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HYPOTHESIS:  

The present investigation was mainly based on following hypothesis 

1)   There is need for treatment of industrial effluents by using advanced treatment 

technology to reduce the intensity of the effluents. 

2)  Electrocoagulation is a better way to treat effluents with complicated wastes.  

3)  Electrocoagulation has ability to treat complicated and highly concentrated effluents. 

4)  Powdered activated charcoal and waste biomaterials have high capacity to adsorb, absorb 

pollutants and effectively treat the wastewaters. 

5)  There is need to prepare innovative designs to treat the effluents.  

 

OBJECTIVES:  

1) To characterize the effluents of three different industries namely Steel Industrial Effluent, 

Cooking Oil Effluent and Distillery Spent Wash.  

2) To find out standard operating conditions namely pH, quantity of effluent, current, 

voltage, inter electrode distance, time etc. for efficiency of electrocoagulation and 

biosorption.  

3) To develop special laboratory scale treatment units/models by using innovative technique 

of electrocoagulation and low cost ecofriendly materials for the treatment of the effluents.  

4) To find out toxicants of scientific interest and effluent parameters before and after 

treatment of electrocoagulation by using standard operating protocols and instrumentation 

techniques. 

 

 

SIGNIFICANCE OF STUDY: 

1) Steel, cooking oil industrial effluent and diluted spent wash having complicated wastes 

were characterized and studied in detail by electrocoagulation treatment by using Al-Al, 

Fe-Fe and Fe-Al; Rods and Plates.  

2) Three special designs were prepared to treat the effluents and check treatment efficiency 

with the use of various ecofriendly biomaterials.  

3) Standard operating conditions were identified to get maximum reduction in parameters of 

interest.   
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Fig. 1.1: Benefits of Electrocoagulation  

 

For convenience and presentation, the report has been divided into different parts. ‘Chapter 

1’ covers ‘Introduction’ related to the electrocoagulation, biosrobents and powdered 

activated charcoal. A brief literature survey is carried out in Chapter 1’.  The materials 

obtained and the methods followed for this investigation have been described in ‘Chapter 2’ 

‘Materials and Methods’. The important findings of the investigation have been discussed 

in the light of recent literature in the ‘Chapter 3’ as ‘Results and Discussion’. The 

significant findings of the investigation have been added in ‘Chapter 4’ as ‘Summary and 

Conclusions’. The last part of the work includes the references (research papers, books and, 

reviews) used for discussion, which have been listed alphabetically in ‘Bibliography’. 
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SUMMARY AND CONCLUSIONS 

 
Electrocoagulation (EC) is one of the most promising, emerging alternative treatment 

methods that have more recently been applied for the treatment of industrial wastewaters. The 

present investigation was carried out to study electrocoagulation technique and use of 

biomaterials added in special treatment designs for steel industrial effluent, cooking oil 

industrial effluent and spent wash.  Initial characterization of the effluents showed that these 

effluents have more pollution potential. Spent wash was with more pollution potential and 

hence diluted concentrations were used for further studies. In the present study, reduction in 

various wastewater parameters mainly turbidity, COD, EC, TDS and hardness was observed. 

Heavy metals mainly chromium, lead and nickel were present in effluents. Electrocoagulation 

with aluminium and iron rods is a convenient way for effective treatment of selected two 

industrial effluents. 

 

After electrocoagulation and waste biomaterial treatments selected effluent parameters 

mainly COD, Turbidity, EC and hardness showed decrease in values which also indicate that 

the prepared designs and in general electrocoagulation is efficient to treat all selected 

effluents. It is recommended that electrocoagulation and waste biomaterial treatment should 

be promoted for such type of effluents and for other highly complicated liquid wastes. 

Valuable nutrients from these effluents sludge can also be reprocessed. Results have shown 

that COD, turbidity, conductivity removal efficiencies as well as sludge production rates were 

also affected by applied electrical current, electrolyte concentration and initial pH. 

Considering the treatment performance, EC using Fe-Al electrodes (Plates and Rods) can be 

recommended for effective and economic treatment of the effluents. The optimum reaction 

time is observed to be 45 min. Overall, the inter electrode distance of 4 cm is also found to be 

better for metal removal. In Fe-Al combination, the plates were found be highly efficient in 

treatment as these have more surface area in comparison with Fe-Al rods. There was 

significant change in the weights of the aluminum rods/plates after electrocoagulation. It is 

also concluded that if this technology is used on higher scale, then it could be cheaper in 

comparison with laboratory scale observations. 
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4.1 The Major Conclusions of the Present Investigation are: 

1) The electrocoagulation and waste biomaterial treatment designs are suitable treatment for 

the selected wastewaters. These designs decreased COD, TDS, EC and color of the 

wastewaters besides increasing the biodegradability of the samples considerably. 

2) The electrocoagulation process can be suitably used to treated suspended, emulsified or 

dissolved contaminants in wastewaters.   

3) Electrocoagulation works better under optimum conditions. It is identified as feasible and 

environmentally friendly technique.  

4) If this technology is used in larger scale then it can be a cheaper way for treatment of 

wastewaters.  

5) Electrocoagulation and biomaterial treatment designs prepared as part of study are 

suitable for removal of wastewater parameters using iron and aluminum electrodes. The 

biomaterials play an important role in adsorption and absorption of the dissolved and 

suspended contents from the effluents.  

6) The optimum reaction time observed was 45 minutes. Overall, the inter electrode distance 

of 4 cm is also found to be better for metal removal from the effluents.  

7) In Fe-Al combination, the plates were found to be highly efficient in treatment as these 

have more surface area in comparison with Fe-Al rods.  

8) The larger assemblies with modifications are recommended to treat the complicated 

wastewaters by using electrocoagulation.  

 

 

4.2 Initial Characterization of the Effluents:  

1) All the effluents were with high pollution potential.  

2) All samples were with acidic pH.   

3) Electrical Conductivity and Total Dissolved Solids were higher in spent wash samples as 

compared with other two effluents. Similar trend was also observed for other parameters.    

4) Initially effluents were colored but became colorless after electrocoagulation.   
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4.3 Electrocoagulation of Steel Industrial Effluents: 

1) Fe-Al Plates showed better results for the treatment of steel industrial effluent.  

2) The efficient treatment was observed after 45 minutes.  

3) Fe-Al rods also showed the efficient treatment after Fe-Al plates for the effluents 

similarly after 45 minutes.  

4) The least treatment as compared with all other electrode combinations was observed with 

Fe- Fe rods.  

5) The sludge generation was observed to be more in Fe-Al Plates as compared to all other 

electrode combinations.  

6) The lowest value for TDS was observed after 45 minutes with a value (6237) ppm 

having Fe-Al plates combination.  

7) The lowest value for EC was observed after 45 minutes with a value (10421) ppm having 

Fe-Al plates combination.  

8) The lowest value for COD was observed after 45 minutes with a value (4250) ppm 

having Fe-Al plates combination.  

9) The lowest value for Hardness was observed after 45 minutes with a value (890) ppm 

having Fe-Al plates combination. 

 

4.4 Electrocoagulation of Oil Industrial Effluents: 

1) More efficient treatment for the oil industrial effluent was observed with Al-Al rods.  

2) The second best effluent treatment was with Al-Al plates.  

3) Fe  and Al combination was not much effective in treatment of the oil effluent.  

4) In Fe-Al combination, the plates were found be highly efficient in treatment as compared 

to Fe-Al rods.   

5) The lowest value for TDS was observed after 45 minutes with a value (5525) ppm 

having Al-Al rods combination.  

6) The lowest value for EC was observed after 45 minutes with a value (10121) ppm having 

Al-Al rods combination.  

7) The lowest value for COD was observed after 45 minutes with a value (3020) ppm 

having Al-Al rods combination.  

8) The lowest value for Hardens was observed after 45 minutes with a value (520) ppm 

having Al-Al rods combination. 
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4.5 Electrocoagulation of Diluted Spent Wash: 

 

1) As the spent wash was with very high contents of the parameter values, it was diluted 5 

times and used for further analysis of the parameters.  

2) Electrocoagulation was found to be more efficient for Fe-Fe rods.  

3) The second best treatment was observed with Fe-Al plates.  

4) Among all others the Fe-Fe plate’s treatment wasn’t effective and in general, least 

reduction in parameters was observed.  

5) The temperature for rods was higher as compared with plates. It was 85
o
C at the end of 

60 minutes with Al-Al rods while it was 75
o
C after 60 minutes Al-Al plates.  

6) The color of the treated liquid having rods was very green while for plates it was 

observed to be faint green.   

7) Fe-Al rods combination showed the more sludge generation as compared to Fe-Al plates.  

8) The lowest value for TDS was observed after 45 minutes with a value (2409) ppm 

having Fe-Fe rods combination.  

9) The lowest value for EC was observed after 45 minutes with a value (1399.5) ppm 

having Fe-Fe rods combination.  

10) The lowest value for COD was observed after 60 minutes with a value (2835.5) ppm 

having Fe-Fe rods combination.  

11) The lowest value for Hardness was observed after 45 minutes with a value (2825) ppm 

having Fe-Fe rods combination. 
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4.6 Treatment with Designs:  

 

1) All the designs worked well in treatment of selected effluents.  

2) A clear solution was observed at the end of treatment.  

3) Design 1 was found to be the most efficient treatment unit as compared with other two 

prepared designs.   

4) Electrocoagulation at the start of design played important role in reduction of higher 

values of parameters.   

5) The waste biomaterials enhanced the efficiency of the overall treatment.  

6) Use of microbial cultures contributed to reduce the pollution potential of the effluents.  

7) It is observed that retention time is very important to reduce the pollutants from the 

effluents. In general pH of the effluents moved towards neutral while significant 

reduction in EC, TDS, Salinity, Turbidity, Hardness, COD and Chlorides was observed.  

8) EC, TDS and COD were reduced to enough lower values as compared to the initial 

values of three effluents.  
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Fig. 2.1: Design 1 
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Fig. 2.2: Design 2 
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Figure 2.3: Design 3 


