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Abstract— Human society always tries to elaborate itself 

towards the progress. During this journey, human needs to 

mitigate the Industrialization problems as well as the 

Environmental issues. The handling and management of 

wastewater generated in industries is the major problem. 

The wastewater contains different types of pollutants and it 

is important to remove the same from the wastewater before 

disposing it. We are focusing on the removal of Total 

Dissolve Solids from wastewater through Electro-

coagulation Process. Electrocoagulation is a surface 

reaction. It is the process of passing electric current through 

a waste water, using anode and cathode. In this experiment 

iron and aluminium electrodes are used and the sample is 

made up to run at different intervals of time i.e., 5, 10,15 

and 20 minutes and different range of amperes of current is 

passed in the sample i.e., 0.12 A, 0.25A, 0.36A. The 

combination effects of current, pH and treatment time to the 

efficiency of the electrocoagulation process for the removal 

of  Total Dissolved Solids, pH, Color, chlorides etc, from 

the industrial effluent showed that only current(C) and 

treatment time (t) have correlation with each other. It 

concluded that the batch which is operated at 0.25A for 20 

minutes has maximum removal efficiency of Total 

Dissolved Solids, pH, Color, chlorides, COD etc. 
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I. INTRODUCTION 

Electrocoagulation is becoming 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. There are many 

brands of electrocoagulation devices available and they can 

range in complexity from a simple anode and cathode to 

much more complex devices with control over electrode 

potentials, anode consumption, etc. 

 In the simplest form, an electrocoagulation reactor 

is made up of an electrolytic cell with one anode and one 

cathode. When connected to an external power source, the 

anode material will electrochemically corrode because of 

oxidation, while the cathode will be subjected to 

passivation. 

 An EC system consists of pairs of conductive metal 

plates in parallel, in which they act as monopolar electrodes. 

It furtherly requires a direct current power source and a 

resistance box to regulate the current density and a 

multimeter to read the current values. 

 During electrolysis process, the positive side 

undergoes anodic reactions, whil negative side undergoes 

cathodic reactions. Consumable metal plates, such as iron or 

aluminum, are usually used to continuously produce ions in 

the water. The released ions neutralize the charges of the 

particles and thereby initiate coagulation. The released ions 

remove undesirable contaminants by chemical reaction and 

precipitation. Bt electrocoagulation technology cannot 

remove infinitely soluble matter. Therefore ions with 

molecular weights smaller than Ca+2 or Mg+2 cannot be 

dissociated from the aqueous medium. 

 The electrocoagulation-flotation method for 

wastewater treatment has a greater ability for the removal of 

Total Dissolve Solids (TDS), chemical oxygen demand 

(COD) and suspended solids (SS) from effluents in 

comparison with treatment by conventional coagulation and 

so the present laboratory scale studies have been carried out 

to treat industrial effluent using electrocoagulation. 

II. LITERATURE SURVEY 

Mamdouh Y. Saleh, Gaber El Enany, Medhat H. Elzahar 

and Mohamed Z. Elshikhipy has studied about the Use of 

Alum for Removal of Total dissolved Solids and Total Iron 

in High Rate Activated Sludge System. The principal target 

of this research work is to develop the highly loaded 

activated sludge stage of the multiple-stage plant which is 

characterized by the high treatment efficiency, optimal and 

low prices and small areas compared to the conventional 

activated sludge treatment plants. The results clearly 

indicate that the highly-loaded activated sludge has a high 

elimination efficiency of inorganic matters in comparison 

with the mechanical stage of the conventional treatment 

plants. Without adding alum salt, the removal efficiency of 

the TDS was approximately 28.91% and the total Iron (Fe) 

was 45.07%. Adding alum salt improved the elimination 

efficiency of TDS and the total Fe in the first treatment 

stage. The iron elimination efficiency was increased by 

using more dosage of Alum Salts until the efficiency reaches 

to 200mg/L. 

 Geena G. Pradeep, Krishna Priya Sukumaran, 

Georgette George, Febin Muhammad, Nisha Mathew has 

aimed at the study of Removal of Dissolved Solids in Waste 

Water using Activated Carbon from Coconut Shell. 

Activated carbon prepared from coconut shell has high 

efficiency in the reduction of TDS in waste water. The high 

surface area of activated carbon is directly responsible for 

the effective reduction in TDS. In the generation of 

activated carbon with high surface area, Method of 

activation plays an important role. An effective reduction in 

TDS can be achieved by treating waste water with activated 

carbon prepared from coconut shell for a time period 

between 20 to 30 minutes. From the result it is also 

determine that a complete removal of TDS can be achieved 

by stirring with activated carbon for about 70 minutes. 

Treatment with activated carbon at higher temperature 

would be promising but a room temperature process is 

always preferred over high temperature process because of 

energy considerations. 

 O I Nkwonta, G M Ochieng has studied about the 

Total dissolved solid removal in wastewater using roughing 

filter and It was indicated that roughing filter can perform 



Removal of High TDS from Effluent 

 (IJSRD/Vol. 5/Issue 12/2018/293) 

 

 All rights reserved by www.ijsrd.com 1100 

under wegelin design criteria and shown that charcoal 

performs better than gravel in general removal efficiency. 

This could serve as an alternative where gravel is not 

available. The study also shows that roughing filtration may 

be considered as an efficient pretreatment process in mine 

water treatment and the water recovered from this process 

can be reused in the mine. Within the operating ranges and 

the study period, the media remained stable. It is 

recommended that further studies must be carried out to 

investigate the longevity, stability and possible rejuvenation 

of the material given that they are agricultural by-products 

and stabilized by carbonation. Furthermore, lowering the 

filtration rate to 0.75m/h is suggested for gaining good 

removal efficiencies in the filters. 

 Muhammad Irfan, Tahir Butt, Naz Imtiaz, Naeem 

Abbs has studied on the removal of COD, TSS & color of 

black liquor by coagulation and flocculation. This study of 

black liquor treatment by various coagulant and flocculants 

indicate that ferric chloride and aluminum chloride showed 

excellent reduction in COD as compared to Alum, PAC and 

ferrous sulphate.  Aluminum chloride was exceptionally 

good in reduction of colour of pulping wastewater. It was 

also observed that selection of appropriate pH was necessary 

as it plays a major role in the reduction of COD, TSS and 

colour. The value of optimum pH 3, 4, and 5, were optimum 

values for Aluminum chloride and Ferric chloride, PAC and 

Alum and ferrous sulphate, respectively. Maximum COD, 

TSS and colour reduction of 16%, 50%, 46% and 13%, 

48%, 52% was obtained by the use of Ferric chloride and 

Aluminum chloride at their optimum pH. The addition of 

cationic PAM and anionic PAM was found to be good for 

reduction of COD, TSS and colour at the optimum pH value 

which is 2. The reduction in COD, TSS and Colour by PAM 

cationic and PAM anionic were measured in order to 74%, 

93%, 77% and 72%, 93%, 78%, respectively. The 

combination of anion and cationic flocculants with ferric 

chloride, aluminum chloride and PAC was found to be even 

more effective in COD, TSS and colour reduction. On using 

a combination of flocculants and coagulants, concentration 

of anionic and cationic PAM plays a major role as compared 

to concentration of all coagulants. 

 Monali Chirkut Likhar, Mayuresh Vinayakrao 

Shivramwar has studied on the Removal of COD, TDS and 

color from dye manufacturing industries by coagulation. In 

this study coagulation treatment method is used to removal 

of COD, TDS and color removal from dye wastewater. It is 

also seen that pH is reduce by adding dosage of coagulant in 

dye wastewater. The percent color removal 75% using PACl 

of concentration 1000ppm at a pH of 4. FeCl3 of 

concentration 6000ppm can be achieved up to 80% color 

removal at a pH of 2 and the percent COD removal 65% 

was using PACl of concentration 1000ppm at a pH of 4. 

FeCl3 of concentration 6000ppm can be achieved up to 58% 

COD removal at a pH of 2. 

 Mohamadreza Massoudinejad, Mansour 

Ghaderpoori has studied on the The removal of COD & 

color from texile industry by chlorine hypochorite. The 

result they obtained is, Calcium hypochlorite was effective 

for the removal of Color and COD from textile industries 

wastewater. Overall, it can be pointed to the following 

conclusions:  Red and blue color had maximum COD rate 

compare with other colors. In this study for COD decrease 

of that up to suitable level for biological treatment  By 

combining chemical oxidation process with Calcium 

Hypochlorite before biological treatment process can 

provide relevant standards  The efficiency of imported 

chlorine in compare with native chlorine was about 3.65 

times more that this efficiency.  Produced Pollution of 

imported fibers from Belarus, Spain and Japan is 4.47, 3.07 

and 6.33 times lower than native fibers. 

 Florante A. Magnaye, Pag-asa D. Gaspillo, Joseph 

L. Auresena has studied on the Biological nitrogen and 

COD removal of nutrient- rich wastewater using aerobic and 

anaerobic reactors. At the same HRT, 98% reduction in 

COD is to be obtained in aerobic reactor against 34 % 

reduction in anaerobic reactor, therefore, anaerobic bacteria 

has to be a slower capability to degrade organics. The Nitrite 

accumulation and low nitrate build up in aerobic reactor was 

observed because of the low activity of NOB maybe due to 

the presence of inhibitors or uncontrolled pH in the reactor 

during nitrification. Aerobic process requires longer aeration 

time and it produces large amount of sludge but they can 

only remove ammonium nitrogen.  Anaerobic treatment 

methods has advantages such as higher organic loading rates 

and production of usable biogas, however a relatively higher 

effluent concentration and incapability to remove 

ammonium nitrogen are some of its disadvantages. 

Therefore, based on the above findings, it is more effective 

to use combined anaerobic and aerobic systems for 

simultaneous removal of nitrogen, TDS and COD. 

 Maruf Mortula and Sina Shabani has studied on the 

Removal of TDS and BOD from Synthetic Industrial 

Wastewater via Adsorption. The adsorption can widely 

remove BOD and TDS from synthetic industrial wastewater. 

In observation Limestone is the most effective in removing 

TDS and BOD and pH of 7 was observed to be the most 

appropriate for TDS removal. Some other parameters like 

adsorbent dose, temperature, and other adsorbents can be 

used with different types of industrial effluents for future 

studies. 

III. CONCLUSION 

The study shows that the process using electrodialysis with 

bipolar membranes will prove to be a most effective solution 

for the removal of high TDS from effluents. The method 

also can successfully recover the salt present in the effluents 

in the form of acids and bases. The study also revealed the 

evolution of chlorine gas from anode compartments at high 

feed concentrations as a result of co-ion migration. The 

method removed more than 99% TDS with recovery of acid 

and alkali of 0.274 and 0.258 N respectively within 115 min 

of the industrial effluent. Thus, this method has promising 

future in the treatment of effluents where problems of 

further treatment and disposal problems are eliminated. 
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