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Abstract— This review discusses the reuse of textile waste 

water meet the demand of present situation. Removal of colour 

and reactive dye is the major process in the treatment. 

Advanced oxidation process is the better treatment that uses 

the combination of ozone, hydrogen peroxide and ultraviolet 

irradiation which is eco-friendly. Since reactive dyes are easily 

soluble in water, so removal of dye needs activated carbon with 

adsorption as it has high adsorption capacity and high surface 

area. Optimization of electrochemical technique for treatment 

is also effective. In this process copper and stainless steel were 

chosen as the best anode and cathode. Sodium chloride is used 

as a supportive electrolyte. An overview of these processes is 

presented according to their specified features.’ 

 

I. INTRODUCTION  
Textile industry role in India accounts for nearly one 

third of the total expert. Nowadays people has a great 
concern in environmental protection and increased general 
awareness mainly in industrial effuents that includes reactive 
dyes on the environment [1]. Colour water causes scarcity in 
the light which is essential for the development of aquatic 
organisms. Textile waste water is extremely polluted due to 
the presence of reactive dyes. The substance that pollutes the 
textile waste water are high suspended solids, COD, BOD, 
heat, colour, acidity and also other soluble substance. Oxalic 
acid, trifolium polyphosphate sodium hexane take phosphate, 
formaldehyde, pentachlorophenol are some of the harmful 
substance present in textile waste water [2]. The water used 
by textile industry ranges from 21-377 cubic meter per ton 
and generates waste water in large quanties from different 
steps during treatment. The generate effuents are mostly 
heavily coloured, has high salt concentration and shows high 
BOD, COD value [3]. This waste water treatment technique 
undergoes many significant in recent years giving scope for 
further improvement in the field. 

 

II. ENVIRONMENTAL IMPACTS  DUE  TO 

DISCHARGE OF EFFLUENT 
A wide range of fibers/yarns are produced from natural 
fibers like cotton, jute, silk, and wool to synthetic/man-made 
fibers like polyester, viscose, nylon, and acrylic is the 
fundamental strength of this industry[4]. Nowadays, there is 
an increasing demand for textile products, textile mills and 
their wastewater have been increasing proportionally, 
causing a major problem of pollution in the world. Textile 
industry uses chemicals which causes major environmental 
and health hazards[5]. Among the many chemicals in textile 

wastewater, dyes are considered important pollutants. Wide 
range of environmental problems across the world are 
associated with the textile industry are typically those 
associated with water pollution caused by the discharge of 
untreated effluent and those because of use of toxic 
chemicals especially during processing [6]. The effluent is 
considered as a critical environmental concern as it 
drastically decreases oxygen concentration because of the 
presence of hydrosulfides and also through water bodies it 
blocks the passage of light which is detrimental to the water 

 
               Methods of treatment 
 

• Advanced oxidation process 
 

• Electro chemical method 
 

• Biological Method 

A. Advanced oxidation process 
The advanced oxidative process is an already existing 

method, but of course there is yet room for development of 
the process and the need to attain higher efficiencies, [9]. 
AOPs are generally considered as the set of chemical 
processes for the treatment of water and waste water by the 
reactions with hydroxyl radical (OH) in oxidation. The AOPs 
are processes based on the generation and utilization of 
reactive species such as hydroxyl radicals (OH), which is one 
of the strongest inorganic oxidants (E°=8V). The hydroxyl 
radicals oxidize a broad range of organic pollutants rapidly 
and non- selectively, [10]. Hydroxyl radicals are very 
unstable and highly reactive because of their oxidation 
potential, [11]. AOPs include also, both photocatalytic 
(involving Ultra violet light or Ultra Sound) and non-
photocatalytic (dark) processes. AOP emerge as an important 
destructive method for eliminating most of the organic and 
inorganic pollutants including reactive dyes. They have been 
used to enhance the biotreatability of wastewaters containing 
various organic compounds that are non - biodegradable 
and/or toxic to common microorganisms, hence AOPs in this 
sense are pretreatment methods, (Josmaria, L. et.al.2012) 
[12] 

B. Ultraviolet (UV) 
Ultraviolet (UV) radiation is considered as an essential 

element in photochemical oxidation for which the emitted 
wavelength plays a significant role. Such AOPs are mostly 
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used to degrade compounds that absorb UV radiation within 
the corresponding range of the spectrum,[13].Ultraviolet 
(UV) have shown positive results for disinfection and 
removal of pathogens like estrogen 17 ethinylestradiol 
(EE2), [14]. The effectiveness of ultraviolet (UV) reacting 
singly or in combination with other item/method can be 
dependent on several factors such as pH and initial 
concentration, [15].Enhancement of UV in this process is 
done by the addition of H2O2 in order to destroy certain 
pathogens, and organic pollutants in water, [16].Also, the 
UV/H2 O2 -based processes have shown better performance 
with removal efficiencies higher than 80% for all 
investigated parameters obtained when it was integrated with 
the biological treatment, thereby meeting the discharge limits 
while no-biodegradability enhancement was shown when the 
process was used as an end treatment, [17]. 

C. Hydrogen Peroxide (H2O2). 
H2O2 , can be used in various applications because of the 

different ways in which it functions selectively, and because 
it has no gaseous release nor chemical residues as found with 
other chemical oxidants, [18].However, negligible effects 
were observed in the presence of H2O2 alone, compared to 
the Fenton-mediated decoloration, [19]. Also, H2O2 alone 
(i.e., without UV power) proved ineffective as for both 
mineralizing and biodegradability enhancing agent and that 
the only reactive species was essentially the hydroxyl free 
radical OH', [20] The effect of operating conditions was 
observed when measuring via a spectrophotometer at the 
visible maximum absorption, it was found that the rate of 
decolorization increased with the initial dosage of H202 up 
to a maximum and beyond which decoloration was inhibited, 
[21]. 

D. UV/ H2O2, Processes. 
Hydroxyl radical formed in the range of 200-

280nm[27,28] in the UV/H2O2 process is based on the photo 
dissociation of H2O2 by UV radiation. 

 
In the H2O2/UV process, the pH has shown to be a 

significant factor in dye discoloration and the process is also 
more effective in acidic media, [22]. 

III. ELECTRO CHEMICAL METHOD 

A. Electrocoagulation Methods 
By, this method, the coagulated residue are formed by the 

electrochemical aggregation of heavy metals, organic and 
inorganic pollutants, which has to be separated or removed 
from water. This technique is an indirect electrochemical 
method which produces coagulant agents (Fe3+ orA13+) 
from the electrode material (Fe or Al) in hydroxide medium. 
The dissolved dyes can be removed by adding Fe(OH)3, 
either by precipitation or by otation [23]. These complexed 
compounds are attached to the bubbles of H2(gas) evolved at 
the cathode and transported to the top of solution[24]. The 
inconvenient of the electrocoagualtion in comparison to the 
other electrochemical methods is that it produces secondary 
residues (the complex formed with pollutant and hydroxide) 
which implies the use of tertiary treatments 

B. Electrochemical Reduction Method 

Only a limited number of paper as has discussed this 
method because when compared to direct and indirect 
electro-oxidation methods this method yield in poor 
pollutants degradation.[25]. Bechtold et al. [26], This method 
is particularly suitable for the treatment of highly colored 
wastewaters such as the residual pad-batch dyeing bath with 
reactive dyes. Hydrazine is produced by reduction of dyes (in 
the partial reduction) and when it is totally reduced it 
generates amino compounds . The importance of a divided 
cell in the case of dye baths containing chlorides are 
remarked^this division is important to avoid the formation of 
chlorine and chlorinated products. 

IV. BIOLOGICAL METHOD 

A. Combination of anaerobic and aerobic process. 

Tjandra Setiadi et al (2010) was studied the ability of a 

combination anaerobic and aerobic processes to treat a 

denim process wastewater and its application in industrial 

scale was reported. Laboratory experiments were conducted 

with the varied Hydraulic Retention Time (HRT) in 

anaerobic process, i.e. 12, 18 and 24 hours. In this aerobic 

process, it takes 12, and 24 hours for hydraulic retention 

time, and the SRT (Solid Retention Time) was maintained at 

20 days. All experiments performed in room temperature. 

Each experiment was run for about 90 days. From the 

laboratory study, it was found that increasing HRT would 

increase color removal on the anaerobic processes, however 

no significance different for COD removal. However, the 

majority of color was removed in the anaerobic process, on 

the other hand majority of COD was removed in the aerobic 

process. Reduction of COD, BOD and color has been done 

up to 91, 94 and 96 %, by the combination of anaerobic and 

aerobic process. 
The removal of color was consistently high and visually, 

in the final effluent no color has been observed. The design 
flow rate was 20 m3/hour. The anaerobic process chosen is 
an biofilter with the HRT of 24 hours. The aerobic process 
was determined extended aeration with the HRT was also 24 
hours. On March 2002, it has been completed and steady 
state condition was achieved on June 2002 with a 
performance not much different to the laboratory scale 
results. Although, a slightly less amount of COD and color 
removal was observed during the process. The COD, BOD 
and color removal was 87, 93 and 90 %, from 4 month 
operation. At the moment, for the denim processing plant the 
treated effluent was recycled and used in washing machine, 
R. Ma. Melgoza et al was studied the operation of an 
anaerobic/aerobic process used to degrade the colorants 
present in textile wastewater is presented. The objective is to 
produce water that can be reused. Two particular cases were 
studied/ the degradation of a synthetic wastewater containing 
the colorant disperse blue 79 (DB79) as a model compound 
and a real textile effluent containing reactive azo dyes. The 
biodegradation was achieved using a single tank operated as 
sequencing batch reactor. It was observed that the amines are 
produced by the biotransformation of DB79 in the anaerobic 
stage decolorizing the wastewater. The amines formed were 
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subsequently mineralized in the aerobic phase. An increase 
of toxicity was observed in the anaerobic stage due to the 
amines formation, but the wastewater was detoxi ed after 
the aerobic treatment. After the treatment DB79 is removed 
with an efficiency of 92%were observed. Initial color of the 
real wastewater was effectively removed around 96% 
respectively. It was observed that the biomass pre-acclimatized 
to the degradation of DB79 was more effective for the color 
removal than a freshly inoculum used. 

 
Anaerobic reactors designs are developed using bio 

methanation. With the help less energy, less biological 
sludge are produced in the anaerobic treatment, generates 
energy as biogas and anaerobic bacteria are resistant to 
toxicity requiring no aeration as compared to expensive aerobic 
decomposition [27]. After optimization of initial dye 
concentration, contact time, adsorbent dosage, pH and 
desorption with 95% removal of dyes the adsorption of 
methylene blue and acid violet on biogas slurry has been 
investigated. [28]. Anaerobic treatment of textile sludge has an 
additional benefitt of producing biogas as fuel[29]. By using 
scale anaerobic baffle reactor ABR [30] the decolorization of 
reactive red dye has been studied in the laboratory. Microbial 
population was associated with treatment of an industrial dye 
effuent in ABR. For the treatment of low strength synthetic 
wastewater (COD, 300-400 mg/1) at 24 and 12 h of hydraulic 
retention times (HRTs) the performance [31] has been studied of 
three chambered ABR. Wastewater containing vat and azo dyes 
was decolorized in laboratory scale semi continous reactors 
under anaerobic conditions using mixed bacterial cultures with 
long HRT [32]. 

 

V. CONCLUSION 
Advanced oxidation process, Electro chemical Method, 

Biological process is a powerful method or treatment for 
removing polutants in textile waste have been developed for 
specific problems by proper peroxide, and UV irradiation. 
This is considered as eco-friendly process because 
technology based activated carbon with absorption is found 
to be a best method. From electrochemical oxidation method 
it is inferred that the treatment of textile waste water under 
optimization experimental condition can be carried out not 
only COD removal as well. This review has shown specified 
three method that can be used to treat influents and also 
remove Pollutants in textile waste water. 

 

REFERENCES 
[1] Soli Arceivala, shyam R Asolekar, waste water treatment for 

pollution and reuse, Third edition, Tata Mcgraw-Hill Education, 

USA, 2011. 

[2] Chen J, Liu M, Zhang J, Xian Y, Jin L. Electrochemical degradation 
of bromopyrogallol red in presence of cobalt ions. Chemosphere, 

53:1131,2003. 

[3] Raj kumar D, Song B J, Kim J G. Electrochemical degradation of 
reactive blue 19 in chloride medium for the treatment of textile 

dyeing wastewater with identi cation of intermediate compounds. 

Dyes and pigments, 72:1-7,2007. 
[4] Norazzizi nordin, siti fathima mohd amir, riyanto, Mohamed rozali 

Othman. Textile industries waste water treatment by electrochemical 

oxidation technique using metal plate. Int J electrochem sci,8:11403-
11415,2013. 

[5] Panizza M, Bocca C, Cerisola G. Electrochemical treatment of waste 
water containing poly aromatic organic pollutant.Water Res, 

34:24601,2000. 

[6] Bayramoglu M, Eyvaz M, Kobya M. Treatment of textile wastewater 
by electrocoagulation: economical evaluation. Chem. Eng, 128:155-

161,2007. 

[7] Louhichi B, Ahmadia M F, bensalah N, Gadri A, Rodrigo M A. 
Electrochemical degradation of an anionic surfactant on boron-doped 

diamond anodes. J hazard mater, 158:430,2008. 

[8] Yang C H, Lee C C,Wen T C. Hypochloride generation on Ru-ti 
binary oxide for the treatment of dye waste water. J appl eletrochem, 

30:1043,2000. 

[9] Radha K V, Sridevi V, Kalaiani K , Electrochemical oxidation for the 
treatment of textile industry waste water. bioresourse technol,100-

987,2008. 

[10] Marimuthu T, Rajendran S, Manianan M. Electrochemical 
decolorization of dye ef uent International journal of innovative 

research and development ,2:992-1001,201 

[11] l. Langlais, B. Recknow, D.A. and Brink, D.R, 1991, Ozone in water 
treatment: application and engineering. Lewis publisher, Chelsea, 

London. Ledakowicz, S., M.Soleeka. and R.Zylla, 2001. 

[12] Biodegradation, decolourization and detoxication of textile waste 
water enhanced by advanced oxidation process. J, biotechnology. 

89:175-184. 

[13] Peuchot, M.1997. Nano ltration efuents industriels. L'eau, 
l'industrie,les nusisances 201:26-30. 

[14] Rott,U., and R. minke,1999. Overview of waste water treatment and 
recycling in the textile processing industry. Water sci. technol. 40:37-

144. 

[15] S. Raghu and C. Ahmed Basha, "Chemical or electrochemical 
techniques, followed by ion exchange, for recycle of textile dye 

wastewater," Journal of Hazardous Materials, vol. 149, no. 2, pp. 324-

330, 2007. 
[16] N.  Daneshvar, A.  R.  Khataee, A.  R. Amani Ghadim, and M. H. 

Rasoulifard, "Decolorization o f C . I . A c i d Ye l l o w 2 3 s o l u t i 

o n b y electrocoagulation process: investigation of operational 
parameters and evaluation of speci c electrical energy consumption 

(SEEC)," Journal of Hazardous Materials, vol. 148, no. 3, pp. 566-

572, 2007. 
[17] T. Bechtold, C. Mader, and J. Mader, "Cathodic decolourization of 

textile dyebaths: tests with full scale plant," Journal of Applied 

Electrochemistry, vol. 32, no. 9, pp. 943-950, 2002. 
[18] A. Martinez-Huitle and E. Brillas, "Decontamination of wastewaters 

containing synthetic organic dyes by electrochemical methods: a 

general review," Applied Catalysis B, vol. 87, no. 3-4, pp. 105-145, 
2009. View at Publisher. Chitra, S., et al., Degradation of 1, 4-

dioxane using advanced oxidation processes. Environmental Science 

and Pollution Research,  871-878, 2012. 
[19] Rizzo, L., Bioassays as a tool for evaluating advanced oxidation 

processes in water and wastewater treatment. Water research, p. 

4311-4340, 2011. 
[20] Chan, S.H.S.? et al., Recent developments of metal oxide 

semiconductors as photocatalysts in advanced oxidation processes 

(AOPs) for treatment of dye waste-water. Journal of Chemical 
Technology and Biotechnology, p. 1130-1158,2011. 

[21] Abreu, P.d., et al., Photocatalytic Oxidation Process (UV/H 2 O 

2/ZnO) in the treatment and sterilization of dairy waste water - doi : 
10.4025 / act as citechnol. v35il. 11132. Acta Scientiarum. 

Technology, p. 75-81, 2012 

[22] Pera - Titus, M., etal., Degradation of chlorophenols by means of 
advanced oxidation processes: a general review. Applied Catalysis B: 

Environmental, p. 219-256, 2004. 
[23] Bounty, S., R. Rodriguez, and K.G. Linden, Inactivation of 

Adenovirus Using Low-Dose UV/H< sub> 2</sub> 0< sub> 2</sub> 
UV/H2O2 Advanced Oxidation. Water research, 2012. 

[24] Del Moro, G, et al., Comparison of UV/H< sub> 2</sub> 0< sub> 

2</sub> based AOP as an end treatment or integrated with biological 

degradation for treating land ll leachates. Chemical Engineering 
Journal, 2013. 

International Journal of Engineering Research & Technology (IJERT)

ISSN: 2278-0181

Published by, www.ijert.org

PECTEAM - 2K18 Conference Proceedings

Volume 6, Issue 02

Special Issue - 2018



[25] Alshamsi, F.A., et al., Comparative ef ciencies of the degradation of 
Crystal Violet using UV/hydrogen peroxide and Fenton's reagent. 

Dyes and pigments, p. 283-287, 2007. 

[26] Aleboyeh, A., H.Aleboyeh, and Y.Moussa, — Critical I effect of 
hydrogen peroxide in photochemical oxidative decolorization of dyes: 

Acid Orange 8, Acid Blue 74 and Methyl Orange. Dyes and 

Pigments, p. 67-75, 2003. 
[27] Cheremisinoff, N P, Biotechnology Waste and Wastewater 

Treatment, 1 s t `edn (Noyes Publication, New Jersey)  1995, 231 . 

[28] Namasivayam C & Yamuna R T, Utilizing Biogas slurry for dye 
adsorption, Am Dyestuff Rep, 1994, 23-27. 

[29] Asia I O, Oladoja N A & Bamuza E E, Treatment of textile sludge 

using anaerobic technology, Afr J Biotechnol, (2006) 1678-1683. 
[30] Bell J & Buckley C A, Treatment of textile dye in the anaerobic 

baf e reactor, Water SA, (2003) 129-134. 

[31] Ioannis D M & Sotirios G G, Low strength wastewater treatment 
using an anaerobic baf ed reactor, Water Environ Res, (2002) 170-

176. 

[32] Manu B & Chaudhri S, Decolorization of indigo and azo dyes in 
semicontinuos reactors with long shydraulic retention time, Process 

Biochem, (2003). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

International Journal of Engineering Research & Technology (IJERT)

ISSN: 2278-0181

Published by, www.ijert.org

PECTEAM - 2K18 Conference Proceedings

Volume 6, Issue 02

Special Issue - 2018


