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ABSTRACT 

The textile industry was famous for discharging "waters of many colors." It contains toxic constitute which are 

obstruct the aerobic process. The aim of this paper was to removal of color, COD, BOD5, and observation of gas 

production. Which was present in textile wastewater due to the various dye constitutes are used in textile 

finishing mills. In this study anaerobic reactor took as a plastic 3L container for this treatment process. The 

textile wastewater was characterised as pH: 7, COD: 2200 mg/L, BOD5 : 900 mg/L , TDS: 800 mg/L , TSS: 620 

mg/L , color (on pt-co scale): 415.  By the anaerobic treatment it was observed that color removal efficiency was 

achieved on  35.83% ,  65.00  %,  78.00  %, COD was found to reduce ranging from 63.6 % to 81.8% , BOD 

was found to reduce ranging from 26.67 % to 76.6%  on 3,7,14 days respectively. In the process of anaerobic 

there was a reduction of pH from maximum 7.45 to 5.6 indicating various stages of anaerobic process like 

Hydrolysis, Acitogenesis, Acidogenesis and Methanogenesis. At maximum COD removal the gas generation at 

the end of 14th day was found to be 1.7L as measured by balloon. 
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1. Introduction 
 

Textile mills are major consumers of water consumption of finished product and consequently one of the largest groups of 

industries causing severe water pollution. Generated wastewaters comprise different effluents coming from different 

manufacturing unitary operations such as sizing, desizing, scouring, bleaching, dyeing, soaping and softening.[2] These complex 

operations, subjected to frequent changes as a result of shifting consumer‟s preference, are the cause of the variable volume  and 

the wide diversity of chemical products found in these wastewaters. Though their characteristics depend on the specific 

operations performed, they commonly present suspended solids, high temperature, unstable pH, high chemical oxygen demand 

(COD), biological oxygen demand (BOD) and high colorization. Color of textile effluents is caused by dyes employed in dyeing 

processes. Anaerobic biological treatment generally used biological matter to reduce the biodegradable matter and in the end 

process it will give a methane gas as well as carbon dioxide gas. The carbon dioxide gases are very useful in colourless dying of 

cloth. This method was first used in digestion of sludge but now a days it is also helpful in treatment of wastewater 4] The 

anaerobic treatment process is generally adopted in actual project to treat high concentration wastewater. Anaerobic bacteria are 

very sensitive to physical condition like temperature, pH, and other parameters. The initial parameter observed in textile 

wastewater was as pH: 7, COD: 2200 mg/L, BOD5 : 900 mg/L , TDS: 800 mg/L , TSS: 620 mg/L , color (on pt-co 

scale):415.The treatment was successfully applied in pharmacy or in dairy wastewater treatment.  
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2. Material and methods 
In this study The clarified set-up comprised of anaerobic reactor, made of a PVC material with a cylindrical 110 mm internal 

diameter; 1500 mm height. The reactors were encouraged from the influent tank through PVC tube by means of a gravitational 

flow. A PVC check valve of 10 mm size was altered at the bottom of the reactor to facilitate the sludge withdrawal. The gas was 

collected in plastic urinal non return valve bag having capacity of 3L. For the efficient mixing of wastewater one of the gear 

motor was also mounted on the top of reactor which is connected with the 12V DC connector, in the addition of this laboratory 

thermometer also mounted on top of the reator to know the inner temperature within the reactor. 

 

Fig 1: anaerobic reactor 

 

Sr.no. Physical parameter size 

1 Height 150mm 

2 Diameter 200mm 

3 Volume 1.88 m3 

4 Gas collection 

point 

0.5 cm 

5 Mixing rpm 12-15 RPM 

Table 1: physical dimension of anaerobic reactor 

 

Bacterial culture for anaerobic reaction grown by the combination of cow dung and textile waste water, bacterial culture was 

grown in plastic bottles which are enclosed with plastic bag on the top side. After the addition of cow dung and textile waste 

water in composition of 30% and 70% respectively it was further incubate at 37⁰c for 7 days. 

 

 

Fig 2: growth of anaerobic bacteria 
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In further process the bacteria was streak on petri dish which contain thioglycolate medium and as indicator methlyne blue was 

used which change the color blue to colorless in presence of anaerobic bacteria as shown in Fig 3. 

 

 

Fig 3: streaking of bacterial culture 

 

Then after we feed real textile wastewater at the rate of 0.2kg.COD/m3 with nutrients and initial substrate as glucose, the glass 

bit was also added to support the microbial growth. The anaerobic reactor was sealed with silicon foil to maintain the inner 

temperature and obstruct the sunlight. In further process the anaerobic reactor was placed in hot water bath or in incubator at 36⁰ 

- 37⁰c for providing physical condition which are suitable to anaerobic digestion. 

 

 

Fig 4: Hot water bath for anaerobic reactor 

3. Results and conclusion 
In this chapter, results and discussion on the experimental data obtained from anaerobic reactor based on batch mode 

of operation is presented. The performance of the reactor has been evaluated. The anaerobic reactor was continuously 

placed in hot water bath or in incubator at 36⁰ - 37⁰c upto 15 days. The result was carried out at 3, 7 and 14 days. At different 

oraganic loading rate applied to anaerobic reactor as follows: 

 

Table 3.1 Organic loadig rate 

Sr. 

no. 

day Organic 

loading 

rate 

unit 

1 1st day 0.2 Kg.COD/m3 

2 3rd day 0.32 Kg.COD/m3 

3 7th day 0.46 Kg.COD/m3 
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As per above different organic loading rate the result of reduction in COD was 1500 mg/L,800 mg/L,400 mg/L  at 3, 

7 and 14 days. 

 
 

The BOD removal during anaerobic digestion was 800 mg/L,660 mg/L,210 mg/L, at at 3, 7 and 14 days. 

 

 
 

 

The volume of generated gas was being measured by non-return valve urine bag. The generation of gas was 0.25 L, 

0.95 L, and 1.75 L at 3, 7 and 14 days respectively. 

 

 
By the anaerobic treatment it was observed that color removal efficiency was achieved on  35.83% ,  65.00  %,  78.00  %, 
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In anaerobic treatment the reduction of COD, BOD5, colour and production of gas rate v/s days had shown as below: 

 
 

4. CONLUSION 
Based on the observations and the results obtained from this study, the following points could be concluded: 

 The COD was found to reduce ranging from 63.6 % to 81.8% i.e. an average of 72.7 % reduction. 

 The BOD was found to reduce ranging from 26.67 % to 76.6% i.e. an average of 51 % reduction 

 The colour was found to reduce ranging from 64.57 % to 78.07% i.e. an average of 71.32 % reduction. 

 In the process of anaerobic there was a reduction of pH from maximum 7.45 to 5.6 indicating various stages of 

anaerobic process like Hydrolysis, Acitogenesis, Acidogenesis and Methanogenesis. 

 At maximum COD removal the gas generation at the end of 14th day was found to be 1.7L as measured by balloon. 

 

 

 

 

 

 

 

 

 

 

 

 

 

0

100

200

300

400

500

0 3 7 14

COLOR  v/s DAYS

color

0

500

1000

1500

2000

2500

0 3 7 14

COD,COLOR,BOD AND VOL. OF GAS 
V/S DAYS

Days

volume of
gas in ml

BOD

COD

http://www.jetir.org/


© 2019 JETIR April 2019, Volume 6, Issue 4                                                       www.jetir.org  (ISSN-2349-5162) 

JETIR1904O75 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 464 
 

5. REFERENCES 

 

Papers 

 A. Mahdavi Talarposhti, T. Donnelly And G. K. Anderson ‘Colour Removal From A Simulated Dye 

Wastewater Using A Two-phase Anaerobic Packed Bed Reactor’, Environmental Engineering, Newcastle, 

Vol. 35, No. 2, Pp. 425-432, 2001. 

 Alessandro Spagni, Stefania Casu, Selene Grilli ‘Decolourisation Of Textile Wastewater In A Submerged 

Anaerobic Membrane Bioreactor’ , Water Resource Management Laboratory, Italy, Vol. 117 (2012) 180–

185. 

 Ilgi Karapinar Kapdan, Meryem Tekol, Fusun Sengul ‘Decolorization Of Simulated Textile Wastewater In 

An Anaerobic/Aerobic Sequential Treatment System’ Department Of Environmental Engineering, Turkey, 

Vol. 38 (2003) 1031/1037. 

 K. Sarayu & S. Sandhya, ‘Current Technologies For Biological Treatment Of Textile Wastewater–a Review’ 

, Appl Biochem Biotechnol (2012) 167:645–661 <DOI 10.1007/S12010-012-9716-6> 

 C.I. Pearce, J.R. Lloyd, J.T. Guthrie, ‘The Removal Of Colour From Textile Wastewater Using Whole 

Bacterial Cells: A Review’, The Department Of Earth Sciences, UK, Vol. 58 (2003) 179–196. 

 Tjandra Setiadi, Yeni Andriani And Mela Erlania, ‘Textile Wastewater Treatment By A Combination Of 

Anaerobic And Aerobic Processes: From Laboratory To Industrial Scale’, Department Of Chemical 

Engineering,indonesia. 

 Sebnem Ozdemir, Kevser Cirik, Dilek Akman, Erkan Sahinkaya, Ozer Cinar, ‘Treatment Of Azo Dye-

containing Synthetic Textile Dye Effluent Using Sulfidogenic Anaerobic Baffled Reactor’, Istanbul 

Medeniyet University, Department Of Bioengineering, Goztepe, Istanbul, Turkey, Vol. 146 (2013) 135–143. 

 Dimitri Georgiou, ‘Cotton-textile Wastewater Management: Investigating Different Treatment Methods’, 

Article In Water Environment Research· January 2012 <Doi: 10.2175/106143011x13203357278381>. 

 Benoît Marrot, Nicolas Roche, ‘Wastewater Treatment And Reuse In Textile Industries, A Review’, January 

2002  

 Gobinath Ravindran, Sukkampatti Palanisamy Saravanan, ‘Treatment Of Textile Wastewater By Adsorption 

Process Combined With Anaerobic Digestion’, International Journal Of Applied Engineering Research, 

January 2015. 

 Soheil Farajzadehha, S.A.Mirbagheria, Soroush Farajzadehha, Jalal Shayegan, ‘Lab Scale Study Of HRT 

And OLR Optimization In UASB Reactor For Pretreating Fortified Wastewater In Various Operational 

Temperatures’, Civil Engineering Faculty, Iran, Vol. 1 ( 2012 ) 90 – 95 

 Irina-isabella Savin, Romen Butnaru, ‘Wastewater Characteristics In Textile Finishing Mills’, Faculty Of 

Textile – Leather Engineering And Industrial Management, Romania, November/December 2008, Vol.7, 

No.6, 859-864 

http://www.jetir.org/


© 2019 JETIR April 2019, Volume 6, Issue 4                                                       www.jetir.org  (ISSN-2349-5162) 

JETIR1904O75 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 465 
 

 Bibi saima zeb, qaisar mahmood and arshid pervez ‘characteristics and performance of anaerobic 

wastewater treatment (a review)’ department of environmental sciences, pakistan vol. 35, no.1, 2013 

 

 B. Mrowiec*, j. Suschka* ‘anaerobic wastewater treatment process’ university of bielsko-biala Poland 

 

Books 

[1] 1APHA, Water Environment, and APHA, ‘Standard Methods for the Examination of Water and Wastewater 

Part 1000 Standard Methods for the Examination of Water and Wastewater’, 1999 

[2] Shyue Koong Chang, and Paul M. Schonfeld, ‘Multiple Period Optimization of Bus Transit Systems’, 

Transportation Research Part B, 25 (1991), 453–78 <https://doi.org/10.1016/0191-2615(91)90038-K> 

[3] NPTEL IIT Kharagpur Web Courses 'Anaerobic Wastewater Treatment Processes' 

 

Thesis 

[1] E. U. Remigi and c. A. Buckley ‘co-digestion of high strength / toxic organic effluents 

 

[2] In anaerobic digesters at wastewater treatment works’ pollution research group, school of chemical 

engineering University of kwazulu-natal, durban, june 2006 

 

 

[3] Karthik Rajendran & Gopinath Balasubramanian ‘High rate biogas production from waste textiles’ 

University of Borås School of Engineering SE-501 90 BORÅS, 2011 

 

                                                           
 

http://www.jetir.org/

