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Background 

 Wastewater Treatment Technologies 
 Biological: Activated Sludge, RBC, SBR, TF, …. etc. 

 Chemical: Precipitation, oxidation, disinfection, AOP, etc… 

 Physical: Air Flotation, Filtration, Membranes, etc… 

 Electrochemical Processes 
 Electro-oxidation 
 Electro-coagulation 

 Aim of Research on Electrochemical Processes 
 To show that Electrochemical processes can provide an 

additional option for wastewater treatment 
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 Cathode reaction  (reduction) 

H+ + e → ½ H2 

 Anode reaction   (oxidation) 

Cl- → ½ Cl2 + e 

 Other reactions 

 OH• + OM → CO2 + H2O 

 Fe2+ + 2OH- → Fe(OH)2 ↓ 

 Fe3+ + 3OH- → Fe(OH)3
 
↓

 

Principles of the Electrochemical Process 

O3 •  OH• ... others 



Principles of Coagulation 



Wastewater Characteristics 
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1:  D.C. Power Supply
2:  Variable Resistance
3:  Stainless Steel Electrodes
4:  Glass Beaker
5:  Baffles
6:  Magnetic Bar Stirrer
7:  Magnetic Stirrer

Controller
8:  Ammeter
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Schematic Diagram of Experimental Setup 

Influent Parameters Municipal Paint 
BOD, mg/l 84 - 112 - 

COD, mg/l - 19,000 

TSS, mg/l 126 - 160 6,500 

Case Studies for Treating WW 



Methodology 

 
 



Municipal Wastewater Case Study  

Experimental Results 
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Contact time, minutes 

Influent BOD ≈ 100 mg/l 

Optimum 

Residual BOD ≈ 15-20 mg/l 
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Contact time, minutes 

Optimum 

Influent TSS ≈ 140 mg/l Residual TSS ≈ 15 mg/l 



Power Requirement for the EC Process  

Optimum 
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Optimum power requirements for EC process 
ranges from 400 – 600 kWh/MG. 
 
Power requirements for Activated Sludge 
process ranges from 1000 – 5000 kWh/MG. 

600 400 



Paint Wastewater Case Study 

Experimental Results 
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Contact Time, minutes  

Current = 0.2 A

Current = 0.4 A

Current = 0.6 A

Current = 0.8 A

Current = 1.0 A

COD Removal Efficiency 

Influent COD ≈ 19000 mg/l 

Optimum 

Residual COD ≈ 2500 - 4500 mg/l 
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Contact Time, minutes  

Current = 0.2 A
Current = 0.4 A
Current = 0.6 A
Current = 0.8 A
Current = 1.0 A

TSS Removal Efficiency 

Optimum 

Influent TSS ≈ 6500 mg/l 

Residual TSS ≈ 100 mg/l 



Power Requirement 
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Contact time (min) 



Power Requirement; Municipal vs Paint  
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Concluding Remarks 

 EC is a promising technology for WW treatment 
 High removal efficiency of COD, TSS, Turbidity, etc. 
 Simple operation and small footprint 
 Economically competitive 

 Can provide an additional option for WW 
treatment 
 Electro-oxidation 
 Electro-coagulation 

 Has the potential to be integrated with current 
conventional treatment systems 
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