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ABSTRACT 

Texti le  industr ies are  major  sources o f  Environmenta l  po llu t ion.  Consider ing the problem s of  pollut ion,  

an attempt has been made in  the present  paper to  evalua te elec tro -coagulation treatment e f fec t  on raw 

tex t i le  e f f luen t .  The purpose of  th is  s tudy was to  invest igate  the  t rea tment e f f ic iency of  the elec tro -

coagulat ion process on removal o f  COD , co lour  and  solids f rom text i le  industria l  ef f luen t  samples .  The  

study also br ings  ou t  that  e lec tro -coagula tion wi th  Copper and Mild Stee l  elec trodes were  more  

ef fect ive .  
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INTRODUCTION 

Textile is one of the largest and oldest industries 

present globally.  The textile industry continues to 

be the second largest employment generating sector 

in India.  (Textile Industry in India, 2014) . 

 

Textile industries are major sources of 

Environmental pollution. As the textile industries 

consume large quantities of water and generates 

waste water in proportionate order. Moreover  the 

dyes used in textile industry are important sources 

of environmental pollution.  These effluents do not 

only contain high concentration of dyes, but also 

contain the chemicals used in the various 

processing stages. Some trace metals such as Cr, 

As, Cu and Zn are present in these effluent and are 

capable of causing several health problems 

including haemorrhage, ulceration of skin, nausea, 

severe irritation of skin and dermatitis. Textile 

effluents are also found to contain other organic 

and microbial impurities (S. A. PAUL, 2012). 

 

The conventional treatments methods of textile 

wastewater are physico-chemical and biological 

methods. Most of these conventional methods are 

becoming inadequate and insufficient; because of 

the textile effluent contain mainly complex  

aromatic molecular structures. Compounds are 

often constructed to resist fading on  

exposure to sweat soap water, light or oxidant 

agents and this renders them more stable and less 

amenable to biodegradation. A simple and efficient 

treatment process for the textile wastewater is 

essentially necessary.  

 

In the Electro-coagulation process, the coagulants 

are generated electrically and wastewater is treated 

in an electrochemical cell. When the system is 

connected to an external power source, sacrificial 

anodes are corrected due to oxidation in the 

solution and release coagulant cations in the cell. 

In the Electro-coagulation process the coagulating 

ions produced ‘in situ’ and it involves three 

successive stages:  

1) Formation of coagulants by electrolytic 

oxidation of the sacrificial electrode.  

2) Destabilization of the contaminants, particulate 

suspension, and breaking of emulsions.  

3) Aggregation of the destabilized phases to form 

flocs. 

 

When a potential is applied from an external power 

source, the anode material undergoes oxidation, 

while the cathode will be subjected to reduction or 

reductive deposition of elemental metals. The 

mechanism of Electro-coagulation is highly 

dependent on the chemistry   of   the aqueous   

medium, especially   conductivity (Mohammad 

Y.A. Mollaha, 2004). 
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This study of Electro-coagulation treatment for raw 

effluent of textile effluent was tested at lab sca le 

level. COD,colour and solid removal efficiency was 

determined.

 

EXPERIMENTAL SET-UP AND PROCEDURE 

 

EC  reactor  with  electrodes  connected  in  

parallel  was  used  in  the experiments.  The reactor 

having a volume of 1 litre was used. Volume of 

sample taken for treatment is 500 ml. Different 

Electrodes (Aluminium, Mild Steel, Copper, Silver) 

were used for the experiments.  A regulated direct 

current supply (0-30 V, 3 A) by Digital D.C. Power 

Supplier was used for the experiments. Current 

Density of 10 mA/cm
2
 was tested at ambient 

temperature between 25 – 27
o
C. 

Analysis of COD,Analysis of colour and Analysis 

of solids were done as per(APHA & Clesceri, 1995) 

Standard Methods for Examination of water and 

wastewater.

 

 

 

Figure 1 Lab Scale Electro-Coagulation Set-up 

 

RESULT AND DISCUSSION 

Effects of Different Electrode Material 

Effects of different electrode materials i.e. Mild Steel, Copper, Aluminium, Silver is shown as follows; 

 Sample Quantity : 500 ml 

 Electrode size : 4 cm (width) × 4 cm (depth) 

 Submerged Area of Electrode: 4 cm (width) × 3 cm (depth) 

 Current Density: 10 mA/cm
2
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Table 1 Effects of Different Electrode Material on Chemical Oxygen Demand 

Sr. 

No. 

Electrode Material Analysis of COD 

Anode Cathode 

Raw 

COD 

(mg/l) 

After Treatment COD (mg/l) % Removal of COD 

30 min 60 min 90 min 30 min 60 min 90 min 

1 Mild Steel Aluminum 3200 2800 2000 1760 12.5 37.5 45 

2 Mild Steel Mild Steel 3040 2800 2400 2240 7.9 21 26.3 

3 Mild Steel Copper 2960 2400 2240 1600 18.9 24.3 45.9 

4 Copper Mild Steel 2800 2000 1400 1200 28.6 50 57.1 

5 Mild Steel Silver 2800 2000 1600 1400 28.6 42.8 50 

6 Aluminum Aluminum 2800 2640 2400 2000 5.7 14.2 28.6 

 

 

Figure 2 Effects of Different Electrode Material on Chemical Oxygen Demand 
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Series1 0 12.5 37.5 45

Series 2 0 7.9 21 26.3
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Series 4 0 28.6 50 57.1
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Table 2 Effects of Different Electrode Material on Solids 

Sr. 

No. 

Electrode Material Analysis of Solids 

Anode Cathode 

Total Suspended Solids (TSS) mg/l Total Dissolved Solids (TDS) mg/l 

Raw 

Effluent 

Treated 

Effluent 

% Removal 

of TSS 

Raw 

Effluent 

Treated 

Effluent 

% Removal 

of TDS 

1 Mild Steel Aluminum 1800 1380 23.3 6000 4800 20 

2 Mild Steel Mild Steel 1700 1340 21.1 7500 6100 18.6 

3 Mild Steel Copper 1600 1120 30 7000 4500 35.7 

4 Copper Mild Steel 1500 800 46.6 6900 3500 49.2 

5 Mild Steel Silver 1500 900 40 7200 4000 44.4 

6 Aluminum Aluminum 1500 1200 20 6800 4900 27.9 

 

 

Figure 3 Effects of Different Electrode Material on Solids 
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Table 3 Effects of Different Electrode Material on Color 

Sr. 

No. 

Electrode Material Analysis of Color 

Anode Cathode 
Raw Effluent Color 

(Pt.Co) 

Treated Effluent Color 

(Pt.Co) 

% Removal of 

Color 

1 Mild Steel Aluminum 1200 1020 15 

2 Mild Steel Mild Steel 1180 880 25.4 

3 Mild Steel Copper 1240 690 44.3 

4 Copper Mild Steel 1240 600 51.6 

5 Mild Steel Silver 1200 900 25 

6 Aluminum Aluminum 1220 1000 18 

 

 

Figure 4 Effects of Different Electrode Material on Color 

 

 

 

CONCLUSION 

Based on the present Lab-Scale Electro-coagulation 

Treatment for Raw Effluent of Textile Industry, the 

following conclusions can be drawn: 

 Maximum Removal of COD is obtaining Up to 57.1 % 

in 90 min of treatment by using Copper and Mild Steel 

as Electrode material. 

 Maximum Removal of Solids is obtaining Up to 46.6 % 

for Total Suspended Solids and 49.2 % for Total 

Dissolved Solids in 90 min of treatment by using 

Copper and Mild Steel as Electrode material. 

 Maximum Removal of Color is obtaining Up to 51.6 % 

in 90 min of treatment by using Copper and Mild Steel 

as Electrode material. 

 

Results for Raw Effluent Treatment solely by electro-

coagulation process exceed prescribed effluent standards for 

various quality parameters of Textile Industry by The Central 

Pollution Control Board (CPCB), Delhi. So, Electro-

coagulation Treatment can be use after biological treatment 

for achieving highest efficiency for removal of pollutants. 
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