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Abstract 

The Textile Industry has grown up to great heights due to the population 

growth and modernization in urban culture etc.. To produce 1 kg of textile we 

have spent around 200-500 Liters of water. This is one of the main reasons for 

water scarcity across the world. The water utilized for the production of the 

textiles are not even suitable for irrigation standards also. The main aim of this 

paper is to analyze the different characteristics of water by adding banana stem 

extract with the waste water collected from the textile industry in to the natural 

stream in and around the southern parts of Tamil Nadu. In the preliminary 

study Virudhunagar and Thoothukudi district have been selected and the waste 

water has been collected from the textile industries. The Possible 

methodologies to covert the wastes in to irrigation standards are described in 

this paper and the applications of banana stem extract has also been discussed 

Keywords: Natural Adsorbent, Banana Stem Extract, Low cost adsorbent  

 

INTRODUCTION 

The population of India is reached above 100 Cr. now a days. Food cloth and shelter 

are the basic needs for a human. So that the development of textile Industries. As per 

the statistics every district in India has minimum of 10 Textile industries 

(Approximately). The production of textile requires a lot of fresh water that has to be 

used for irrigation purposes. A small scale textile industry uses 250 litres of water to 

produce one kilogram of textile. The waste water coming from the industries are 

simply doesn’t have any characteristics that has to be used for the irrigation standards. 

The Waste water coming out from the industry has large amount of Total Suspended 

solids, Hardness and other chemical parameters. This leads to the water is unsuitable 

for even irrigation standards. The waste created due to the dye from the textile 

industry leads not only high in Biological Oxygen Demand but also high in chemical 
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oxygen demand. Due to the growth of textile industry, large amount of waste water 

contains the wastes coming from the dye industry creates different kinds of diseases 

to the Humans. This is the main reason to treat the waste water. However the 

treatment of waste water creates high cost due to the resource availability. This can be 

reduced by using natural adsorbents which are also known as low cost adsorbents. 

Adsorption was found to a best alternative method for treatment of waste water that 

has coming out from the dying Industry [1].  The adsorbents used from the wastes 

collected from the saw industry was found to be a better treatment method reported by 

Nitin[2].The usage of the natural coagulants that has collected from the plants give 

better results while treating the waste water using the plant extracts as adsorbent as 

reported by G. Vijayaraghavan[3]. 

The main objective of this paper is to remove the suspended solids, Hardness, 

turbidity and the colour from the waste water collected from textile Industries in 

virudhunagar and Tuticorin Disrtict by using banana stem extract. 

 

EXPERIMENTAL PROGRAM 

Different kinds of treatment methodologies are available among that the coagulation 

has been taken for the initial study. The study area selected has been given in Figure1. 

 

 

Figure 1: Virudhunagr District Map with sampling points 
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Figure 2. Tuticorin District Map with sampling points 

 

From figure 1 we came to know that there are 15 textile industries present in the study 

area and the waste waters are collected  from different positions in order to observe 

the initial characteristics of waster. There are three sampling points has been created 

the first sampling point has been selected at the very close the point of disposition of 

the textile industry. The second point has been chosen 4 km after the disposal of the 

waste water and third point has been chosen after 8 km from the disposal of waste 

water.  The banana stem and the banana stem extracts have been shown in Figure 3. 

 

    

Figure 3: Banana stem and banana stem Extract 
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Matured banana plants were collected. The thorns were removed and the pith of the 

stem was then separated from the foliage. 100 g of small pieces of the pith were 

mixed with 10mL of distilled water using a mixer. The mixed pith was then filtered 

and the juice was collected. The fresh juice of banana stem was stored in a refrigerator 

at 7ºC to ensure its freshness. To avoid any fermentation, the coagulation experiments 

using this banana stem juice as a natural coagulant were carried out on the same day. 

Coagulation Jar test has been carried out to find the optimal mix for a litre of waste 

water this has been carried out for the samples by adding 100 ml per litre to 150 ml 

per litre and the testing of the samples as shown in figure 4. 

 

 

Figure 4: Coagulation Jar Test 

 

After the results obtained from the Coagulation jar test the tests to find the solids has 

been carried out. The hardness tests also has been carried out. The testing of the 

samples is  shown in Figure 5. 

 

 

Figure 5: Hardness test setup 
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RESULTS AND DISCUSSION 

The waste water is collected at three sampling points for two industries in each 

district. The initial characteristics of waste water as shown in Table 1. 

 

Table 1 Initial characteristics of waste water 

Parameters 
Values 

I1 I2 I3 I4 

Suspended Solids 8700 mg/l 7900 mg/l 9850 mg/l 8436 mg/l 

Hardness 520 mg/l 640 mg/l 635 mg/l 540 mg/l 

Turbidity 1182 NTU 1453 NTU 1536 NTU 1658 NTU 

 

The table 1 shows the different characteristics of wastes that has been analyzed in 

sampling point 1. The I1 I2 are the two industries identified in Thoothukudi District 

and I3 and I4 are the two Industries identified in Virudhunagar District. The 

suspended solids value is very high from the test results. The comparison with the 

Indian standards are given in Figure 6. 

 

 

Figure 6: Comparison with Indian standards 

 

From the figure 6 it is revealed that the suspended solids, Hardness and turbidity 

values are very high in the stream that has been located very near to the industries. 

The variation on the test samples without adding any adsorbent along the distance of 4 
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km ,8 km are shown in the Figure 7.  

 

Figure 7: Variation of parameters under Different Samples 

 

From the figure 7 it is revealed that the reduction in the values of suspended solids are 

very low along the length direction of the stream. This happens not only for 

suspended solids but also for hardness and turbidity also. The variation across the 

length indicates once the waste water has very high amount of suspended solids, 

Hardness and Turbidity the values are remains almost equal for all the Industries. This 

is one of the main reasons for removing the wastes from the waste water. The causes 

of this are mainly due to the usage of dyes present in the textile industries which is the 

main reason for all the parameters that has been given in figure 7. Not only the 

following parameters if the industrial waste water collected directly from the textile 

industry the colour of the sample also changed to the colour of the dye that has been 

used by the industry.  Figure 8 shows the initial colour that has collected directly from 

the textile industry as shown. 

 

Figure 8: Intensity of dye colour in waste water sample 



Waste Water Treatment Using Banana Stem Extract From Textile Industries 111 

From the figure 8 it is clearly indicates the colour intensity of the dyes that has been 

present in the waste water coming out from the industry.  

From the Coagulation jar test results as shown in figure 9. From the results it is noted 

that 140 ml of prepared banana stem extract is most suitable for the formation of 

flocs. It is clearly observed from the figure9. 

 

 

Figure 9: Jar Test Results 

 

The removal of suspended solids also high when 140 ml of ban stem extract is added 

to the 500 ml of waste water. The removal of suspended solids is shown from Figure 

10. 

 

Figure 10: Removal of SS from Industry 1 
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Figure 11: Removal of SS from Industry 2 

 

 

Figure 12: Removal of SS from Industry 3 

 

 

Figure 13: Removal of SS from Industry 4 
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From the figures as listed figure 10 to figure13 it is noted that there is very steep 

decrease when the dosage of the banana stem is added more that ¼ of its volume. This 

is mainly due to the banana stem adsorbs the smaller particles on the surface of the 

banana stems particles and allows to settle down very quickly the particle size of the 

SS are found to be very low after the addition of the banana stem extract. The filter 

paper also removes the bigger particles so that the considerable amount of decrease in 

the suspended solids. However the banana stem extract removes the suspended solids 

the suspended solids value lies above 300 mg/l in the waste water collected in sample 

point 1 it is comparatively higher compared with the irrigation standard purposes. It 

fails to remove the suspended solids well below the waste water used for the irrigation 

purposes. The waste water collected very far away that is sample point two and three 

are lies below the Suspended solids value indicated by the Irrigation standards that 

can be used for irrigation purposes. The waste water present very near to the point of 

disposal of The wastes from the industry requires more level of  treatment for the 

removal of suspended solids. The average percentage of removal from the four 

industries are shown in Figure 14. 

 

 

Figure 14: Removal Percentage of SS for different dosage 

 

From Figure 14 it is noted that adding 150 ml of banana stem extract to the waste 

water of 500 ml removes 95% of suspended solids due to the adsorption capacity of 

the banana stem extract.  

 

The same way the hardness value also decreases while adding banana stem extracts to 

the same amount of waste water. The removal of hardness value as shown  

in Figure 15. 
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Figure 15: Removal of Hardness from Industry 1 

 

 

Figure 16: Removal of Hardness from Industry 2 

 

Figure 17: Removal of Hardness from Industry 3 
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Figure 18: Removal of Hardness from Industry 4 

 

From the Figures 15 to Figure 18 it is revealed that there are subsequent amount of 

decrease in hardness value due to the increase in dosage of the banana stem extract. 

The banana stem extract forms the different kind of chemical compound which is not 

a major participant for presence of hardness. The carbonate and bicarbonates are 

converted in to some other forms of the chemical compounds. The tests are conducted 

only on the same day. Within 24 hours, there is a huge amount of reduction in the 

hardness value. However the hardness value doesn’t fall under the range that has been 

used for the purpose of irrigation purposes. So that further treatment is necessary for 

the samples collected at sample collection point 1. (very close to the stream located 

near the industry). The values of hardness taken after a dosage of 100ml will results in 

huge amount of reduction in hardness value which lies under the limits that has been 

used for irrigation purposes. The percentage of reduction in hardness values that are 

described in Figure 19. 

 

 

Figure 19: Percentage removal of Hardness 
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From the Figure 19 it is revealed that the hardness value decreases when 1/4th amount 

of banana stem extract is added to the waste water. This is mainly due to the 

conversion of the chemical compounds that are the main cause to create hardness in 

waste water in to some other forms of simple chemical compounds which are not even 

detectable with the help of titration methods. The increase in dosage amount also 

decrease the turbidity values. The decrease in percentage of the turbidity as described 

in figure 20. 

 

Figure 20: Removal of turbidity values 

 

Figure 20 shows the average removal of turbidity values from the four industries. The 

main reason for decrease in turbidity is the banana stem extracts adsorb the smaller 

particles in the waste water is the major cause for the turbidity and allows the particle 

to settle down. and the turbidity value decreases. In irrigation standards the turbidity 

is not a dominant factor so that not more emphasis has been given for turbidity. The 

turbidity is mainly due to the settling of the particles which may result in the colour 

change. The colour change for the waste water effluents are as shown in figure 20.  

 

 

Figure 20: Colour Change in Industrial Waste water 1 
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Figure 21: Change in Colour in Industrial waste water 2 

 

From the corresponding Figures 20 and 21 it is revealed that the addition of the 

banana stem extract results in the formation of settling particles so that the colour 

change has been happened. 

 

CONCLUSION  

1. From the experimental results it is concluded that the industrial waste water 

discharged from the textile industry has very high amount of Suspended solids, 

hardness and turbidity values. 

2. The characteristics of waste water are almost similar in a particular stream when 

textile industrial wastes are discharged into a same stream. 

3. When banana stem extract is added to  1/4th of the volume of the waste water the 

amount of suspended solids decreased at a percentage of 96% due to the 

adsorption capacity of the banana stem extracts. 

4. The hardness value of waste water is decreased at a percentage of 66% when 

banana stem extract is added at a percentage of 1/4th of the volume of the waste 

water 

5. The turbidity of the samples also decreased due to the addition of banana stem 

extract by a percentage of 78% when 1/4th volume of banana stem extract that 

has been added to the waste water. 

 

RECOMMENDATIONS FOR FUTURE WORK 

 The banana stem extract removes the suspended solids to a particular amount that 

has been collected from stream which is located very near to the point of 

discharge. So that it is recommended that the further treatment process can be 

used using different Natural adsorbent. 

 



118 Anupriya J, Naufal Rizwan P S, Jansi Sheela S, Muthu Prema K & Chella Gifta C 

ACKNOWLEDGMENT 

 The correspondence author (Anupriya Jeyaseelan) is thankful to the head of the 

department Dr.C.Puthiya Sekar who encouraged me to be approaching on 

making this literature on textile dyes removal through industrial wastewater 

treatment. 

 The correspondence author (Anupriya Jeyaseelan)  is thankful to all those 

people who encouraged me to be approaching on making this literature on 

textile dyes removal through industrial wastewater treatment. 

 

REFERENCES 

[1] V. Karthik, K. Saravanan, P.Bharathi, V.Dharanya, C.Meiaraj, [2014]“ An 

overview of treatments for the removal of textile dyes”,  Journal of 

Chemical and Pharmaceutical Sciences, Vol 7 Issue 4. 

[2] Nitin P. Khatmode , Dr. Sunil B. Thakare “  Removal of pH, TDS, TSS & 

Color from Textile Effluent by Using Sawdust as Adsorbent”  International 

Journal of Sciences: Basic and Applied Research (IJSBAR) vol 24, Issue 2 

[3] G. Vijayaraghavan, T. Sivakumar, A. Vimal Kumar [2011] “Application of 

plant based coagulants for waste water treatment”, International Journal of 

Advanced Engineering Research and Studies, Vol 1  

[4] Mishra AK, Arockiadoss T, Ramaprabhu S (2010) “Study of removal of 

azo dye by functionalized multi walled carbon nanotubes:. Chemical 

Engineering Journal 162: 1026-1034. 

[5] Joshi M, Bansal R, Purwar R (2003) “Colour removal from textile 

effluents.” Indian Journal of Fibre & Textile Research 29: 239-259. 

[6] Karthik V, Saravanan K, Bharathi P, Dharanya V, Meiaraj C (2014) “ An 

overview of treatments for the removal of textile dyes.” Journal of 

Chemical and Pharmaceutical Sciences 7: 301-307. 

[7] Damar Y (2012) “Treatment of Textile Industry Wastewater by Sequencing 

Batch Reactor (SBR), Modelling and Simulation of Bio kinetic 

Parameters.” International Journal of Applied Science & Technology 2: 

302-318. 

[8] Elsagha A, Moradib O, Fakhrib A, Najafic F, Alizadehd R, et al. (2013) 

“Evaluation of the potential cationic dye removal using adsorption by 

grapheme and carbon nanotubes as adsorbents surfaces”. Arabian Journal of 

Chemistry pp: 1-8. 

[9] Kamil AM, Abdalrazak FH, Halbus AF, Hussein FH (2014) “Adsorption of 

Bismarck Brown R Dye onto Multiwall Carbon Nanotubes”. Environmental 

Analytical Chemistry 1: 1-6. 

[10] Goosen MFA, Shayya WH (2000) “Water Management, Purificaton, and 

Conservation in Arid Climates.” CRC Press 2: 1-352. 



Waste Water Treatment Using Banana Stem Extract From Textile Industries 119 

[11] Kyzas GZ, Fu J, Matis KA (2013) “The Change from Past to Future for 

Adsorbent Materials in Treatment of Dyeing Wastewaters”, Materials 6: 

5131-5158. 

[12] Immich APS, De Souza AAU, De Souza SMAGU (2009) “Removal of 

Remazol Blue RR dye from aqueous solutions with Neem leaves and 

evaluation of their acute toxicity with Daphnia magna.” Journal of 

Hazardous Materials 164: 1580-1585. 

[13] Spraghe JB (1973) “The ABC’s of pollutant bioassay using fish. In: 

Biological Methods for the Assessment of Water Quality” American 

society for Testing and Materials. Philadelphia pp: 6-30. 

[14] Rand GM (1980) “Introduction to Environmental Toxicology”. Elsevier. 

[15] Batool S, Akib S, Ahmad M, Balkhair KS, Ashraf MA (2014) “Study of 

Modern Nano Enhanced Techniques for Removal of Dyes and Metals” 

Journal of Nanomaterials pp: 20. 

[16] Kumar A, Chaudhary P, Verma P (2011) “A comparative study on the 

treatment methods of textile dye effluents.” Global journal of 

environmental research 5:46-52. 

[17] 1Tsaia WT, Chang CY, Lina MC, Chiena SF,Suna HF, et al. (2001) 

“Adsorption of acid dyeon to activated carbon prepared from agricultural 

waste bagasse by ZnCl2 activation”. chemisphere 45: 51-58. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



120 Anupriya J, Naufal Rizwan P S, Jansi Sheela S, Muthu Prema K & Chella Gifta C 

 

 

 

 

 

 


