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Abstract— This review discusses the methods for the removal 

of dyes from the textile effluents. The textile effluents contain 

synthetic dyes which cause a potential hazard to the 

environment hence these dyes need to remove from the water 

bodies. The various dye removal techniques are classified 

into Chemical, Physical, and Biological methods. Physical 

methods includes adsorption, ion exchange, and 

filtration/coagulation methods etc. while chemical methods 

includes flotation and filtration, precipitation- flocculation 

with Fe(II)/Ca(OH)2, electro-coagulation, conventional 

oxidation methods by oxidizing agents (ozone), irradiation, 

electro-flotation or electrochemical processes and biological 

methods include aerobic degradation, anaerobic degradation, 

biosorption etc. Electro-coagulation treatment using iron and 

aluminum electrodes found to be very effective method 

among the all available dye removal methods and also 

effective for COD removal. Dyes from the industrial effluents 

are effectively separated by using electro-coagulation 

however its cost restricts the use in small scale applications. 

The results showed that dye and chemical oxygen demand 

removals were 92% and 91% and it can be concluded that 

electro-coagulation process is very efficient and clean process 

for reactive dye removal from coloured wastewater. 
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I. INTRODUCTION 

Dyes are colored compounds which are widely used in 

textiles, printing, rubber, cosmetics, plastics, leather 

industries to color their products and are classified into 

anionic, cationic, and non-ionic dyes. Among all the dyes 

being used in industries, textile industries placed in the first 

position in using of dyes for coloration of fiber. Dyes are 

chemical compounds which attach themselves to fabrics or 

surface shells to impart color; production of dyes is usually 

associated with generation of large amount of colored 

wastewater. Depolarization of waste water from textile and 

manufacturing industries is a major challenge for 

environmental manager as dyes are water soluble and 

produce very bright colors in water with acidic properties. It 

has been reported that textile and manufacturing industries 

are using more than 10,000 commercially available 

(worldwide) dyes and the consumption of dyes particularly in 

textile industry is more than 1000 tones/year, out of which 

about 10-15% is discharged into waste streams as effluents 

during the dyeing processes. 

 Wastewater from textile dyeing is a significant 

source of environmental pollution. Reactive dyes are widely 

used in textile industry, fundamentally due to the ability of 

their reactive groups to bind to textile fibers by covalent 

bonds formation. The major environmental problem 

associated with the use of the reactive dyes in textile 

industries are their loss in the dyeing process. This 

wastewater containing dyes causes aesthetic problems due to 

its color. Also these dyes damage the quality of the receiving 

water because many of dyes released and their breakdown 

products are toxic, carcinogenic or mutagenic to life forms. 

Azo dyes are the largest group of dyes used in all types of 

textile industries constituting 20-40% of the dyes used for 

dyeing cotton, rayon, silk, wool, nylon and leather. They have 

one or more azo groups (R1-N=N-R2) having aromatic rings 

mostly substituted by sulfonate groups. These complex 

aromatic conjugated structures are responsible for their 

intense color and high water solubility. They are also 

resistance to degradation under normal conditions. Different 

parameters were investigated to evaluate their effect on the 

process removal efficiency of reactive dye are current 

density, pH, type of electrolyte, initial dye concentration, 

electrolyte concentration, temperature, and inter electrode 

distance. As a result 92% of reactive dye can be removed by 

using iron and aluminum electrodes. 

 Dyes are widely used in many fields such as textile, 

leather, paper, food industries. These extensive applications 

of synthetic dyes create environmental pollution and their 

toxic properties cause health risk to humans. The most 

extensively used methods to remove dyes are adsorption, 

ultrafiltration and Nano filtration, oxidation, biological 

methods, etc. Electro-coagulation (EC) process has been 

mostly applied to treat dye-containing wastewaters because 

of the simplicity and high removal efficiency of the dyes. In 

this process, the formation of coagulants via electrolytic 

reactions at electrode surfaces are takes place. The production 

of destabilization agents brings about neutralization of 

electric charge for removing pollutant. Electro-coagulation 

process also facilitates flocculation by turbulence generated 

by oxygen and hydrogen evolution at the cathode and anode 

electrodes. With the gas evolution in the process, particles are 

destabilized and they start attracting each other and generate 

bigger particles. EC process depends on pH, particle size, 

concentrations, and their conductivity of the continuous 

phase. These experimental factors affect the results in 

different ways. Electro-coagulation has some advantages 

including simple equipment requirement, easy automation, 

environmental friendly, versatility, rapid reactions and 

smaller systems. The maximum decolorization efficiency in 

removing color from real textile wastewater by using both 

iron and aluminum electrodes reached 96% and 90% 

respectively for 30 minutes of treatment. 

 The purpose of this study is to conduct an 

experimental investigation on the removal of a reactive textile 

dye and COD from the wastewater using the electro-

coagulation method. Several fundamental aspects regarding 

the effects of type of electrolyte, initial pH, current density, 

electrolyte concentration, dye concentration, and inter 

electrode distance on the dye and COD removal efficiency 

are explored. 
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II. APPARATUS 

The following apparatus were used in the experiments. 

A. DC Power Supply 

A laboratory DC power supply with a voltage ranged from 0-

8 v and current ranged from 0-5 A, was used in the 

experiments. 

B. Digital pH Meter 

A digital pH meter was used to measure the pH of the solution 

during the experiments 

C. Electrical Balance 

An electrical balance was used to weigh the materials used in 

the work. 

D. Glass Ware 

Some glass wares were used in this work such as pipette, 

beakers, volumetric flask and others. 

E. EC Reactor 

The EC reactor was made of glass. 

III. MATERIALS 

The following materials were used in the experiments: 

1) Sulphuric Acid (Conc.) 

2) Distilled water 

3) Al & Fe electrodes 

4) N FAS solution 

5) Ferroin indicator 

6) Mercury sulphate 

 In the present work, Al electrodes were used as 

anode and Fe is act as cathode in the EC reactor. 

 Electrodes design is one of the most important 

factors that affect the EC process. Electrode design affects the 

release of coagulants in the solution and bubble type, thereby 

influence pollutant flotation, mixing and mass transfer. 

IV. EXPERIMENTAL WORK 

Experiments were carried out in a pyrex glass tank. Iron and 

aluminium electrodes of (4*1*0.05) cm with a distance of 2.5 

cm were used. The anode was connected with voltmeter that 

gives voltage. A voltage stabilizer and an ammeter were used 

to regulate the flow of electricity and examine the current 

flow, respectively. The electricity was measured in every five 

minutes and it was averaged to get the exact value in mA. 

Before use, the electrodes were cleaned manually by abrading 

with sand papers and then washed with dilute acid to remove 

impurities on the metal surface. The colored effluent was 

collected from textile industry and used without any further 

treatment. Six standard solutions of wastewater were 

prepared by using distilled water. The pH of the solutions was 

measured before and after each experiment. In a typical EC 

experiment, the dye solution was taken in the EC cell for 

treatment for 60 minutes at 2-8 V. The absorbance of the 

textile solution in the treated sample was recorded by a UV-

Visible Spectrophotometer and the concentration was 

determined from the previously constructed calibration chart 

using Beer–Lambert’s law. 

V. EVALUATION OF REMOVAL EFFICIENCY & COD 

REDUCTION 

Each sample taken from the EC reactor was filtered and the 

analyzed. The removal efficiency of color and COD in textile 

waterwater treated by EC reactor is calculated as follows: 

ɳ% = 1 - (C / C0) 

Where: 

ɳ% = Color removal efficiency 

C0 = initial color concentration (Hazen) that is 2500 Hazen 

 

C = color concentration at any time (Hazen) that is 200 Hazen 

ɳ% = 1 - (C / C0) 

= 1 – (200 / 2500) 

= 92 

ɳ% = 92% 

Sr. 

No. 

Initial color 

(Hazen) 

Final color 

(Hazen) 

% Color 

reduction 

1 2500 200 92% 

Table 1: 

For COD reduction, 

Sr No. pH 

Initial 

COD 

(mg\L) 

Final COD 

(mg\L) 

% COD 
reduction 

For EC     

At 2V, 

0.67 A 
11.95 1086 208 80.84% 

At 4V, 

1.35 A 
11.95 1086 144 86.74% 

At 6V, 

3.14 A 
11.95 1086 64 94.10% 

At 8V, 

5.67 A 
11.95 1086 40 96.31% 

Table 2: 

 
Fig. 1: 

VI. RESULTS & DISCUSSION 

The electrocoagulation method shows promising aspects 

where treatment provides complete color reduction in all 

working conditions while varying some parameters like 

current and voltage applied along with change in type of 

absorbent. This method provides better alternative than the 

conventional systems. The iron and aluminum as sacrificial 

electrode materials in the treatment of textile wastewater by 

electrocoagulation has been found to be pH dependent. 

According to the results of experiments, COD and turbidity 

removal efficiencies of aluminum are higher than those of 

iron, while in neutral and alkaline medium iron is preferable. 

Usually high conductivity favors high process performances. 

We found 92% color removal and 92-96% COD reduction. It 

is found that the electrocoagulation and absorption methods 

were highly efficient and relatively fast compared to 
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conventional existing techniques and the techniques using 

natural adsorbents for dye removal from aqueous solution. 

VII. CONCLUSIONS 

India has set up Industry wise minimal national standards 

(MINAS) for output from treatment plants. The 

electrocoagulation method shows promising aspects where 

treatment provides complete colour reduction in all working 

conditions while varying some parameters like current and 

voltage applied along with change in type of absorbent. This 

method provides better alternative than the conventional 

systems. The iron and aluminium as sacrificial electrode 

materials in the treatment of textile wastewater by 

electrocoagulation has been found to be pH dependent. 

According to the results of experiments, basic medium, pH > 

6, COD and turbidity removal efficiencies of aluminium are 

higher than those of iron, while in neutral and alkaline 

medium iron is preferable. Usually high conductivity favours 

high process performances. The adsorption capacity depends 

on the type of adsorbent and the nature of wastewater. For the 

same turbidity or COD removal efficiencies, iron requires a 

current density of less than of required by aluminium at 

operating time of 60 mins. It was found that the 

electrocoagulation and absorption methods were highly 

efficient and relatively fast compared to conventional existing 

techniques for dye removal from aqueous solutions. 
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