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Abstract: Water is a unique substance, because it can naturally renew and cleanse itself, by allowing pollutants to settle out (through 

the process of sedimentation) or break down, or by diluting the pollutants to a point where they are not in harmful concentrations. 

However, this natural process takes time, and is difficult when excessive quantities of harmful contaminants are added to the water and 

humans are using more and more materials that are polluting the water sources that we drink from Various dye solution namely Acid 

Yellow, Methyl violet, Rose Bengal have been decolorized by the reactive chlorine generated during electrolysis of Sodium Chloride 

solution, using graphite cathode and an anode (platinized Titanium/ Aluminum/Copper/ Mild Steel/ Stainless Steel). Maximum 

decolourization efficiency (DE) was obtained when 3.75g & 7.5g NaCl solutions were electrolyzed using Platinized Titanium as anode. 

The decolourization process has been followed by UV-Visible absorption spectroscopy. 

 

IndexTerms – UV-Ultra violet, DE-Decolourization adsorption 

 

I. INTRODUCTION 

In nine of the last ten years, large blue-green algae blooms have appeared on the northern part of Lake Winnipeg. These are 

caused by excess phosphorus in the water. Fertilizer use is 15 times higher today than it was in 1945. Beach closures are becoming 

increasingly common. The list of pollutants is long and the signs of water pollution surround us, but the point is this: we are dumping 

contaminants into the small portion of water on the planet that is fit for drinking.   There are two main sources of water pollution; point 

sources and non-point sources. Point sources include factories, wastewater treatment facilities, septic systems, and other sources that 

are clearly discharging pollutants into water sources. Non-point sources are more difficult to identify, because they cannot be traced 

back to a particular location. Non-point sources include runoff including sediment, fertilizer, chemicals and animal wastes from farms, 

fields, construction sites and mines. Landfills can also be a non-point source of pollution, if substances leach from the landfill into 

water supplies.  

Effluents from textile industries contain large quantities of organic compounds, in organic salts and reactive dyes. The release 

of colored waste water in the environment is a considerable source of non-aesthetic pollution and eutrophication. Therefore proper 

treatment this wastewater has been drawn increasing attention.   

  Commonly employed methods for colour removal are adsorption, coagulation], chemical oxidation, ozone, or Fenton’s 

reagent, and advanced oxidation processes. However these processes are quite expensive and involve several operational problems. 

For these reasons, there has been increasing interest in the use of new methods such as electro-chemical oxidation. 

 

II. MATERIALS AND METHODS 

The dyestuff solutions were prepared dissolving Acid yellow (0.05 g in 100 ml distilled water), Methyl violet (0.05 g in 100 

ml distilled water), and Rose Bengal (0.05 g in 100 ml distilled water). Electrolysis was carried out in an undivided cell with stirring 

bar. Temperature of the cell was maintained constant by circulation of water. 

During electrolysis Graphite was used as cathode. One of the materials Platinized Titanium/Copper Steel /Mild Steel/Stainless 

Steel/ Aluminum Steel was used as anode. The optical density of the dye solution before and after decolourization was measured in 

photoelectric colourimeter-112. 

UV-Visible absorption spectra of dye solution before and after decolourization were recorded in UV-Visible 

spectrophotometer Lambda 35 model. 
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  III. RESULTS 

The dye solutions Acid Yellow, Methyl violet, and Rose Bengal was taken. Graphite was used as a cathode. One of the metal 

Platinized Titanium/Copper Steel /Mild Steel/Stainless Steel/ Aluminum Steel was used as anode.3.75 g/7.5 g of sodium chloride was 

added. Current was passed for 5 mins (2V;0.0025A/cm2/4V;0.005A/cm2). The optical density was measured before Decolourization 

process was carried out in an undivided cell, provided with stirring bar. 100 ml of and after decolourisation. The decolourisation 

efficiency DE was calculated using the relation. 

Percentage decolourization = Initial O.D. - Final O.D.      X 100 

                                                              Initial O.D. 

                                   DE = OD1 - OD2 x 100 

                                                  OD1 

Where 

OD1 = Optical Density before decolourisation 

OD2 = Optical Density after decolourisation 

DE   = Decolourization efficiency 

The results are summarized in the table1, 2 & 3 

The above DE data for Acid Yellow indicates that when the current density increases the DE also increases. This data also revivals that 

the increasing of concentration of NaCl 

Influences the DE in the increasing order. It is observed that when 3.75g of NaCl is used the decreasing order of DE offered 

by various materials is as follows; 

        Pt/Ti>Cu>MS>Al>SS (2 volt) 

        Pt/Ti>>Cu >MS>SS>Al (4 volt) 

The above DE order of various materials indicates that Pt/Ti offers the highest DE range at both current densities of 2V/4V, 

it is observed that when 7.5g of NaCl is used the decreasing order of DE offered by various materials as follows: 

           Pt/Ti>Cu>Al> MS >SS (2 volt) 

           Pt/Ti>Cu>MS>Al>SS (4 volt) 

The above data shows that variation of concentration of NaCl influences the DE of Pt/Ti, Cu, MS.Al in the increasing order 

simultaneously. On the other hand the concentration of NaCl influences the DE of SS decreasing order. 

 From the above experimental results we conclude that Pt/Ti offers the highest DE range at both current densities 2V/4V and 

concentration conditions (3.75g & 7.5g NaCl). 

The above policy DE data for Methyl violet indicates that when the current density increases the DE also increases. This data 

also revivals that the increasing of concentration of NaCl influences the DE in the increasing order. It is observed that when 3.75g of 

NaCl is used the decreasing order of DE offered by various materials is as follows; 

             Pt/Ti>Cu>MS> SS >Al ( 2 volt) 

            Pt/Ti>Cu>SS> MS>Al ( 4 volt) 

The above De order of various materials indicates that Pt/Ti offers the highest DE range at both current densities of 2V/4V, 

it is observed that when 7.5g of NaCl is used the decreasing order of DE offered by various materials as follows: 

           Pt/Ti>Cu>MS> SS >Al(  2 volt) 

           Pt/Ti>Cu> MS > Al>SS ( 4 volt) 

The above data shows that variation of concentration of Nacl influences the DE of Pt/Ti, Cu, MS &SS in the increasing order 

simultaneously. On the other hand the concentration influences the DE of Al decreasing order. 
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 From the above experimental results we conclude that Pt/Ti offers the highest DE range at both current densities 2V/4V and 

concentration conditions (3.75g & 7.5g NaCl). 

 

 Rose Bengal indicates that when the current density increases the DE also increases. This data also revivals that the 

increasing of concentration of NaCl influences the DE in the increasing order. It is observed that when 3.75g of NaCl is used the 

decreasing order of DE offered by various materials is as follows; 

Pt/Ti>Cu>MS> Al>SS ( 2 volt) 

Pt/Ti>Cu>MS> Al >SS ( 4 volt) 

 

The above De order of various materials indicates that Pt/Ti offers the highest DE range at both current densities of 2V/4V, 

it is observed that when 7.5g of NaCl is used the decreasing order of DE offered by various materials as follows: 

Pt/Ti>Cu>Al> SS >MS (  2 volt) 

Pt/Ti>Cu>MS> Al >SS ( 4 volt) 

The above data shows that variation of concentration influences the DE of Pt/Ti, Cu, MS  &SS in the increasing order 

simultaneously. On the other hand the concentration influences the DE of SS decreasing order. 

 From the above experimental results we conclude that Pt/Ti offers the highest DE range at both current densities 2V/4V and 

concentration conditions (3.75g & 7.5g NaCl).  
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Table-1 :Nacl Is Increased 50% (7.5g Nacl) and Nacl (3.75g) is Used the Decreasing Order of DE Offered by Various Materials in Different Dyes. 

OD 

= 

Optical Density (after electrolysis) 

AY = Acid Yellows 

MV = Methyl Violet 

RB = Rose Bengal
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Fig.1 UV-Visible spectrum of Acid yellow Dye (Before Decolorization), Acid Yellow Dye (After Decolorization) 

          

Fig. 2 UV-Visible spectrum of Methyl violet Dye (Before decolorization and After Decolorization, Pt/Ti Electrode: 7.5g NaCl, 4 

volt; DE=94%) 

 

Fig.3 UV – Visible spectrum of Rose Bengal Dye (Before Decolorization and after Decolorization ) 

 

IV. CONCLUSION 

Various dye solution namely Acid Yellow, Methyl violet, Rose Bengal have been decolorized by the reactive chlorine 

generated during electrolysis of Sodium Chloride solution, using graphite cathode and an anode (platinized Titanium/ 

Aluminum/Copper/ Mild Steel/ Stainless Steel). Maximum decolourization efficiency (DE) was obtained when 3.75g & 7.5g NaCl 
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solutions were electrolyzed using Platinized Titanium as anode. The decolourization process has been followed by UV-Visible 

absorption spectroscopy. 

REFERENCES 

[1]. Aleboyeh, Y.Moussa, H.Aleboyeh, Kinectics of oxidative decolourization of Acid Orange 7 in water by ultraviolet radiation in the 

presence of hydrogen peroxide Sep. Purif. Technol.43 (2005) 143-148.  

[2]. A.Fernandes, A.Mora, M.Magrinho, A.Lopes, I.Gonealves, Electrochemical degradation of C.I. Acid Orange 7, Dyes Pigments 61 

(2004) 287-296.  

[3]. A.M.Polcaro, M.Mascia, S.Palmas, A.Vacca, Electrochemical degradation of diuron and dischloroaniline at BDD electrode, 

Electrochim.Acts 49 (2004) 649-656.  

[4]. A.M.Polcaro, S.Palmas, F.Renoldi, M.Mascia, on the performance of SnO2 and PbO2 anodes on electrochemical degradation of 

chlorophenol for wastewater treatment, J.Appl. Electrochem.29 (1999) 147-151.  

[5]. Ajayi, S.O. and Osibanjo, O. (1980), “Determination of metals in tree barks as indicators of atmospheric pollution”, Monogra, Vol. 

1, pp 76-86.  

[6]. B.Boye, P.A.Michaud, B.Marselli, M.M.Dieng, E.Brillas, C.Comniellis, Anodic Oxidation of 4 -Cholrophenoxyacetic acid on 

synthetic boron-doped diamond electrodes, New Diam, Front. Carbon Technol (2002) 63-72. 

[7]. B.Correa -Lozano, C.Comninellis, A.Debattisti, Service Life of Ti/Sb2O5 anodes, J.Appl. Electrochem.27 (1997) 970-974.  

[8]. Blumel, S. Knackmuss, H. J. and Stolz, A. (2002), “Molecular cloning and characterization of the gene coding for the aerobic azo 

reductase from Xenophilus azovorans KF46F”, Applied Environ. Microbial. Vol. 68, pp. 3948- 3955. 

[9]. C.Comninellis, C.Pulgarin, Electrochemical oxidation of phenol for wastewater treatment using SnO2 anodes, J.Appl. 

Electrochem.23 (19923) 108-112.  

[10]. C.Comninellis, Electro catalysis in the electrochemical conversion/ combustion of organic pollutants for waste water treatment, 

Electrochim, Acts 39 (1994) 1857-1862.  

[11]. Chung, K.T and Cerniglia, C. E. (1992), “Mutagenicity of azo dyes: Structure activity relationship”, Muta, Res., Vol. 277, pp. 

201 - 220.  

[12]. Chung, K.T. and Stevens, S. E. (1993), “Decolorization of environmental microorganisms and helminthes”, Environ .Toxicol. 

Chem., Vol. 12, pp. 2121- 2132.  

[13]. D.H.Bache, M.D. Hossain, S.H.A1-Ani, P.J.Jackson, Optimum coagulation condition for a colured water in terms of floc size, 

density and Strength, Water Supply 9 (1991) 93-102. 

[14]. Demir, G. (2010), “Decolurisation of Azo dyes containing Wastewater by Phanerochaete Chrysosporium in a Rotating 

Biological Contractor”, J. of Environ. Protec. and Ecology Vol. 11, pp.7-19. 

[15]. E.Brillas, B.Boye, I.Sires, J.A.Garrido, R.M.Rodriguez, C.Arias, P.L.Cabot, C.Comninellis, Electrochemical destruction of 

Chlorophenoxy herbicides by anodic oxidation and electro -Fenton using a boron -doped diamond electrode, Electrochim, Acts 49 

(2004) 4487 - 4496. 

[16]. Gomes, L., Feritas, R. G., Malpass, G. R. P., Pereira, E. C. and Motheo, A. J., (2008), “Pt flim electrode prepared by Pechini 

method for electrochemical decolorization of the dye Reactive Orange 16”, J. of Applied Electrochemistry, Vol. 39 No. 1, pp. 117-

121.  

[17]. Goncalves, I.M.C., Gomes, A., Bras, R., Ferra, M.I.A., Amorin, M.T.P. and Porter, R.S., (2000), “Biological treatment of 

effluent containing textile dyes”, Coloration Technology. Vol. 116, pp. 393-397.  

[18]. J.Feng, L.L.Houk, D.C. Johnson, S.N.Lowery, J.J.Carey, Electrocatalysis of Anodic Oxygen-transfer reactions: the 

electrochemical incineration of benzoquinone, J.Electrochem.Soc.142 (1995) 3626-3631.  

[19]. J.Iniesta, P.A.Michaud, M.Panizza, G.Cerisola, A.Aldaz, C.Comninellis, electrochemical oxidation of phenol at Boron-doped 

diamond electrode, Electrochim Acts 46 (2001) 3573-3578.  

[20]. J.Rodriguez, M.A.Rodrigo, M.Panizza, G.Cerisola, “Electrochemical Oxidation of Acid Yellow I using diamond anode”, 

Journal of Applied Electro Chemistry, 39, (11), (2009) 2285-2289. 

[21]. K.T.Kawagoe, D.C.Johnson, Electro catalysis of anodic oxygen-transfer reaction. Oxidation of phenol and benzene at bismuth-

doped lead dioxide electrodes in acidic solutions, J.Electrochem.Soc.141 (1994) 3404-3409.  

[22]. Kariyajjanavar, P., Narayana, J., Nayaka, Y. A., Umanaik, M. (2010), “Electrochemical Degradation and Cyclic Volta metric 

Studies of textile Reactive Azo dyes Cibacron Navy WB”, Portugaliae Electrochimica Acta, Vol. 28, pp. 265-277.  

[23]. L.Gherardini, P.A.Michaud, M.Panizza, C.Comnnellis, N.Vatistas, Electro Chemical Oxidation of 4 -chlorophenol for 

wastewater treatment. Definition of normalized current efficiency. J.Electrochem.Soc.148 (2001) D78-D82. 

http://www.jetir.org/


© 2018 JETIR  November 2018, Volume 5, Issue 11                               www.jetir.org  (ISSN-2349-5162) 

 

JETIR1811131 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 283 

 

[24]. Leonardo S.Andrade, Thiago T.Tasso, Diogol,da silva, Romeu C. Rocha-Filho, Nerilso Bocchi, Sonia R.Biaggio, “On the 

performances of lead dioxide and boron-doped diamond electrodes in the anodic oxidation o simulated wastewater containing the 

Reactive Orange 16 dye”, Electrochimica Acts 54, (2009) 2024-2030.  

[25]. M.Ceron -Rivera, M.M. Davila- Jimenez, M.P. Elizadle - Gonzalez, Degradation of the textile dyes Basic yellow 28 and 

Reactive black 5 using diamond and metal alloys electrodes, Chemosphere 55 (2004) 1-10.   

[26]. M.Gattrell, D.Kirk, The electrochemical oxidation of aqueous phenol at a glassy carbon electrode, Can.J.Chem.Eng.68 (1990) 

997-1003.  

[27]. M.Muthukumar, D.Sargunmani, N.Selvakumar, J.V.Rao, Optimization of ozone treatment for Colour and COD removal of 

acid dye effluent using central composite design experiment, Dyes Pigments 63(2004) 127-134. 

[28]. M.Panizza, G.Cerisola, Application of diamond electrodes to electrochemical processes Electrochim. Acts 51 (2005) 191-199.  

[29]. Mabrouk, M.E.B. and Yusef, H.H. ( 2008), “Decolorization of Fast Red by Bacillus subtilis HM” , J. Applied Sci. Res., Vol. 

4, pp. 262-269. 

[30]. Maier, J., Kandelbauer, A., Erlacher, A., Cavaco-Paulo, A. and Gubits, G.M., (2004), “ A New Alkali – Thermostable Azo 

reductase from Bacillus Sp. Strain SF” , Applied Environ, Microbial., Vol 70, pp. 837- 844. 

[31]. Mathewaran, M., Raju, T. (2010), “Destruction of methylene blue by mediated electrolysis using two- phase system”, Process 

Safety and Environmental protection, Vol. 88 No. 5, pp. 350- 355.  

[32]. Melgoza, R.M., Cruz, A. and Bultron, G., (2004), “Anaerobic / aerobic treatment of colorants present in textile effluents”, 

Water Sci. Technol., Vol.50 p p 149-155. 

[33]. Meric, D.Kaptan, T.Olmez, Color and COD removal from wastewater containing Reactive Black 5 using Fenton’s Oxidation 

process, Chemosphere 54 (2004) 435-441. 

 

[34]. Mucedo Moturi, B, Charya, M.A.S. (2010), “Influence of Physical and Chemical mutagens on dyes decolorizing Mucor 

mucedo” , African Journal of Microbiology Research, Vol. 4 No. 17, pp.1808-1813.  

[35]. N.B.Tahar, A.Savall, Electrochemical degradation of phenol on bismuth doped lead dioxide: a comparison of the activities of 

various electrode formulations, J.Appl. Electrochem.29 (1999) 277-283.  

[36]. P.Canizares, J.Garcia-Gomez, C.Saez, M.A.Rodrigo, Electrochemical Oxidation of several chlorophenols on diamond 

electrodes. Part 1. Reaction mechanism, J.Appl. Electrochem.33 (2003) 917-927. 

[37]. P.Canizares, M.Diaz, J.A.Dominguez, J.Garcia -Gomez, M.A.Rodrigo, Electrochemical oxidation of aqueous phenol wastes 

on synthetic diamond thin film electrodes, Ind. Eng.Chem.Res.41 (2002) 4187-4194.  

[38]. P.Kariyajjanavar, J.Narayana, Y.A.Nayaka, M.Umanaik, “Electrochemical degradation and cyclic voltammetric studis of 

textile azo dye cibacron nauy WB”, Portugaliae Electrochimica Act 28(4) (2010) 265-277.  

[39]. Prediction of specific energy consumption and required electrode area, Electrochem, Commun.3 (2001) 336. 

[40]. Rajendran, S., Kalpana Devi, M., Peter Pascal Regis ,A., John Amal Raj, A., Jeyasundari, J. and Manivannan, M., (2009), “ 

Corrosion Behavior of mild steel in Stimulated concrete pore solution” Zastita Materijala , Vol. 50, pp .131 – 140. 

[41]. Rajendran,S., Agnes Brigita,V., and Manimaran, J., Jeyasundari,J., (2009), “Stainless Steel Electrodeposited with Zinc is not 

Good for Storing Thiourea Solution”, Portugaliue Electrochemica Acta, Vol . 27 No. 5, pp. 555 – 564.  

[42]. Rodriguez, J., Rodrigo, M. A., Painzza, M. and Cerisola, G. (2009), “ Electrochemical Oxidation of Acid yellow 1 using 

dimond anode”, J. of Applied Electrochemistry, Vol. 39 No. 11, pp. 2285-2289.  

[43]. S.Stucki, R.Kotz, B.Carcer, W.Suter, Electrochemical wastewater treatment using high overvoltage anodes. Part II, Anode 

performance and applications, J.Appl. Electrochem.21 (1991) 99-104. 

[44]. S.V.Kalyuzhnyi, N.Yemashova, V.Fedorovich, “Kinetics of anaerobic biodecolourization of azo dyes”, water Science and 

Technology, 54, (2) (2206) 73-79. 

[45]. Sathiyabama,J., Rajendran,S., Arockia Selvi,J., and Jeyasundari,J., (2006), “ Eriochrom black – T Corrosion inhibitor for 

carbon steel in well water”, Bulletin of Electrochemistry, Vol. 22, pp. 363-369. 1.  

[46]. Bousher, X.Shen, R.Edyvean, Removal of coloured organic matter by adsorption onto low-cost waste materials, Water Res.31 

(1997) 2084 - 2092. 

[47]. U.Bali, E.Catalkaya, F.Sengul, Photodegration of reactive black 5, direct red 28 and direct yellow 12 using UV, UV/H2O2/Fe2+ 

: a comparative study, J.Hazard.Mater.114(2004) 159-166. 

http://www.jetir.org/

