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Abstract 

Massive environmental issues have been brought on by the improper handling of different wastes, particularly 

dye effluents from textile industry, which has ultimately affected human health. Even with ongoing efforts, 

terminal treatment remains the most common method for minimizing the pollution caused by dye effluents. This 

study summarized research on textile dye effluent treatment from 2000 to 2024 and briefly reviewed key 

techniques such as AOPs, Coagulation, flocculation, membrane, adsorption, electrocoagulation, photochemical 

treatment and Fenton process. Since biological treatment has great performance, including high efficiency and 

environmental friendliness, it has garnered increasing attention from researchers in the past few years. 

Comprehensive investigations on the optimisation of techniques and cost-effectiveness were necessary, though 

given by severe physiochemical circumstances of dye effluent. Integrated or combined treatment approaches are 

therefore advised, with improved performance and multi-function. This article presented some of the problems 

strategies such as Genetically engineered micro- organisms, biosorbents and bioremediation by nanoparticles 

residuals in the treatment and the high salinity in the effluent and offered suggestions for possible fixes. This 

review also advanced the idea that the future path of TDE treatment should be focused on achieving multi-

function, recycling, and intensification. The objective of this review is to give scholars a diversified overview of 

the approaches used in this field and a means of improving TDE pollution problems. 
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Introduction 

Textile effluent has several negative effects on the ecosystem and is quite detrimental to our environment. 

Interestingly, the textile sector is the biggest source of dye effluent, producing a significant two-thirds of all dye 

waste produced[1]. The textile sector has been using dyes more frequently lately, which has increased 

environmental problems[2]. The procedure uses wastewater textile colors, which are carcinogenic, poisonous, and 

resistant to microbial breakdown[3]. They also promote the development of carcinogens during anaerobic 

degradation[4]. Thus, it has negative effects on the environment by upsetting aquatic life and preventing aquatic 

plants from photosynthesizing [5]. It also has negative effects on human health by producing respiratory problems, 

abnormal heartbeats, rashes on the skin, lightheadedness, and cancer(Tripathi et al., 2023a;Deng et al., 2020).  
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Objectives 

In this review an overview of present state of competence, about the characteristics, treatment (Photodegradation, 

Advanced oxidation processes (AOPs), Coagulation-flocculation, Membrane, Adsorption, Sonication, 

Various/combined, Enzymes, Yeasts, Fungi, Algae, Bacteria and combined processes) for bioremediation 

possibilities. We also include the contaminants treated by microbes for bioremediation. We enfold with a quick 

talk about the difficulties, recent strategies and future perspective for bioremediation. 

TREATMENT METHOD FOR TEXTILE DYE EFFLUENT 

Physical treatment methods 

Advanced oxidation processes (AOPs) 

Reviewed a number of research that treated textile effluent with an enhanced oxidation technique [8]. In textile 

effluent treatment, they proposed that the most promising treatment technologies are advanced oxidation 

techniques as depicted. The Fenton reaction, which combines hydrogen peroxide with zero-valent iron, was used 

in a textile dye treatment study given by[9] . H2O2 = 24.3 mM, and SZVI = 2,000 mg/L. It has achieved removal 

efficiency of 76%, 71%, and 96% of COD, TOC, and color, respectively. Overall, effluent toxicity has dropped 

substantially (from 60% to 20%) and biodegradability has gone up (from 0.22 to 0.40) as a result of this research. 

Catalytic ozonation was suggested by(Nakhate et al., 2019a) as a technique for breaking down textile effluent. To 

improve oxidation activities, the authors added Cu to ZnO. According to the data, 89% of the COD was removed 

at a pH of 7 in 30 minutes. Additionally, the scientists have noted synergistic effects when ozonation and coupled 

Cu doped with ZnO are used. 

Coagulation-flocculation 

The investigation of (Dotto et al., 2019a)examined the efficacy of several coagulants in the remediation of textile 

effluent. In comparison to aluminum sulfate, the study's findings indicated that the organic coagulant MO 

produced a greater removal efficiency (COD of 83% and color of 90% for OP-HER dyes). Additionally, this study 

discovered that coagulation efficiency is significantly influenced by ph. [12]looked into the removal of Sb(V) 

from textile effluent in another study. Based on the experimental results, the authors stated that at pH 5–6, aerated 

PFS∔FeSO−4 had the maximum Sb(V) removal effectiveness of 94%. Phosphate has caused Sb(V) to be reduced 

more effectively through the formation of a compound called phosphate-Sb(V). The inner-sphere surface complex 

generated during the aerated PFS∔FeSO−4 adsorption of Sb(V) significantly improved the removal effectiveness, 

according to the authors' assessment. 

Membrane 
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The scientist Leaper[13] used the air gap membrane distillation (AGMD) method to investigate the removal 

efficiency of rose Bengal (RB), yellow dyes (SY), and sodium dodecyl sulfate (SDS) surfactant present in 

synthetic textile effluent. Additionally, according to the authors, this one-step procedure employed by AGMD 

technology eliminated all color surfactants and salts. With a lower flux decline and higher thermal efficiency, this 

technique is regarded as one of the most promising for the application of effluent.  

Biological process 

Enzymes 

As shown, enzymes are also a key aspect in biological treatment method. Further, the researcher(Darwesh et al., 

2019a) used co-precipitation with glutaraldehyde to remove dyes present in industrial textile effluent by using an 

immobilized peroxidase enzyme embedded on modified Fe3O4 magnetic nanoparticles. In addition, the study 

discovered that, in a variety of environmental environments, the immobilized peroxidase enzyme exhibited 

substantially greater stability than the free form of the enzyme. The immobilized enzyme is not significantly 

affected by pH or temperature, according to the authors' findings. As a result, more laccase also improved the dye 

decomposition. At 30°C and pH of 5, the highest levels of laccase activity and dye elimination (COD of 67% and 

BOD of 47%) were reported.  

Fungal process 

The research by[15] employed the fungal strain Aspergillus Niger as an ecologically favorable biosorbent to 

remediate textile effluent. Researchers have conducted both in vitro and in vivo investigations. As a result, the 

scientists came to the conclusion that the fungus can function as a viable biosorbent for treating effluent, and that 

modifying the dye solution's pH can improve performance even more. Aspergillus carbonarius M333 (AC) and 

Penicillium labrum Pg1 (PG) filamentous fungi were used by(Arikan et al., 2019a)to decolorize and eliminate 

organics from effluent from the sincere textile industry. The continuous flow bioreactor achieved 79% 

decolorization and 68% COD removal effectiveness, judging by the data. Researchers processed real textile 

effluent with the filamentous fungus in an attempt to construct an ultrafiltration membrane. The researchers have 

measured fungal growth using 3, 5, and 9-day growth periods. A 73% decrease in COD and a 91% decolorization 

were obtained by research using the fungus-derived ultrafiltration membrane. 

Bacteria or bacterial processes 

The scientist(Rathour et al., 2019a) used a novel microaerophilic bacterial community called DR4 to remediate 

raw textile effluent containing 27 different dyes. The scientists came to the conclusion that Comamonas was the 

most prevalent genus amongst the bacteria. During bacterial growth, optimum electron donors and nitrogen 

sources are two important elements to attain optimal dye breakdown efficiency. The outcome showed that a 32-

hour reaction time at 37°C was adequate to achieve 98% COD reduction and 88% dye elimination. The 

researcher(Hossen et al., 2019a) used three isolates of bacteria (Bacillus sp, Bacillus cereus AZ27, and Alcaligenes 

faecalis AZ26) from textile effluent for evaluating the remediation. The results further demonstrated that the 

addition of 500 mg/L of NSB-G dye was essential to guarantee the bacteria's optimal development.  

Chemical method  

Fenton Reaction 

Fenton response involves treating the colored effluent with a combination of hydrogen peroxide, iron catalyst, 

and Fenton's reagent. This substance has more power than hydrogen peroxide. Certain dyes, like dispersion and 

vat dyes, are very resistant to Fenton's reagent. Fenton's reagent, however, has significantly darkened the color of 

a number of dyes, like irgalan blue FGL, helizarin blue BGT, indanthrene blue GCD, and remazol brilliant blue 

B(Senthil Kumar et al., 2019a). When treating effluent that is harmful to living things or cannot be treated 

biologically. A significant disadvantage of this process is the chemicals' potential to produce sludge and the 

flocculation of color molecules (Senthil Kumar et al., 2019a)(Robinson et al., n.d.-a). 
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Photochemical treatment 

In the presence of H2O, this mechanism uses UV light to change dye molecules into CO2 and H2O. The primary 

reason for the degradation is the high production of hydroxyl radicals. UV lamps have the ability to activate 

chemicals such as H2O2. The amount of UV light, pH, dye structure, and solution composition are the variables 

affecting the rate of dye elimination. Benefits of photochemical treatment of colored effluent includes a notable 

decrease in odor and the elimination of sludge(Senthil Kumar et al., 2019a)  

Sodium hypochlorite (NaOCl) 

Effluent which has been tinted can be produced by adding chlorine chemicals, which can break down the 

nitrogenous bridge more quickly and eliminate the amine group found in dye molecules like. This explains why 

dyes containing sulfonic acids and amino groups in their chemical structure are more susceptible to chlorine's 

attack. Chlorine (Cl) is a chemical element that may be a solid, gaseous, or liquid. When chlorine gets added to 

water, HClO is created.Reactive dyes need longer contact times and are more difficult to remove with this 

technique. It initiates and accelerates the azo bond breakage process. This approach cannot break down dispersed 

dyes. Cl is used less frequently to remove colors because it creates aromatic amines and has negative effects when 

thrown into waterways(Senthil Kumar et al., 2019a)(Robinson et al., n.d.-a) as mentioned. 

Electrocoagulation 

This method is used to eliminate organic pollutants from effluent. The technique involves immersing two metal 

electrodes in effluent; the cathode emits hydrogen gas, while the aluminum iron anodes act as coagulants and 

catalysts. The flocculated species is helped to ascend into the atmosphere by hydrogen gas as shown. On the site, 

coagulant particles form. There are three stages to this procedure. Following the oxidation of sacrificial anodic 

electrodes, coagulants are produced in stage 1 of the process. The second phase includes the destabilization of 

contaminants and the formation of emulsions[21]. The third step, floc formation, is the last one. 99.60% of the 

dye was successfully removed under these circumstances(Senthil Kumar et al., 2019a).  The main disadvantages 

include the high cost of electricity, the production of sludge, the pollution caused by chlorinated organics, and the 

heavy metal intoxication resulting from indirect oxidation. Here the table 2 summarizes dye effluent treatment 

methods 

Execution of Diverse Dye effluent Treatment Solutions 

Treatment Methods Dye Results Reference 

Physical 

Adsorption 

laccase, Aspergillus 

niger, peanut shell, and 

activated carbonrice 

processing waste 

 Blue dye Maximum dye removal 

employing activated 

carbon  60°C, adsorbent 

dosage, 10 minutes of 

contact. 

[22] 

Adsorption by metal-

organic frameworks 

based on iron 

(Fe-MOFs) 

 Congo Five hrs of 15°C, 23. 39,  

24. 74 mg/L, 17. 99 mg/L 

extracted in a 200 ml 

solution. 

[23] 

Coagulation/flocculation 
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                                                              Table 2   Dye effluent Treatment Methods 

Microbial Bioremediation (Bacteria) 

Naturally occurring dye-resistant strains of microorganisms (Cepoi et al., 2016a)(Chen et al., 2018a).  adapt to the 

hazardous chemical environment and change different highly toxic compounds into less or non-toxic 

forms(Saratale et al., 2011a).Under certain environmental conditions, microorganisms have the innate capacity to 

degrade, detoxify, and mineralize synthetic dyes(Sathishkumar et al., 2018a)[35].The isolated strain performed 

better in decolorizing colors than strains that were sold commercially[36]. A pure bacterial culture or mixed 

cultures, sometimes referred to as a "consortium," can be used to carry out dye degradation[35]. The latter utilizes 

synergistic metabolic effects, which has been specifically demonstrated to facilitate efficient dye degradation [37]. 

flocculation and 

coagulation 

 

 

Acid red  236. 68 mg for dye all had 

been optimized via 

surface methodology 

(RSM). 

[24] 

Using polydiallyl 

dimethyl ammonium 

chloride and 

polyaluminum chloride 

for flocculation and 

coagulation 

Multiple dyes effluent dye elimination at pH>3 

and 

PAC/PDDA=400/200 

ppm, the ideal dosage 

 

 

[23] 

Biological 

Enzymatic degradation 

Luffa acutangula 

 

 

 methyl orange The highest level of dye 

decolorization was 

reached. 30 mg L−1 dye 

at pH 5. 0. 

[25] 

Enzymatic breakdown 

caused by Datronia sp. 

KAPI0039, a white rot 

fungus 

 

Reactive blue  Decolorization of 600 

mg/l Datronia sp. at pH 5 

[26] 

Adsorption by microbial biomass 

Enterobacter 

 

Acid Maroon  Maximum absorption 6 h 

of contact 

[27] 

Budget-friendly  Textile dye pH 4.3, 45 °C [28] 

Chemical 

Fenton reaction 

H2O2  Red 20 mg , 90-minute  [29] 

Fenton’s oxidation Blue  elimination of 20 

minutes. 

[30] 
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A pure culture may not exhibit the same range of activities as a bacterial consortium. In certain cases, a single 

strain of marine cyanobacterium P. valderianum can also biologically remove numerous chemicals. This species 

effectively decolorized >90% of various dyes by adsorption[38].In the experiment conducted by[39], It was 

reported that Paracoccus sp. GSM2 was demonstrated to be the optimal strain for the remediation of textile 

effluent that contained reactive azo dyes. Reactive violet was not the only azo dye that could decolorize more than 

70% of a mixture in 38 hours. It illustrates how microbial strains can be used for a wide range of purposes when 

treating textile effluent [40]  

 RECENT STRATEGIES FOR BIOREMEDIATION OF TEXTILE DYE EFFLUENTS 

Environmental sustainability is becoming more and more of a public issue because to the rising costs of waste 

effluent management and dye treatment facility management. Achieving environmental sustainability and 

promoting economic growth are two goals that can be achieved through the efficient dye management using 

bioremediation[41][12].Specifically, genetic engineering is used with molecular tools on altered microbes (such 

as yeast, fungus, and bacteria). Environmental contaminants can be bioremediated using GEMs[42][12]. The [43] 

work used wild-type laccase, D500G, and mutant laccase Lacep69 to conduct dye decolorization studies. They 

discovered that, at 78% decolorization for acid violet, D500G's decolorization rate outperformed that of wild-type 

laccase. Biosorption is a method that doesn't require energy and uses biological molecules to help with 

sorption[44]. Microbial biosorbents extract or adsorb xenobiotics, including metals, dyes, carcinogens, and 

medications, from water or soil[45][46]. An effective and environmentally acceptable substitute for removing 

dyes from the environment is nano-bioremediation. The production of nanoparticles by eco-friendly bacteria aids 

in the cleanup of pollutants through nano-bioremediation. Because of their unique structural characteristics, 

nanoparticles (NPs) are a popular choice for treating effluent from textile industries. For the effective removal of 

dyes, these NPs function as adsorbents. It was found that eosin yellowish was effectively removed (95%) at 75 

ppm using Fe2O3 nanoparticles at pH 6 after 15 minutes of treatment. CuO-NPs produced by the F. oxysporum 

OSF18 strain and immobilized in alginate beads were reported by  in a different investigation, showing a 90% 

dye remediation efficiency[47]. 

FUTURE PROSPECTS  

The chemical, physical, and biological treatments are the most often utilized techniques for color removal. 

Although the physicochemical methods have been shown to be effective, their cost is high. Therefore, biological 

dye removal techniques hold some promise as a practical substitute for physicochemical techniques. These days, 

innovative dye remediation techniques are receiving more attention from researchers. They have a better removal 

potential and may generate power for pollutant cleanup, microbial fuel cells have become an important and useful 

technique. Additional methods include the remediation of dyes by yeast, phytoremediation, myco remediation, 

microbial remediation, enzyme-mediated procedures, and nanotechnology. The efficacy and success rate of these 

techniques present significant difficulties. The combination of these cutting-edge techniques could offer a 

comprehensive approach to reducing dye pollution. Future research should examine decolorization methods 

mediated by both pure and mixed cultures, wherein microbial strains should be enhanced through genetic 

engineering.  The accumulation of dye waste and dye effluent presents health and aesthetic issues in addition to 

environmental pollution. Future research should concentrate on creating pure and mixed culture bioremediation 

systems, wherein microbial strains are genetically modified to exhibit certain features through the use of tools and 

methodologies from proteomics, metabolic studies, and genetic engineering. This strategy has the potential to 

provide long-lasting and practical solutions to address environmental issues associated to dyes. Phytoremediation 

is one of the most important biological methods for eliminating the vibrant dyes present in textile effluent. 

ACKNOWLEDGEMENT 

We express our deep sense of gratitude to, Dr. M.G. R Educational and research institute, Maduravoyal, has 

always been a moral support. 

AUTHOR CONTRIBUTION 



Tuijin Jishu/Journal of Propulsion Technology 

ISSN: 1001-4055 

Vol. 45 No. 4 (2024) 

___________________________________________________________________

_____ 

2166 
 

Jaresh. R, Guhan. T. S, Sundeep.R - Investigation, Review of literature, Writing - original draft, Supervision - 

K.J. Sharmila, review and editing –J. Raveena Jayam. 

FUNDING 

No funding was received to assist with the preparation of this manuscript.  

DATA AVAILABILITY 

The authors confirm that the data supporting the findings of this study area available within the article. 

CONFLICT OF INTEREST 

The authors declare no conflict of interest. 

References 

[1] J. R. Jayam and P. Chokkalingam, “A Review on Bioremediation of Tannery Effluent using Immobilized 

Bacteria,” Nature Environment and Pollution Technology, vol. 23, no. 3, pp. 1375–1386, Sep. 2024, doi: 

10.46488/NEPT. 2024.v23i03.010. 

[2] J. Raveena Jayam and K. J. Sharmila, “Characterization And Biodegradation Potential of Bacillus Cereus 

B66 Isolated from Deliming Effluent,” Research Article Afr. J. Biomed. Res, vol. 27, no. 2s, pp. 210–224, 

2024, doi: 10.53555/AJBR.v27i2S.1404. 

[3] K. J. Sharmila, RM Narayanan., “Assessment of various oceanographic parameters and inter comparison 

of primary production estimates around Chennai coast – Tamil Nadu, India,” Applied Ocean Research, 

vol. 72, pp. 39–50, Mar. 2018, doi: 10.1016/j.apor.2018.01.002. 

[4] N. Y. Donkadokula, A. K. Kola, I. Naz, and D. Saroj, “A review on advanced physico-chemical and 

biological textile dye wastewater treatment techniques,” Sep. 01, 2020, Springer. doi: 10.1007/s11157-

020-09543-z. 

[5] R. M. Narayanan, K. J. Sharmila, and K. Dharanirajan, “Evaluation of marine water quality-a case study 

between cuddalore and pondicherry coast, India,” 2016. 

[6] M. Tripathi et al., “Recent Strategies for the Remediation of Textile Dyes from Wastewater: A Systematic 

Review,” Nov. 01, 2023, Multidisciplinary Digital Publishing Institute (MDPI). doi: 

10.3390/toxics11110940. 

[7] D. Deng, M. Lamssali, N. Aryal, A. Ofori-Boadu, M. K. Jha, and R. E. Samuel, “Textiles wastewater 

treatment technology: A review,” Oct. 01, 2020, John Wiley and Sons Inc. doi: 10.1002/wer.1437. 

[8] K. Paździor, L. Bilińska, and S. Ledakowicz, “A review of the existing and emerging technologies in the 

combination of AOPs and biological processes in industrial textile wastewater treatment,” Chemical 

Engineering Journal, vol. 376, Nov. 2019, doi: 10.1016/j.cej.2018.12.057. 

[9] E. GilPavas, I. Dobrosz-Gómez, and M. Á. Gómez-García, “Optimization and toxicity assessment of a 

combined electrocoagulation, H2O2/Fe2+/UV and activated carbon adsorption for textile wastewater 

treatment,” Science of the Total Environment, vol. 651, pp. 551–560, Feb. 2019, doi: 

10.1016/j.scitotenv.2018.09.125. 

[10] P. H. Nakhate, C. R. Gadipelly, N. T. Joshi, and K. V. Marathe, “Engineering aspects of catalytic 

ozonation for purification of real textile industry wastewater at the pilot scale,” Journal of Industrial and 

Engineering Chemistry, vol. 69, pp. 77–89, Jan. 2019, doi: 10.1016/j.jiec.2018.09.010. 

[11] J. Dotto, M. R. Fagundes-Klen, M. T. Veit, S. M. Palácio, and R. Bergamasco, “Performance of different 

coagulants in the coagulation/flocculation process of textile wastewater,” J Clean Prod, vol. 208, pp. 656–

665, Jan. 2019, doi: 10.1016/j.jclepro.2018.10.112. 



Tuijin Jishu/Journal of Propulsion Technology 

ISSN: 1001-4055 

Vol. 45 No. 4 (2024) 

___________________________________________________________________

_____ 

2167 
 

[12] L. Liu, M. Bilal, X. Duan, and H. M. N. Iqbal, “Mitigation of environmental pollution by genetically 

engineered bacteria — Current challenges and future perspectives,” Jun. 01, 2019, Elsevier B.V. doi: 

10.1016/j.scitotenv.2019.02.390. 

[13] S. Leaper, A. Abdel-Karim, T. A. Gad-Allah, and P. Gorgojo, “Air-gap membrane distillation as a one-

step process for textile wastewater treatment,” Chemical Engineering Journal, vol. 360, pp. 1330–1340, 

Mar. 2019, doi: 10.1016/j.cej.2018.10.209. 

[14] O. M. Darwesh, I. A. Matter, and M. F. Eida, “Development of peroxidase enzyme immobilized magnetic 

nanoparticles for bioremediation of textile wastewater dye,” J Environ Chem Eng, vol. 7, no. 1, Feb. 2019, 

doi: 10.1016/j.jece.2018.11.049. 

[15] S. Bai, T. Li, H. Wang, L. Tan, Y. Zhao, and Y. F. Song, “Scale-up synthesis of monolayer layered double 

hydroxide nanosheets via separate nucleation and aging steps method for efficient CO2 photoreduction,” 

Chemical Engineering Journal, vol. 419, Sep. 2021, doi: 10.1016/j.cej.2021.129390. 

[16] E. B. Arikan, Z. Isik, H. D. Bouras, and N. Dizge, “Investigation of immobilized filamentous fungi for 

treatment of real textile industry wastewater using up flow packed bed bioreactor,” Bioresour Technol 

Rep, vol. 7, Sep. 2019, doi: 10.1016/j.biteb.2019.100197. 

[17] R. Rathour, K. Jain, D. Madamwar, and C. Desai, “Microaerophilic biodegradation of raw textile effluent 

by synergistic activity of bacterial community DR4,” J Environ Manage, vol. 250, Nov. 2019, doi: 

10.1016/j.jenvman.2019.109549. 

[18] M. Z. Hossen, M. E. Hussain, A. Hakim, K. Islam, M. N. Uddin, and A. K. Azad, “Biodegradation of 

reactive textile dye Novacron Super Black G by free cells of newly isolated Alcaligenes faecalis AZ26 

and Bacillus spp obtained from textile effluents,” Heliyon, vol. 5, no. 7, Jul. 2019, doi: 

10.1016/j.heliyon.2019.e02068. 

[19] P. Senthil Kumar et al., “A critical review on recent developments in the low-cost adsorption of dyes from 

wastewater,” Desalination Water Treat, vol. 172, pp. 395–416, Dec. 2019, doi: 10.5004/dwt.2019.24613. 

[20] T. Robinson, G. Mcmullan, R. Marchant, and P. Nigam, “Remediation of dyes in textile e‚ uent: a critical 

review on current treatment technologies with a proposed alternative.” 

[21] S. Samsami, M. Mohamadi, M. H. Sarrafzadeh, E. R. Rene, and M. Firoozbahr, “Recent advances in the 

treatment of dye-containing wastewater from textile industries: Overview and perspectives,” Nov. 01, 

2020, Institution of Chemical Engineers. doi: 10.1016/j.psep.2020.05.034. 

[22] X. You, E. Li, J. Liu, and S. Li, “Using natural biomacromolecules for adsorptive and enzymatic removal 

of aniline blue from water,” Molecules, vol. 23, no. 7, 2018, doi: 10.3390/molecules23071606. 

[23] C. Z. Liang, S. P. Sun, F. Y. Li, Y. K. Ong, and T. S. Chung, “Treatment of highly concentrated 

wastewater containing multiple synthetic dyes by a combined process of coagulation/flocculation and 

nanofiltration,” J Memb Sci, vol. 469, pp. 306–315, Nov. 2014, doi: 10.1016/j.memsci.2014.06.057. 

[24] S. Sadri Moghaddam, M. R. Alavi Moghaddam, and M. Arami, “Coagulation/flocculation process for dye 

removal using sludge from water treatment plant: Optimization through response surface methodology,” 

J Hazard Mater, vol. 175, no. 1–3, pp. 651–657, Mar. 2010, doi: 10.1016/j.jhazmat.2009.10.058. 

[25] M. Gholami, S. Nasseri, M. R. Alizadehfard, and A. Mesdaghinia, “Textile dye removal by membrane 

technology and biological oxidation,” Water Quality Research Journal of Canada, vol. 38, no. 2, pp. 379–

391, 2003, doi: 10.2166/wqrj.2003.024. 

[26] P. Vaithanomsat, W. Apiwatanapiwat, O. Petchoy, and J. Chedchant, “Production of ligninolytic enzymes 

by white-rot fungus Datronia sp. KAPI0039 and their application for reactive dye removal,” International 

Journal of Chemical Engineering, 2010, doi: 10.1155/2010/162504. 



Tuijin Jishu/Journal of Propulsion Technology 

ISSN: 1001-4055 

Vol. 45 No. 4 (2024) 

___________________________________________________________________

_____ 

2168 
 

[27] M. Dang et al., “Synthesis of anionic ionic liquids@TpBd-(SO3)2 for the selective adsorption of cationic 

dyes with superior capacity,” RSC Adv, vol. 10, no. 9, pp. 5443–5453, 2020, doi: 10.1039/c9ra10035k. 

[28] F. Ilhan, K. Ulucan-Altuntas, C. Dogan, and U. Kurt, “Optimization of raw acrylic yarn dye wastewater 

treatment by electrochemical processes: Kinetic study and energy consumption,” Global Nest Journal, 

vol. 21, no. 2, pp. 187–194, Mar. 2019, doi: 10.30955/gnj.002980. 

[29] Bukola M Adesanmi, Yung-Tse Hung, Howard H Paul, and Christopher R Huhnke, “Comparison of dye 

wastewater treatment methods: A review,” GSC Advanced Research and Reviews, vol. 10, no. 2, pp. 126–

137, Feb. 2022, doi: 10.30574/gscarr.2022.10.2.0054. 

[30] N. Ertugay and F. N. Acar, “Removal of COD and color from Direct Blue 71 azo dye wastewater by 

Fenton’s oxidation: Kinetic study,” Arabian Journal of Chemistry, vol. 10, pp. S1158–S1163, Feb. 2017, 

doi: 10.1016/j.arabjc.2013.02.009. 

[31] L. Cepoi, N. Donţu, V. Şalaru, and V. Şalaru, “Removal of organic pollutants from wastewater by 

cyanobacteria,” in Cyanobacteria for Bioremediation of Wastewaters, Springer International Publishing, 

2016, pp. 27–43. doi: 10.1007/978-3-319-26751-7_4. 

[32] J. G. Chen et al., “Beyond fossil fuel–driven nitrogen transformations,” May 25, 2018, American 

Association for the Advancement of Science. doi: 10.1126/science.aar6611. 

[33] R. G. Saratale, G. D. Saratale, J. S. Chang, and S. P. Govindwar, “Bacterial decolorization and degradation 

of azo dyes: A review,” Jan. 2011. doi: 10.1016/j.jtice.2010.06.006. 

[34] K. Sathishkumar, J. Narenkumar, A. Selvi, K. Murugan, R. Babujanarthanam, and A. Rajasekar, 

“Treatment of soak liquor and bioelectricity generation in dual chamber microbial fuel cell,” 

Environmental Science and Pollution Research, vol. 25, no. 12, pp. 11424–11430, Apr. 2018, doi: 

10.1007/s11356-018-1371-1. 

[35] B. S. Goud, H. L. Cha, G. Koyyada, and J. H. Kim, “Augmented Biodegradation of Textile Azo Dye 

Effluents by Plant Endophytes: A Sustainable, Eco-Friendly Alternative,” Nov. 01, 2020, Springer. doi: 

10.1007/s00284-020-02202-0. 

[36] R. Unnikrishnan, P. K. Gupta, and V. Mohan, “Diabetes in South Asians: Phenotype, Clinical Presentation, 

and Natural History,” Jun. 01, 2018, Current Medicine Group LLC 1. doi: 10.1007/s11892-018-1002-8. 

[37] D. C. Kalyani, A. A. Telke, R. S. Dhanve, and J. P. Jadhav, “Ecofriendly biodegradation and 

detoxification of Reactive Red 2 textile dye by newly isolated Pseudomonas sp. SUK1,” J Hazard Mater, 

vol. 163, no. 2–3, pp. 735–742, Apr. 2009, doi: 10.1016/j.jhazmat.2008.07.020. 

[38] N. Shah, “The Role of Employees’ Trust in Management and Supervisors on Developing Attitudes and 

Behaviours for Organisational Change,” 2014. [Online]. Available: http://www.rassweb.com 

[39] M. C. Bheemaraddi, S. Patil, C. T. Shivannavar, and S. M. Gaddad, “Isolation and characterization of 

Paracoccus sp. GSM2 capable of degrading textile azo dye reactive violet 5,” Scientific World Journal, 

vol. 2014, 2014, doi: 10.1155/2014/410704. 

[40] M. E. Karim, K. Dhar, and M. T. Hossain, “Decolorization of Textile Reactive Dyes by Bacterial 

Monoculture and Consortium Screened from Textile Dyeing Effluent,” Journal of Genetic Engineering 

and Biotechnology, vol. 16, no. 2, pp. 375–380, Dec. 2018, doi: 10.1016/j.jgeb.2018.02.005. 

[41] B. Mishra et al., “Engineering biocatalytic material for the remediation of pollutants: A comprehensive 

review,” Nov. 01, 2020, Elsevier B.V. doi: 10.1016/j.eti.2020.101063. 



Tuijin Jishu/Journal of Propulsion Technology 

ISSN: 1001-4055 

Vol. 45 No. 4 (2024) 

___________________________________________________________________

_____ 

2169 
 

[42] G. Sanghvi, A. Thanki, S. Pandey, and N. K. Singh, “Engineered bacteria for bioremediation,” in 

Bioremediation of Pollutants: From Genetic Engineering to Genome Engineering, Elsevier, 2020, pp. 

359–374. doi: 10.1016/B978-0-12-819025-8.00017-X. 

[43] T. Bu et al., “Improving decolorization of dyes by laccase from Bacillus licheniformis by random and 

site-directed mutagenesis,” PeerJ, vol. 8, Nov. 2020, doi: 10.7717/peerj.10267. 

[44] M. Fomina and G. M. Gadd, “Biosorption: Current perspectives on concept, definition and application,” 

Bioresour Technol, vol. 160, pp. 3–14, 2014, doi: 10.1016/j.biortech.2013.12.102. 

[45] D. Kour et al., “Beneficial microbiomes for bioremediation of diverse contaminated environments for 

environmental sustainability: present status and future challenges,” May 01, 2021, Springer Science and 

Business Media Deutschland GmbH. doi: 10.1007/s11356-021-13252-7. 

[46] M. Tripathi et al., “Recent Strategies for the Remediation of Textile Dyes from Wastewater: A Systematic 

Review,” Nov. 01, 2023, Multidisciplinary Digital Publishing Institute (MDPI). doi: 

10.3390/toxics11110940. 

[47] B. Yaou Balarabe, M. N. Illiassou Oumarou, A. S. Koroney, I. Adjama, and A. R. Ibrahim Baraze, “Photo-

Oxidation of Organic Dye by Fe2O3 Nanoparticles: Catalyst, Electron Acceptor, and Polyurethane 

Membrane (PU-Fe2O3) Effects,” J Nanotechnol, vol. 2023, 2023, doi: 10.1155/2023/1292762. 

  


