

temperature increase. It displayed an adsorption 

capacity of approximately 77.88 mg per 1 g of filter 

material[9] 

   Syieluing Wong et al investigated the adsorption of 

Reactive Black 5 and Congo Red from aqueous solution 

by coffee waste modified with polyethylenimine. The 

removal percentages of both dyes increased with 

amount of polyethyleneimine in the modified adsorbent. 

The adsorbent possessed higher maximum adsorption 

capacity towards Reactive Black 5 (77.52 mg/g) than 

Congo Red (34.36 mg/g), due to the higher number of 

functional groups in Reactive Black 5 that interact with 

the adsorbent[10] 

         Jain et al. used steel and fertilizer industrial waste 

as an adsorbent material for the adsorption of ethyl 

orange, metanil yellow, and Acid Blue 113 dyes. In this 

process, they achieved an adsorption capacity of 198, 

211, and 219 mg/g respectively.[11] 

       Mahapatra et al. reported a maximum adsorption 

capacity of 416.66 mg/g at pH 7 for the adsorptive 

decolorization of Congo red dye on an Fe2O3–Al2O3 

nanohybrid. This higher adsorption capacity was due to 

the interaction of the amine functional group of the 

Congo red dye molecules with the oxy-hydroxide group 

of the nanohybrid material[12] 

Haque et al. developed highly porous MIL-101 Metal 

Organic Frameworks to study the adsorption of Methyl 

Orange. The high adsorption capacity of 194 mg/g 

depicted the significance of pore size and porosity in the 

adsorption of Methyl Orange, following the mechanism 

of electrostatic interaction on MIL-101[13] 

Ahmad et al. utilized lemongrass leaf-based activated 

carbon to remediate methyl red from contaminated 

water. Their findings showed an optimum dye 

adsorption capacity of 76.923 m/ g at pH 2 within 5 h. An 

increase in the adsorption rate of methyl red dye was 

mainly observed with an increase in temperature, dye 

concentration, and contact time[14] 

 Ayisha Sidiqua and  Priya found that  binded clay along 

with prepared activated carbon from sapindus seed 

gave a better basic yellow dye removal efficiency of 

about 86% at alkaline pH of 9. Freundlich model fitted 

the data with a relatively higher R2 values[15] 

Sachin et al synthesized  a  powdered adsorbent 

ZnOS+C, modified zinc peroxide with sulfur and 

activated carbon to effectively remove Fast Green dye 

from wastewater. Results of batch adsorption 

experiments  suggested that ZnOS+C had the maximum 

adsorption potential of 238.28 mg/g for FG dye within 

120 min of adsorption equilibrium for a wide range of 

pH ranging from 2 to 10 pH. The adsorption process 

conformed to the Freundlich isotherm model, [16] 

Maria Harja et al removed  Congo Red dye  from a 

simulated textile wastewater solution using fly ash from 

a local power plant.. The influence of four parameters 

(contact time, initial concentration, adsorbent dose, and 

temperature) was analysed. CR dye adsorption capacity 

improved with increasing CR initial concentration, 
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temperature and contact time. The Langmuir model 

fitted the experimental data, with a maximum 

adsorption capacity of 22.12 mg/g[17] 

 

3. CONCLUSION 

This review has given an overview of the various 

adsorbents used for the removal of dyes from 

wastewater. It is possible to use  new raw materials  as 

adsorbents  instead of expensive commercial activated 

carbon to remove dye from aqueous solutions.  Textile 

industries  usually comprise a mixture of many dyes.  

Further studies can  be conducted with  mixed 

pollutants  to enhance the requirement of wastewater 

treatment. 
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