
© 2019 JETIR June 2019, Volume 6, Issue 6                                                                                   www.jetir.org (ISSN-2349-5162) 

JETIR1908D49 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 1183 
 

Extraction of Acid Blue-25 using Nano Emulsions 

from Textile Effluent 

 

Narinderjit Kaura,*, Manju Sahnia, Gursharanjit Kaura, Prachi Sharmaa, Muskan Thakura, Sapna Madaana 

    aDepartment of Chemistry, Kanya Maha Vidyalaya, Jalandhar (144004), Punjab, India  

*minnie73bawa@gmail.com 

Abstract  

Textile industry produces effluent containing dyes which is dangerous to the whole ecosystem and 

environment. Their concentration must be reduced to acceptable levels before discharging into the main 

streams. In this research nano emulsion is used to study the removal of Acid Blue-25 (AB-25) dye from textile 

effluent using reverse micelles of Cetyl trimethylammonium bromide (CTAB). Reverse micelles are 

nanometer-sized aggregates of surfactant molecules surrounding microscopic water-core in non-polar solvents. 

As this dye is anionic in nature so cationic surfactant CTAB is used for the extraction of dye into solvent phase. 

The parameters examined in this study were effect of equilibration time, effect of pH, effect of temperature, 

effect of surfactant concentration and effect of initial dye concentration. 
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Introduction 

The development of textile industry and improvement of human life has led to high demand for dyes. Textile 

industries are facing number of complex environmental problems, due to substantial number of dyes released in 

the wastewater1. In the textile industry, the largest volume of water is used for mainly for dyeing, fixing and 

washing process. The presence of even small amount of dye in water is highly visible and intolerable which 

affects water transparency and aquatic life by blocking the passage of sunlight through water2. The 

concentration of dyes present in textile effluent is normally between 10 to 50 mg/L and the existence of dye in 

wastewater is visible at dye concentration above 1mg/L3. Dye effluent is responsible for many water borne 

diseases exhibiting symptoms like hemorrhage, nausea, dermatitis, ulceration of the skin, kidney damage, loss 

of bone marrow leading to anemia4,5. There are several alternative techniques that have been employed by 

textile industry to treat the textile effluent. Some of these are adsorption6-8, flocculation-coagulation9,10, 

membrane separation11, ozone oxidation12,13, biological treatments 14-16 etc. The conventional biological 

treatment processes are also unable to achieve adequate color removal.   

The solvent extraction method is cheap and convenient method for the purification, separation and analysis of 

various compounds in mixtures. It is based on the principle that a solute distributes itself in certain ratio 

between two immiscible solvents. Thus, efficiency of extraction process depends on its mass transfer rate. The 

advantage of solvent extraction includes high through put, ease of automatic operation and high purification17-

18. 

This paper will present the application of reverse micelles in removing acid blue-25 dye from simulated textile 

effluent by solvent extraction process. Several parameters such as effect of equilibration time, pH of solution, 

temperature, surfactant concentration and initial dye concentration were studied. 
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Materials and Methods 

Materials 

Simulated effluent was prepared in the lab by mixing dye AB-25 in known volume of distilled water. The 

cationic surfactant CTAB was used to prepare reverse micelles. The solvent used for removal of dye from 

aqueous phase was isoamyl alcohol. Analytical grade HCl and NaOH were used for the variation of pH. A 

UV-Visible spectrophotometer (Systronics 2201) was used to measure the absorbance and concentration of 

dye in the aqueous phase. A simple stirrer was used for mixing of the solvent and aqueous phase.  

Experimental method 

50ml of effluent was added to a known volume of the organic solvent containing known quantity of cationic 

surfactant. The concentration of surfactant used is at its critical micelle concentration level. The two phases 

were then mixed thoroughly using a stirrer at a fixed rpm for about 15 min. The two-phase dispersion was then 

transferred to the separating funnel to separate organic layer and the aqueous phase.  

A sample of the aqueous layer was then analyzed for the absorbance and concentration measurement of dye in 

the aqueous phase. The wavelength of maximum absorbance (λ max) for AB-25 was 639.2nm. The structure of 

CTAB surfactant is shown in Fig. 1. The distribution ratio (D) and the percentage of extraction (E) were 

calculated using equations (1) and (2). 
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Where [Dye]org is the dye concentration in organic phase (mg L-1), [Dye]aq0 is initial dye concentration of 

aqueous phase (mg L-1) and [Dye]aq the dye concentration of aqueous phase after extraction (mg L-1).  

 

 

 

 

Fig. 1 (a) Structure of CTAB (cetyl trimethylammonium bromide) surfactant (b) Acid Blue-25 
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Results and Discussions 

Effect of Equilibration time 

The removal of Acid Blue-25 dye from the effluent was studied by varying the time between 1- 60min. From 

the Fig. 2 it is shown that maximum removal of dye about 85 % occurs at 1.0 min. at 15.0 min above 90% dye 

was extracted and remains constant upto 60 min. 

 

 

Fig. 2 Effect of Equilibration time on removal of AB-25 from aqueous solution 

Effect of Surfactant Concentration 

It is shown from Fig. 3 that removal of AB-25 from effluent without surfactant is less than 15%.  It is clear 

from the figure that percentage removal of dye increases with increase in concentration of surfactant at fixed 

volume of solvent. 

 

Fig. 3 Effect of Surfactant concentration on removal of AB-25 from effluent 

Effect of Initial Dye Concentration 

Fig. 4 show the experimental results for the percentage removal of AB-25 dye using CTAB surfactant and 

isoamyl alcohol as solvent. It was observed that % removal of dye decreases with increase in the dye 

concentration. 
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Fig. 4 Effect of initial dye concentartion 

Effect of pH 

Fig. 5 shows the effect of pH on the percentage removal of dye from effluent. The effect of pH on the removal 

of of AB-25 present in textile effluent was investigated at different pH values 2.0 to 9.0 at 303K. The results 

show that percentage of dye removal increases with increase of pH. It was maximum at pH 5.0 and then 

decreases. 

 

 

Fig. 5 Effect of pH on percentage removal of AB-25 dye from effluent 

Conclusion 

Anionic dye Acid Blue-25 used in textile industry is extracted from aqueous solution by solvent extraction 

method using CTAB surfactant. Experimental results show that different parameters like dye concentration, 

surfactant concentration, pH, equilibration time etc. affect the removal of dye. Almost complete removal of dye 

is possible from effluent using solvent extraction method. Solvent used can also be recovered and reused. 

 

References: 

1. Sharma, K., Dalai, A. K. & Vyas, R. K. Removal of synthetic dyes from multicomponent industrial wastewaters. 

Rev. Chem. Eng.34, 107–134 (2017). 

2. Biswas, S., Mohapatra, S. S., Kumari, U., Charan, B. & Kanti, T. (2020). Journal of Environmental Chemical 

Engineering Batch and continuous closed circuit semi- fl uidized bed operation : Removal of MB dye using 

sugarcane bagasse biochar and alginate composite adsorbents. J. Environ. Chem. Eng.8, 103637  

http://www.jetir.org/


© 2019 JETIR June 2019, Volume 6, Issue 6                                                                                   www.jetir.org (ISSN-2349-5162) 

JETIR1908D49 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 1187 
 

3. Rajkumar, D. & Kim, J.G. (2006). “Oxidation of various reactive dyes with in situ electro-generated active chlorine for 

textile dyeing industry wastewater treatment,” Journal of Hazardous Materials, 136: 203-212. 

4. Lazaridis, N.K., Karapantsios, T.D. & Georgantas, D. (2003). “Kinetic analysis for the removal of a reactive dye from 

aqueous solution onto hydrotalcite by adsorption,” Water Research, 37:3023-3033. 

5. Pagga, U. M.; Taeger, K.(1994)  Development of a method for adsorption of dyestuffs on activated sludge. Water Resour. 

28, 1051-1057. 

6. Delee, W., O’Neill, C., Hawkes, F.R., Pinheiro, H.M. (1998) Anaerobic treatment of textile effluents: a review. J. Chem. 

Technol. Biotechnol, 73: 323-335. 

7. Sanghi,R., Bhattacharya,B.(2002) Review on decolourisation of aqueous dye solutions by low cost adsorbents. Colour 

technol 118: 256-269. 

8. Bansal, R.C. & Goyal, M.(2005) Activated carbon adsorption. Taylor and Francis Group, Boca Raton. 

9. Freeman, H.M.(1989) Standard handbook of Hazardous waste treatment and disposal, second ed. McGraw-Hill, New York. 

10. Aguilar, M. I., Saez, J., Lloens,M., Soler, A., Ortuno, J.F., Meseguer,V., Fuentes, A. (2005) Improvement of coagulation-

flocculation process using anionic polyacryl amide as coagulant aid. Chemosphere. 58: 47-56. 

11. Tang, H., (1990) Basic researches on inorganic polymer flocculant. Environ. Chem. 10: 1-12. 

12. Xu, Y., Lebrun, R.E., Gallo, P.J., Blond, P. (1999) Treatment of textile dye plant effluent by nanofiltration membrane. Sep. 

Purif. Technol. 34: 2501-2519. 

13. Muthukumar, M., Sargunamani, D., Senthilkumar, M., Selvakumai, N (2005). Studies on decoloration, toxicity and the 

possibility for recycling of acid dye effluents using ozone treatment. Dyes and Pigments, 64: 39-44.  

14. Churchley, J.H. (1994) Removal of dye waste colour from sewage effluent: the use of full scale ozone plant. Water Sci. 

Technol., 30: 275- 284. 

15. Laszlo, J. A., (1994) Removing acid dyes from textile wastewater using biomass for decolorization. Am. Dyest. Rep., 

83(8): 17- 21. 

16. Vandevivere,P.C., Bianchi, R., Verstraete, W. (1998) Treatment and reuse of wastewater from the textile wet processing 

industry: review of emerging technologies. J. Chem. Technol. Biotechnol, 72: 289-302. 

17. Bukman, L., Fernandes-Machado, N. R. C., Caetano, W., Tessaro, A. L. & Hioka, N. (2017) Treatment of 

wastewater contaminated with ionic dyes: Liquid-liquid extraction induced by reversed micelle followed by 

photodegradation. Sep. Purif. Technol.189: 162–169  

18. Saha, A. & Pandit, P. (2020) Removal of Acid Yellow 36 and Rhodamine B from single and binary systems by reverse 

micelles. Int. J. Chemtech Res. 13(4): 383-393. 

 

 

 

 

 

 

 

http://www.jetir.org/

