
ELECTROCOAGULATION RECTIFIER FOR 

WASTE WATER TREATMENT 
R. Sacithraa #1, C. Sivakumnar #2,T. Arvind #3,  

#1#2#3Assistant professor, 

Department of Electrical and Electronics Engineering, 

K S R Institute for Engineering and Technology, 

1 sacithraar@gmail.com, 2 siva7606@gmail.com, 3 tamilarvind1103@gmail.com 

 

Abstract—Electrocoagulation has become a rapidly growing area of wastewater treatment due to its ability to remove 

contaminants that are generally more difficult to remove by filtration or chemical treatment systems, such as suspended 

solids, dye, oil, heavy metals, and refractory organics. Environment Sector has shown a largely growing interest in the 

treatment of different types of dyeing wastewater by electrocoagulation. It has recently attracted attention as a potential 

technique for treating industrial effluent due to its versatility, treatment efficiency, low cost and environmental 

compatibility. The aim of the present study is to review the mechanism, factors responsible and application of the EC 

technology of industrial dyeing waste water and removal of pollutants and dye from surface and potable water. In this 

process electrode, initial dye concentration, direct current is used as materials. The treatment efficiency of EC depends 

on various factors i.e., choice of electrodes, material, electrodes distance, arrangement of electrodes, operating current 

density, electrolysis time, PH of the solution, temperature, and industrial dye. 
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I. INTRODUCTION 

1. A. Problem 

Waste water management is biggest concern in nowadays industry reduce their dye waste water 

(Figure 1) at nearby river and oceans bodies resulting in health and hygiene disturbance for human and 

marine life but the same waste water has an enormous potential of being turned into wealth. 

Electrocoagulation has become a rapidly growing area of dye waste water treatment due to its ability to 

remove contaminants that are generally more difficult to remove by filtration or chemical treatment 

system, such as emulsified oil, total petroleum hydrocarbons, suspended solids. 

 

 

 

 

 

 

 

 

 

 

Figure 1Dying waste water 

II. ELECTROCOAGULATION 

Electro coagulation (Figure2) is the process of destabilizing suspended, emulsified or dissolved 

contaminants in waste water by introducing an electrical current into the medium. It utilizes direct current 
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to cause sacrificial electrode ions to remove undesirable contaminants either by chemical reaction and 

precipitation or by causing colloidal materials and then be removed by electrolytic flotation. 

 

 

Figure 2 Electrocoagulation 

 After the electrolytic floating process, the water is dumped to the settling tank to settle the 

colloidal materials. Then the water get filter using filtration process to get the clean water.  

A.  Process 

According to the block diagram (figure 3) the waste water is pumped to the coagulation tank for 

the electrocoagulation process. In this the pump is fully automatically controlled by Arduino, level sensor 

and the relay module. When the water level in the tank is filled the level, sensor get triggered and send a 

signal to the Arduino. Arduino send the trigger signal to the relay module to turn off the pump. After the 

pump is turned off the electrocoagulation process starts. When the electrocoagulation process is done the 

colloidal material get floated or deposited. Then the water is sent to the settling tank in that the waste 

colloidal material get deposited at the bottom of the water. The settled water is sent to the filtration tank in 

which the water gets purified.Finally, the water can be reused for the dying purpose. In this the electric 

supply is given to the electrodes used in the coagulation chamber, which causes an electrolysis process in 

the coagulation chamber. The electrodes used in the process are anode and cathode, aluminum and iron are 

used as anode and cathode. 

 

 

 

 

 

 

Figure 3. block diagram of electrocoagulation 

B.  Mechanism of electrocoagulation 

In electrocoagulation electrode is dissolved from the anode generating corresponding metal ions, 

which immediately hydrolyze to polymeric iron or aluminum hydroxide. These Polymeric hydroxides are 

excellent coagulating agents. The sacrificial metal anodes are used to continuously produce polymeric 
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hydroxides in the vicinity of the anode. Coagulation occurs when these metal cations combine with the 

negative particles carried towards the anode by electrophoretic motion. 

 Following physiochemical reactions may also take place in the EC cell: 

 Cathodic reduction of impurities presents in leachate.  

 Discharge and coagulation of colloidal particles. 

 Electrophoretic migration of the ions in solution. 

 Electro floatation of the coagulated particles by O2 and H2 bubbles produce at the electrodes. 

 Reduction of metal ions at the cathode. 

 During process, the following main reactions take place at the electrodes.  

If iron or aluminum electrodes are used, the generated Fe(aq)+ or Al(aq)+ ions will immediately undergo 

further spontaneous reactions to produce corresponding hydroxides and/or poly hydroxides. These 

compounds have strong affinity for dispersed particles as well as counter ions to cause coagulation 

 

C.  Application of electrocoagulation  

 Electrocoagulation process can treat a variety of pollution discharged from the textile processing 

industries, Dyes intermediate manufacturing industries, pulp and paper mills, surface treatment units, 

metal plating, tanneries, wool combing units, canning factories, slaughter houses, steel mill effluent, 

mining, vegetable oil refineries, sea food processing units, paint industries, drugs and pesticide industries 

etc. including the domestic sewage 

 

 

E.  Factors affecting electrocoagulation 

 Sodium Chloride (NaCl): NaCl is usually employed to increase the conductivity of the water or 

wastewater to be treated. The addition of NaCl would also lead to the decrease in power 

consumption because of the increase in conductivity. Moreover, the electrochemically generated 

chlorine found to be effective in water disinfection. 

 Inter electrode spacing: Inter-electrode spacing is a vital parameter in electrocoagulation process 

for the removal of pollutant from effluent. Increasing the electrodes spacing will reduce the capital 

cost of treatment but may reduce the treatment efficiency. 

 Temperature: Temperature will also influence the electro-coagulation process. The temperature  

increases will speed up the destructive reaction of oxide membrane and increase the current  

efficiency. However, when the temperature was over 60 ᵒC, the current efficiency began to 

decrease. 

 Electrolysis potential: It has been found that COD decrease with increasing potential. Electrolysis 

potential is also known to have effect on the decolorization of the effluent. Studies show that pH 

solution is independent from electrolysis potential. The potential removal efficiencies were found 

to be the best near neutral pH using aluminum electrode. When iron electrodeused in textile 

printing and dying wastewater treatment, alkaline influent isfound to give better color as well as 

COD removal. 
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III. HARDWARE DESCRIPTION 

A.  Arduino UNO  

 Arduino Uno (Figure 4) is a microcontroller board developed by Arduino.cc which is an open-

source electronics platform mainly based on AVR microcontroller Atmega328. 

 First Arduino project was started in Interaction Design Institute Ivrea in 2003 by David Cuartillas 

and Massimo Bansi with the intention of providing a cheap and flexible way to students and 

professional for controlling a number of devices in the real world. 

 The current version of Arduino Uno comes with USB interface, 6 analog input pins, 14 I/O digital 

ports that are used to connect with external electronic circuits. Out of 14 I/O ports, 6 pins can be 

used for PWM output. 

 It allows the designers to control and sense the external electronic devices in the real world.  

 This board comes with all the features required to run the controller and can be directly connected 

to the computer through USB cable that is used to transfer the code to the controller using IDE 

(Integrated Development Environment) software, mainly developed to program Arduino. IDE is 

equally compatible with Windows, MAC or Linux Systems; however, Windows is preferable to 

use. Programming languages like C and C++ are used in IDE. 

 
 

 

 

 

 

 

 

Figure 4. Arduino UNO 

B. Relay module 

 A relay is an electrically operated switch. It consists of a set of input terminals for a single or 

multiple control signals, and a set of operating contact terminals. The switch may have any number 

of contacts in multiple contact forms, such as make contacts, break contacts, or combinations. 

 Relays are used where it is necessary to control a circuit by an independent low-power signal, or 

where several circuits must be controlled by one signal. Relays were first used in long-distance 

telegraph circuits as signal repeaters: they refresh the signal coming in from one circuit by 

transmitting it on another circuit. Relays were used extensively in telephone exchanges and early 

computers to perform logical operations. 
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Figure 5. Relay module 

 

 The traditional form of a relay uses an electromagnet to close or open the contacts, but other 

operating principles have been invented, such as in solid-state relays which use semiconductor 

properties for control without relying on moving parts. Relays with calibrated operating 

characteristics and sometimes multiple operating coils are used to protect electrical circuits from 

overload or faults; in modern electric power systems these functions are performed by digital 

instruments still called protective relays. 

C.  AC to DC converter 

 The transformer is used to step down the 230V AC to 13V AC. 

 The essential part of the circuit is a diode bridge which consists of four diodes. The diode is an 

electronic semiconductor device which converts the alternating current to direct current. 

 Two diodes are block the negative peak of the alternating current and make the current flow into 

the one direction. This is a full bridge rectifier that means the diode bridge rectify both the positive 

and negative peak of the AC signal. 

 

 

Figure6:AC to DC converter 

D.  Float level sensor 

 A float switch (Figure 7) is a device used to sense the level of liquid within a tank, it may actuate a 

pump, an indicator, an alarm, or other device. 

 A float switch is a device used to sense the level of liquid within a tank. The switch may actuate a 

pump, an indicator, an alarm, or other device. Use them with hydroponics, saltwater tank, 

freshwater tank, gardening, aquariums for power head control, pet bowls, fish tanks, filtration, 

heating, pumps, ponds, basement alarms, boats, air condition drain  
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pans, pressure washers, carpet cleaning much, reef  

aquarium, fluid control, ice machines, coffee pots, marine, automotive, automobiles, tropical fish 

tanks, evaporator coils, condensation line, in relays, or whatever your project may be. It can be 

easily converted from normally open to normally close by inverting the float. 

 Note: because the current that the switch can carry is much little (0.5A), you must use a relay or 

contactor when it is connected by a load, relay and contactor are not included here. 

 Cable Length: 30.5(cm) 

 Maximum Load: 50 W 

 Max Switching Voltage: 100V DC 

 Minimum Voltage: 250V DC 

 Maximum Switching Current: 0.5 A 

 Max Load Current: 1.0 A 

 Max Contact Resistance: 0.4 ΩTemp Rating: -20~ 80 degree 

 

 

Figure7: Float sensor 

 

IV. CONCLUSION 

In this paper,Different combination of electrode materials (Fe/Fe, Al/Fe) is used, and showed that 

combination of Al/Fe was best for leachate treatment by electrocoagulation. Experiment was done at 

different contact time, varying voltage, varying polarity and different pH. It concluded that optimum 

removal efficiency of TDS, COD, NH3-N and BOD were obtained 61.51%, 62.07%, 53.28%, and 68.21 % 

respectively at pH 7.42, 9V with 30 minute of contact time and NaCl concentration of 1 gm/l. 
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