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ABSTRACT 

 

 

 

 

Over the past decades, effluent discharge from textile industries to 

neighbouring water bodies can cause severe water pollution if discharged untreated.  

There are quite a number of treatment systems have been invented to treat textile 

wastewater, but each treatment system had its own limitations.  The most common 

limitations are low efficiency, inapplicability to treat a wide variety of dyes, production 

of secondary waste and high cost.  Currently, biological treatment using biogranules 

had showed promising results in treating textile wastewater.  However, most studies 

are being done using synthetic wastewater at lab scale reactor.  This study looks at the 

development and application of biogranules in treating the actual textile wastewater 

using pilot-scale reactor.  A pilot-scale Sequential Batch Reactor (SBR) biogranular 

system with working volume of 70 L was developed and operated according to SBR’s 

sequence for 24-hr cycle, which includes sequential anaerobic and aerobic reaction 

phases.  Wastewater from two textile mills were used as feed, while sewage and 

pineapple wastewater were used as co-substrate.  After operating the system for 60 

days, 30% of the sludge transformed into biogranules and increased to 67% at the end 

of the study.  The biogranules developed in the reactor have sizes ranging from 0.2 

mm to 9.5 mm with a mean settling velocity of 28 ± 7 m/hr and Sludge Volume Index 

(SVI) of 73.9 mL/g.  At the end of the development period, the system yields 92% 

removal of Chemical Oxygen Demand (COD), however color removal fluctuated 

throughout the development period in the range of 50 to 70%.  The efficiency of 

biogranules in treating textile wastewater was evaluated using lab scale bioreactor with 

total working volume of 3L.  The system was able to achieve 55% of average color 

removal and 88% of average COD removal at 7%v/v pineapple wastewater 

concentration during the treatment period.  The experiment on treatment of raw textile 

wastewater without any added nutrient proved the importance of co-substrate in dye 

degradation.  Conversely, the addition of external dye degrader microbes in the reactor 

had slightly improved color removal.  The system obtained 59% of mean color removal 

and 81% of mean COD removal at 5%v/v pineapple wastewater concentration upon 

addition of dye degrader microbes into the bioreactor.  Microorganisms under genus 

Pseudomonas, Klebsiella and Enterococcus were identified within the mature 

biogranules which are considered in the literature as dye degrader microbes.  Although 

the biogranules development is much faster in lab-scale reactor under controlled 

environment, the findings indicate the feasibility of developing biogranules in a bigger 

scale reactor using actual textile wastewater and other high-strength biodegradable 

wastewater as co-substrate. 
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ABSTRAK 

 

 

 

 

Sejak beberapa dekad yang lalu, pelepasan air sisa daripada industri tekstil ke 

badan air berdekatan sungai telah menyumbang kepada pencemaran air yang kritikal 

jika dilepaskan tanpa dirawat.  Terdapat beberapa sistem rawatan yang telah dicipta 

untuk merawat air sisa tekstil, tetapi setiap sistem rawatan mempunyai had tersendiri.  

Had yang biasa adalah kecekapan rendah, ketidakupayaan untuk merawat pelbagai 

jenis pewarna, penghasilan sisa sekunder dan kos yang tinggi.  Rawatan menggunakan 

biogranul telah menunjukkan keputusan yang memuaskan dalam merawat air sisa 

tekstil. Walau bagaimanapun, kebanyakan kajian telah dilakukan dengan 

menggunakan air sisa sintetik dalam reaktor berskala kecil.  Dalam kajian ini, 

keupayaan menghasil dan menggunakan enapcemar granul bagi mengolah airsisa 

tekstil dalam satu reaktor berskala loji-pandu dikaji.  Satu sistem reaktor berkelompok 

berjujukan (SBR) biogranular berskala loji-pandu berisipadu 70 L telah dikendalikan 

mengikut urutan SBR untuk kitaran 24 jam, dengan fasa anaerobik dan aerobik 

beroperasi secara berselang-seli.  Air sisa daripada dua kilang tekstil telah digunakan, 

manakala kumbahan dan air sisa nenas digunakan sebagai ko-substrat.  Setelah 

beroperasi selama 60 hari, 30% daripada enapcemar telah berubah menjadi biogranul 

dan telah meningkat kepada 67% di akhir kajian.  Biogranul yang terbentuk di dalam 

reaktor mempunyai saiz diantara 0.2 mm hingga 9.5 mm dengan halaju enapan purata 

28 ± 7 m/hr dan mempunyai index isipadu enapcemar (SVI) serendah 73.9 mL/g.  Pada 

akhir kajian ini, 92% penyingkiran COD telah dicapai oleh sistem, tetapi penyingkiran 

warna berubah-ubah di sepanjang tempoh pembentukan granul dalam lingkungan 50 

hingga 70%.  Kecekapan biogranul dalam merawat air sisa tekstil dinilai menggunakan 

reaktor berskala kecil berisipadu 3L.  Sistem ini telah berjaya untuk mencapai 55% 

penyingkiran warna dan 88% penyingkiran COD pada kepekatan 7%v/v airsisa nenas 

sepanjang tempoh rawatan.  Eksperimen menggunakan rawatan airsisa tekstil mentah 

tanpa sebarang penambahan nutrien membuktikan kepentingan ko-substrat dalam 

degradasi pewarna.  Sebaliknya, penambahan mikrob penyahwarna dalam reaktor 

telah mempertingkatkan penyingkiran warna dalam kadar yang rendah.  Sistem ini 

telah berjaya mencapai 59% penyingkiran warna dan 81% penyingkiran COD pada 

kepekatan 5%v/v airsisa nenas dengan penambahan mikrob penyahwarna.  

Mikroorganisma daripada genus Pseudomonas, Klebsiella dan Enterococcus telah 

dikenalpasti dalam biogranul matang dan mengikut rujukan merupakan mikrob 

penyahwarna.  Walaupun pembentukan biogranul adalah lebih cepat dalam reaktor 

berskala kecil dan dalam persekitaran terkawal, hasil kajian menunjukkan keupayaan 

pembentukan biogranul dalam reaktor skala yang lebih besar menggunakan airsisa 

tekstil sebenar dan air sisa mudah biorosot kekuatan tinggi lain sebagai ko-substrat. 
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CHAPTER 1 

 

 

 

 

INTRODUCTION 

 

 

 

 

1.1 Preamble 

 

 

Textile industry is a rapid growing industry and an important contributor to the 

economic growth of numerous Asian countries namely Bangladesh, Cambodia, India, 

China and Malaysia.  Because of the cheap market price, Asian countries are ahead in 

textile industry as compared to African, European and South American countries 

(Tang, 2014).  Textile industry in Malaysia begun to emerge in the early 1970s as 

export oriented industrialisation initiative.  Over the years, growth of the textiles 

market has eventually contributed towards the economy of the country.  Presently, 

there are more than 6800 workers working in this field and the industry yields 

RM13.2billion, placing it as the ten largest export earner in year 2015 (MIDA, 2017).  

 

 

Nevertheless, the rapid growth of the industry in Malaysia has caused serious 

environmental problems.  The textile industry uses large amount of water in the 

production and releases wastewater with high load of pollutants.  There is a large 

number of published reports (McMullan et al., 2001; Pearce et al., 2003; Hai et al., 

2007; Lotito et al., 2011; Pang and Abdullah, 2013; Chung, 2016) that describe the 

environmental impact of textile wastewater.  Generally, untreated textile wastewater 

is highly coloured, contains high suspended solid and non-biodegradable organics and 

released at elevated temperature with variable pH ranging from 5 to 10 (Pushkar and 

Mungray, 2016).  Moreover, poor fixation of dyes on textile fibers results in direct 

discharge of concentrated dyes into wastewater (Carmen and Daniela, 2012).  These 

highly coloured and non-biodegradable nature of the effluents pose potential threat to 

human health and environment.   
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In Malaysia, the discharge of the industrial effluents is regulated through 

Environmental Quality (Industrial Effluents) Regulations 2009 (Department of 

Environment of Malaysia, 2015) and the factory management is responsible in 

ensuring the quality of treated wastewater comply with the legislative requirement.  

There have been a number of methods used in treating textile industrial effluent. 

Presently, the main methods in textile wastewater treatment involve physical and 

chemical processes. However, physico-chemical treatment systems are not favoured 

for treating textile effluent because of high selectivity towards certain dyes, 

considerable high capital and operational costs and generation of sludge (Neoh et al., 

2016; Holkar et al., 2016).  Conversely, most of the dyes could not be treated by 

conventional biological wastewater treatment processes and will remain in the 

environment because of their high stability to light, temperature, water, detergents, 

chemicals, soap and other parameters such as bleach and perspiration (Rajaguru et al., 

2000; Ali, 2010). 

 

 

In the past decades, studies have shown that textile wastewater can be treated 

by the sequential combination of anaerobic and aerobic processes (Farabegoli et al., 

2010; Khouni et al., 2012; Franca et al., 2015; Mata et al., 2015). The anaerobic 

process is able to decolorize the wastewater, while the following aerobic process 

further degrades the organics and also removes the amines that are produced during 

the anaerobic process (Haroun and Idris, 2009).  These processes have been carried 

out using either separate anaerobic and aerobic tanks or in a single sequential batch 

reactor (SBR) with biomass either in the form of suspended flocs, biofilms or 

biogranules.   

 

 

Biogranules has a compact structure formed by agglomeration of 

microorganisms known as granulation under specific environmental pressures.  

Biogranules have emerged as powerful medium in treating wide range of organic 

compound due to the co-existence of comprehensive microorganisms with diverse 

characteristics.  Apart from this, excellent settling ability along with higher biomass 

retained in the reactor leads to competency of granulation technology.   
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A great deal of previous research into granulation has focused on the factors 

involved in granulation mechanism such as organic loading rate, substrate 

composition, seed sludge, settling time and hydrodynamic shear force (Tay et al., 

2005b; Chen et al., 2007; Adav et al., 2008b; Gao et al., 2011; Bindhu and Madhu, 

2013; Dahalan et al., 2015).  These theories of granulation mechanism provide a useful 

account of how to further improve the efficiency of biogranular treatment system in 

treating complex wastewater.   

 

 

 

 

1.2 Problem statement 

 

 

Remarkably, most studies in granules have only been carried out in a lab scale 

reactor using synthetic wastewater.  It is only in recent years, there has been an 

increasing interest in developing biogranules at pilot scale SBR reactor (Liu et al., 

2011; Verawaty et al., 2012; Morales et al., 2013; Pronk et al., 2015; Santana et al., 

2016).  However, far too little attention has been paid in cultivating biogranules with 

real industrial wastewater in pilot scale reactor.  Much of the research up to now has 

been focus on domestic wastewater and synthetic wastewater observing significant 

differences between pilot- and lab-scale results (Pronk et al., 2015; Gouveia et al., 

2015; Santana et al., 2016).  Environmental factors such as wastewater characteristics, 

influent substrate concentration and temperature could be precisely controlled at lab-

scale as compared to pilot-scale.  The main challenge faced by many experiments is 

the long start-up period in pilot scale reactor (Pronk et al., 2015; Santana et al., 2016).  

This indicates a need to understand the granulation process in pilot scale reactor using 

real wastewater in relation to the operating conditions, substrate composition and 

evolution of the microbial community.  

 

 

Moreover, the development and characteristic of granules are known to be 

affected by substrate present in reactor.  Various co-substrates contribute to diverse 

microbial community in granules which eventually influence the performance of 

granules (Feng et al., 2012; Sirianuntapiboon and Chairattanawan, 2012).  Most 

researchers investigating co-substrate have utilised pure substances such as glucose, 

ethanol and acetate but only a couple of researchers had introduced biodegradable 
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industry waste as co-substrate in treating textile wastewater namely sago wastewater, 

starch wastewater and noodle industry wastewater (Gnanapragasam et al., 2011; 

Senthilkumar et al., 2011; Sirianuntapiboon and Chairattanawan, 2012).  Hence, it is 

needed to evaluate the feasibility of other readily degradable wastewater as co-

substrate in the treatment of real textile wastewater.   

 

 

Extensive research has been carried out regarding dye degradation by bacteria, 

yeast and fungi to develop a practical biologic method for dye waste (Kurade et al., 

2015; Adnan et al., 2016; Neifar et al., 2016; Sayahi et al., 2016; Younes et al., 2016).   

There are few studies that inoculate sludge together with consortium of dye degrader 

microbes during start-up period to enhance the granular system (Muda et al., 2010; 

Ibrahim et al., 2010; Kee et al., 2015; Franciscon et al., 2015).  However, there have 

been no controlled studies which compare differences in treatment efficiency with and 

without external dye degrader in treating actual textile wastewater using biogranules.  

 

 

The present study is regarded as the first study dedicated to the development 

of biogranules using actual textile wastewater in pilot scale reactor.  The system 

utilizes the concept of sequential anaerobic and aerobic biological reactions for 

complete degradation of the wastewater.  The factors influencing the competency of 

granular system in treating raw textile wastewater are addressed in this study.  

Additionally, sewage and pineapple wastewater were tested as potential co-substrate 

in development of granular system for textile wastewater and the influence of external 

dye degrader on treatment efficiency were explored. 

 

 

 

 

1.3 Objectives of the study 

 

 

This study aimed to ascertain how the complex characteristic of textile 

wastewater affect the granulation process and removal efficiency of organic matter. 

 

 

The specific objectives of the experimental study are as follows: 
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i. To develop biogranules in treating actual textile wastewater in a pilot scale 

bioreactor with the use of sewage and pineapple wastewater as co-substrate.  

 

 

ii. To assess the effect of pineapple wastewater (co-substrate) concentration 

(%v/v) on the performance of the biogranules.   

 

 

iii. To evaluate the effect of dye degrader microbes on the performance of system 

in terms of color removal and COD removal.  

 

 

iv. To characterize and compare the biogranules developed in the pilot-scale 

against those developed in lab scale reactor in terms of physical, chemical and 

biological characteristics. 

 

 

 

 

1.4  Scope of study 

 

 

This study explores the development of biogranules in pilot scale bioreactor to 

treat real textile wastewater.  The design and operation of the pilot scale bioreactor are 

based on Muda (2010).  The reactor had a working volume of 70 L and was operated 

according to SBR’s sequence for 24-hr cycle, which includes sequential anaerobic and 

aerobic reaction phases.  Wastewater from two textile mills were used as feed, while 

sewage and pineapple wastewater were used as co-substrate.  Along the granulation 

process, samples of granules were collected and examined in terms of the morphology 

and physical characteristics namely settling velocity, sludge volume index (SVI), 

mixed liquor suspended solids (MLSS), mixed liquor volatile suspended solids 

(MLVSS) and integrity coefficient.  Reactor performances were determined based on 

the COD, color, total nitrogen and total phosphorus removal efficiencies during 

granulation and maturation phases of the granules.  The investigation involved the 

effect of pineapple wastewater concentration (%v/v) on the organic and nutrient 

removal in raw textile wastewater by biogranules were performed using lab scale 

bioreactor as the pilot scale bioreactor was shutdown due to a technical problem.  The 

lab scale bioreactor with 3L working volume were operated in similar operation 
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parameters to pilot scale bioreactor such as reaction time (anaerobic and aerobic time), 

volumetric exchange ratio (VER) and hydraulic retention time (HRT).   

 

 

External dye degrader obtained from Microclear Sdn Bhd was employed for 

the experiment to assess the influence of dye degrader microbes on the color and COD 

removal.  The degradation of dye was justified by characterizing the untreated and 

treated wastewater using ultraviolet visible spectroscopy (UV-Vis) together with 

fourier transformed infrared spectroscopy (FT-IR).  Furthermore, field-emission 

scanning electron microscope coupled with energy dispersive X-ray analysis (FESEM-

EDX) was used to inspect the microstructure and elemental composition of biogranule.  

The study also included analysis of bacterial population within biogranule via next 

generation sequencing (NGS) analysis.  There was no addition of any chemical to 

control the pH as well as no nutrients were supplied for the growth of microbes 

throughout the study.  In this study, the reactors were operated without controlling the 

parameters such as pH, temperature, DO, MLSS and MLVSS  

 

 

 

 

1.5 Significance of study 

 

 

Extensive research has shown that biological treatment has a good prospect in 

treating textile wastewater attributed to its economical and green technology (Sudha 

et al., 2014; Parmar and Shukla, 2015; Mahmoud et al., 2017).  There is a growing 

body of literature that recognises the application of biogranular system in treating 

textile wastewater (Gnanapragasam et al., 2010; Senthilkumar et al., 2011; Baeta et 

al., 2012; Talouizte et al., 2013; Franca et al., 2015; Mata et al., 2015).  However, 

majority of studies were conducted using synthetic wastewater, mixture of certain dye 

wastewater and raw textile wastewater at lab scale.  Notably, biogranulation study 

treating actual textile wastewater in an SBR system at a bigger scale is apparently 

missing.  The significance of this study is therefore listed as follows; 

 

 

i. As the characteristics of the textile effluent is well known for its low 

biodegradability and high variation, many practical aspects of the treatment in 
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developing biogranules need to be explored.  Hence, the present research 

explores, the development of biogranules in the pilot scale reactor using actual 

textile wastewater as prime substrate. 

 

 

ii. This study provides new insights into usage of pineapple wastewater as co-

substrate for granulation.  Although co-substrates such as glucose and acetate 

are commonly used in lab-scale study to aid the biogranules development and 

treatment process, their applications in actual plant is costly unattractive.  

Therefore, it is required to consider the potentials of a readily degradable 

wastewater as a co-substrate in the treatment of real textile wastewater. 

 

 

iii. The study also provides the effect of using different concentrations of 

pineapple wastewater in relation to dye degradation by the biogranules.  The 

addition of pineapple wastewater excludes the addition of external nutrients 

and improve the degradation of textile wastewater which is recalcitrant in 

nature.  

 

 

iv. The findings on bacterial population within biogranule presents basic 

understanding in the microbial evolution of the biogranules developed using 

textile wastewater to further enhance the treatment process. 

 

 

 

 

1.6 Organization of thesis 

 

 

The thesis is composed of five chapters.  The first chapter deals with problems 

generated from the textile industry and the importance of developing biogranules using 

pilot-scale reactor using actual wastewater.  The second chapter focuses on the 

literature review, mainly discusses on the textile waste, azo dye characteristics, dye 

degradation mechanisms, granulation process and pilot scale application.  Then, the 

third chapter explains the methodology used for this study and provides the 

experimental work involved throughout the research.  Chapter Four discusses the 
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findings of the research focusing on each objective.  Finally, Chapter Five lays out the 

conclusions and proposes the recommendation for future research exploration. 



 

 

 

 

REFERENCES 

 

 

 

 

Ab Halim, M. H., Anuar, A. N., Azmi, S. I., Jamal, N. S. A., Wahab, N. A., Ujang, Z., 

. . . Bob, M. M. (2015). Aerobic Sludge Granulation at High Temperatures for 

Domestic Wastewater Treatment. Bioresour Technol. 185, 445-449. 

Abbasi, T., and Abbasi, S. A. (2012). Formation and Impact of Granules in Fostering 

Clean Energy Production and Wastewater Treatment in Upflow Anaerobic 

Sludge Blanket (UASB) Reactors. Renewable and Sustainable Energy 

Reviews. 16(3), 1696-1708.  

Abdullah, N., Yuzir, A., Curtis, T. P., Yahya, A., and Ujang, Z. (2013). 

Characterization of Aerobic Granular Sludge Treating High Strength Agro-

Based Wastewater at Different Volumetric Loadings. Bioresour Technol. 127, 

181-187.  

Abidi, N., Errais, E., Duplay, J., Berez, A., Jrad, A., Schäfer, G. and Trabelsi-Ayadi, 

M. (2015). Treatment of Dye-Containing Effluent by Natural Clay. Journal of 

Cleaner Production. 86, 432-440.  

Abrahart, E.N. (1977). Dyes and Their Intermediates. (2nd ed.) London.  Edward 

Arnold Ltd. 

Abu-Ghunmi, L. N., and Jamrah, A. I. (2006). Biological Treatment of Textile 

Wastewater Using Sequencing Batch Reactor Technology. Environmental 

Modeling and Assessment. 11(4): 333-343. 

Achour, S., Khelifi, E., Ayed, L., Helal, A. N., and Bakhrouf, A. (2014). Response 

Surface Methodology for Textile Wastewater Decolourization and 

Biodegradation by A Novel Mixed Bacterial Consortium Developed via 

Mixture Design. Desalination and Water Treatment. 52(7-9), 1539-1549. 

Adav, S. S., and Lee, D.-J. (2011). Characterization of Extracellular Polymeric 

Substances (EPS) from Phenol Degrading Aerobic Granules. Journal of the 

Taiwan Institute of Chemical Engineers. 42(4), 645-651.  



156 
 

Adav, S. S., Lee, D. J., and Lai, J. Y. (2009a). Functional Consortium from Aerobic 

Granules Under High Organic Loading Rates. Bioresour Technol. 100(14), 

3465-3470.  

Adav, S. S., Lee, D. J., and Lai, J. Y. (2009b). Biological Nitrification-Denitrification 

with Alternating Oxic and Anoxic Operations Using Aerobic Granules. Appl 

Microbiol Biotechnol. 84(6), 1181-1189.  

Adav, S. S., Lee, D. J., and Lai, J. Y. (2010). Potential Cause of Aerobic Granular 

Sludge Breakdown at High Organic Loading Rates. Appl Microbiol 

Biotechnol. 85(5), 1601-1610.  

Adav, S. S., Lee, D. J., and Tay, J. H. (2008b). Extracellular Polymeric Substances and 

Structural Stability of Aerobic Granule. Water Res. 42(6-7), 1644-1650.  

Adav, S. S., Lee, D. J., Show, K. Y., and Tay, J. H. (2008a). Aerobic Granular Sludge: 

Recent Advances. Biotechnol Adv. 26(5), 411-423.  

Adinew, B. (2012). Textile Effluent Treatment and Decolorization Techniques–A 

Review. Bulgarian journal of science education. 21(3), 434-456. 

Adnan, L. A., Hadibarata, T., Sathishkumar, P. and Mohd Yusoff, A. R. (2016), 

Biodegradation Pathway of Acid Red 27 by White-Rot Fungus Armillaria sp. 

F022 and Phytotoxicity Evaluation. Clean Soil Air Water. 44, 239–246. 

Agrawal, S., Tipre, D., Patel, B., and Dave, S. (2014). Optimization of Triazo Acid 

Black 210 Dye Degradation by Providencia Sp. SRS82 and Elucidation of 

Degradation Pathway. Process Biochemistry. 49(1), 110-119.  

Ahmad, A., Ghufran, R., and Abd Wahid, Z. (2011). Role of Calcium Oxide in Sludge 

Granulation and Methanogenesis for the Treatment of Palm Oil Mill Effluent 

Using UASB Reactor. J Hazard Mater. 198, 40-48.  

Aiyuk, S., Odonkor, P., Theko, N., Van Haandel, A. and Verstraete, W (2010). 

Technical Problems Ensuing from UASB Reactor Application in Domestic 

Wastewater Treatment Without Pre-Treatment. International Journal of 

Environmental Science and Development. 1(5), 392-398. 

Al-Amrani, W.A., Lim, P.E., Seng, C.E. and Ngah, W.S.W. (2014). Factors Affecting 

Bio-decolorization of Azo Dyes and COD Removal in Anoxic–Aerobic 

REACT Operated Sequencing Batch Reactor. Journal of the Taiwan Institute 

of Chemical Engineers. 45(2), 609-616. 

Ali, H. (2010). Biodegradation of Synthetic Dyes—A Review. Water, Air, and Soil 

Pollution. 213(1-4), 251-273.  



157 
 

Alinsafi, A,  Evenou.,F , Abdulkarim., E.M., Pons , M.N., Zahraa , O., Benhammou 

,A.,Yaacoubi, A. and Nejmeddine, A. (2007). Treatment of Textile Industry 

Wastewater By Supported Photocatalysis. Dyes and Pigments. 74, 439-445. 

Almeida, E. J., and Corso, C. R. (2014). Comparative Study of Toxicity of Azo Dye 

Procion Red MX-5B Following Biosorption and Biodegradation Treatments 

with The Fungi Aspergillus Niger and Aspergillus Terreus. Chemosphere. 112, 

317-322.  

Al-Rubaie, L. A. A. R., and Mhessn, R. J. (2012). Synthesis and Characterization of 

Azo Dye Para Red and New Derivatives. Journal of Chemistry. 9(1), 465-470. 

Alvarez, J. A., Armstrong, E., Gomez, M., and Soto, M. (2008). Anaerobic Treatment 

of Low-Strength Municipal Wastewater by A Two-Stage Pilot Plant Under 

Psychrophilic Conditions. Bioresour Technol. 99(15), 7051-7062. 

American Public Health Association, (2005). Standard Methods for the Examination 

of Water and Wastewater. (21st ed). Washington, DC, USA American Public 

Health Association. 

Amin, M. N., and Blackburn, R. S. (2015). Sustainable Chemistry Method to Improve 

the Wash-off Process of Reactive Dyes on Cotton. ACS Sustainable Chemistry 

and Engineering. 3(4), 725-732.  

Ang, L. I., Yuanyuan, Q. U., Jiti, Z. H. O. U., and Min, G. O. U. (2009). Isolation and 

Characteristics of a Novel Biphenyl-Degrading Bacterial Strain, Dyella 

Ginsengisoli LA-4. Journal of Environmental Sciences. 21(2), 211-217. 

Anjaneya, O., Souche, S. Y., Santoshkumar, M., and Karegoudar, T. B. (2011). 

Decolorization of Sulfonated Azo Dye Metanil Yellow by Newly Isolated 

Bacterial Strains: Bacillus Sp. Strain AK1 and Lysinibacillus Sp. Strain AK2. 

J Hazard Mater. 190(1-3), 351-358.  

Aquino, J. M., Pereira, G. F., Rocha-Filho, R. C., Bocchi, N., and Biaggio, S. R. 

(2011). Electrochemical Degradation of a Real Textile Effluent Using Boron-

Doped Diamond Or Β-Pbo 2 As Anode. Journal of hazardous materials. 

192(3), 1275-1282. 

Aravind, P., Subramanyan, V., Ferro, S., and Gopalakrishnan, R. (2016). Eco-Friendly 

and Facile Integrated Biological-Cum-Photo Assisted Electrooxidation 

Process for Degradation of Textile Wastewater. Water Res. 93, 230-241.  



158 
 

Arrojo, B., Mosquera-Corral, A., Garrido, J. M., and Mendez, R. (2004). Aerobic 

Granulation with Industrial Wastewater in Sequencing Batch Reactors. Water 

Res. 38(14-15), 3389-3399.  

Asgari, G., Ramavandi, B., and Farjadfard, S. (2013). Abatement of Azo Dye from 

Wastewater using Bimetal-Chitosan. Scientific World Journal. 2013, 1-10.  

Ashwin, R., Athinthra, K. S., Sriramvignesh, M., Kathiravan, M. N., and Gopinath, K. 

P. (2011). Treatment of Textile Effluent using SBR with Pre-and Post-

Treatments: Kinetics, Simulation and Optimization of Process Time for Shock 

Loads. Desalination. 275(1-3), 203-211. 

Aspland, J.R. (1997). Textile Dyeing and Coloration (1st ed) USA. American 

Association of Textile Chemists and Colorists (AATCC). 

Atashi, H., Ajamein, H. and Ghasemian, S. (2010). Effect of Operational and Design 

Parameters on Removal Efficiency of a Pilot-Scale UASB Reactor in A Sugar 

Factory. World Applied Sciences Journal. 11 (4), 451-456. 

Ayed, L., Mahdhi, A., Cheref, A., and Bakhrouf, A. (2011). Decolorization and 

Degradation of Azo Dye Methyl Red by An Isolated Sphingomonas 

Paucimobilis: Biotoxicity and Metabolites Characterization. Desalination. 

274(1-3), 272-277.  

Aziz, S. Q., Aziz, H. A., Yusoff, M. S., and Mohajeri, S. (2012). Removal of Phenols 

and Other Pollutants from Different Landfill Leachates Using Powdered 

Activated Carbon Supplemented SBR Technology. Environ Monit Assess. 

184(10), 6147-6158.  

Azizi, A., Alavi Moghaddam, M. R., Maknoon, R., and Kowsari, E. (2015). Innovative 

Combined Technique for High Concentration of Azo Dye AR18 Wastewater 

Treatment Using Modified SBR and Enhanced Fenton Process as Post 

Treatment. Process Safety and Environmental Protection. 95, 255-264.  

Babu, B.R., Parande, A.K., Raghu, S. and Prem Kumar, T. (2007). An Overview of 

Wastes Produced During Cotton Textile Processing and Effluent Treatment 

Methods. The Journal of Cotton Science. 11(1), 110–122. 

Baeta, B. E., Aquino, S. F., Silva, S. Q., and Rabelo, C. A. (2012). Anaerobic 

Degradation of Azo Dye Drimaren Blue HFRL In UASB Reactor In The 

Presence of Yeast Extract A Source of Carbon and Redox Mediator. 

Biodegradation. 23(2), 199-208.  



159 
 

Balapure, K., Jain, K., Bhatt, N., and Madamwar, D. (2016). Exploring Bioremediation 

Strategies to Enhance The Mineralization of  Textile Industrial Wastewater 

Through Sequential Anaerobic-Microaerophilic Process. International 

Biodeterioration and Biodegradation. 106, 97-105.  

Bardi, L., and Marzona, M. (2010). Factors Affecting the Complete Mineralization of 

Azo Dyes. In Biodegradation of Azo Dyes. Springer Berlin Heidelberg. 195-

210. 

Bathe, S., Mohan, T.V.K., Wuertz, S. and Hausner, M. (2004). Bioaugmentation of A 

Sequencing Batch Biofilm Reactor by Horizontal Gene Transfer. Water 

Science and Technology. 49(11–12), 337–344. 

Batstone, D. J., Keller, J., and Blackall, L. L. (2004). The Influence of Substrate 

Kinetics on The Microbial Community Structure in Granular Anaerobic 

Biomass. Water Res. 38(6), 1390-1404.  

Beun, H.J., Hendricks, A., Van Loosdrecht, M.C.M., Morgenroth, E., Wilderer, P.A. 

and Heijnen, J.J. (1999). Aerobic Granulationin a Sequencing Batch Reactor. 

Water Research. 33, 2283-2290. 

Beun, J. J., Van Loosdrecht, M. C. M. and Heijnen, J. J. (2002). Aerobic Granulation 

in A Sequencing Batch Airlift Reactor. Wat Res. 36, 702–712. 

Bhuiyan, M. A. R., Rahman, M. M., Shaid, A., Bashar, M. M., and Khan, M. A. (2016). 

Scope of Reusing and Recycling The Textile Wastewater After Treatment 

With Gamma Radiation. Journal of Cleaner Production. 112, 3063-3071.  

Bindhu, B. K., and Madhu, G. (2013). Influence of Organic Loading Rates on Aerobic 

Granulation Process for the Treatment of Wastewater. Journal of Clean Energy 

Technologies. 84-87.  

Bisschops, I., and Spanjers, H. (2003). Literature Review on Textile Wastewater 

Characterisation. Environ Technol. 24(11), 1399-1411.  

Blanco, J., Torrades, F., De La Varga, M., and García-Montaño, J. (2012). Fenton and 

Biological-Fenton Coupled Processes for Textile Wastewater Treatment and 

Reuse. Desalination. 286, 394-399. 

Blumel, S. and Stolz, A. (2003). Cloning and Characterization of the Gene Coding for 

the Aerobic Azoreductase from Pigmentiphage kullae K24. Appl. Microbiol. 

Biotechnol. 62, 186-190. 



160 
 

Borja, R., Banks, C. J and Sinchez, E. (1996). Anaerobic Treatment of Palm Oil Mill 

Effluent in A Two-Stage Up-Flow Anaerobic Sludge Blanket (UASB) System. 

Journal of Biotechnology. 45, I25- 135. 

Bos, R., Van Der Mei, H. C. and Busscher, H. J. (1999). Physico-Chemistry of Initial 

Microbial Adhesive Interactions — Its Mechanisms and Methods For Study. 

FEMS Microbiol Rev. 23, 179–230. 

Bras, R., Gomes, A., Ferra, M. I., Pinheiro, H. M., and Goncalves, I. C. (2005). 

Monoazo and Diazo Dye Decolourisation Studies in A Methanogenic UASB 

Reactor. J Biotechnol. 115(1), 57-66. 

Brillas, E., and Martínez-Huitle, C. A. (2015). Decontamination of Wastewaters 

Containing Synthetic Organic Dyes by Electrochemical Methods. An Updated 

Review. Applied Catalysis B: Environmental. 166-167, 603-643.  

Buthiyappan, A., Abdul Aziz, A. R., and Wan Daud, W. M. A. (2016). Recent 

Advances and Prospects of Catalytic Advanced Oxidation Process in Treating 

Textile Effluents. Reviews in Chemical Engineering. 32(1), 1-47.  

Cardoso, J. C., Bessegato, G. G., and Boldrin Zanoni, M. V. (2016). Efficiency 

Comparison of Ozonation, Photolysis, Photocatalysis and 

Photoelectrocatalysis Methods in Real Textile Wastewater Decolorization. 

Water Res. 98, 39-46.  

Carliell, C.M., Barclay, S.J. and Buckley, C.A. (1996). Treatment of Exhausted 

Reactive Dyebath Effluent using Anaerobic Digestion: Laboratory and Full-

Scale Trials.Water S.A. 22, 225-233. 

Carmen, Z., and Daniela, S. (2012). Textile Organic Dyes–Characteristics, Polluting 

Effects and Separation/Elimination Procedures from Industrial Effluents–A 

Critical Overview. In Organic Pollutants Ten Years After the Stockholm 

Convention-Environmental and Analytical Update. InTech: Croatia. 55-81. 

Caudan, C., Filali, A., Sperandio, M., and Girbal-Neuhauser, E. (2014). Multiple EPS 

Interactions Involved in The Cohesion and Structure of Aerobic Granules. 

Chemosphere. 117, 262-270.  

Chan, C. H and Lim, P. E (2007). Evaluation of Sequencing Batch Reactor 

Performance with Aerated and Unaerated FILL Periods in Treating Phenol-

Containing Wastewater. Bioresour Technol. 98, 1333–1338. 



161 
 

Chan, Y. J., Chong, M. F., and Law, C. L. (2010). Biological Treatment of 

Anaerobically Digested Palm Oil Mill Effluent (POME) using a Lab-Scale 

Sequencing Batch Reactor (SBR). J Environ Manage, 91(8), 1738-1746. 

Chen, B. Y., Ma, C. M., Han, K., Yueh, P. L., Qin, L. J., and Hsueh, C. C. (2016). 

Influence of Textile Dye and Decolorized Metabolites on Microbial Fuel Cell-

Assisted Bioremediation. Bioresour Technol. 200, 1033-1038.  

Chen, B. Y., Zhang, M. M., Chang, C. T., Ding, Y., Chen, W. M., and Hsueh, C. C. 

(2011). Deciphering Azo Dye Decolorization Characteristics by Indigenous 

Proteus Hauseri: Chemical Structure. Journal of the Taiwan Institute of 

Chemical Engineers. 42(2), 327-333. 

Chen, H., Wang, R.F. and Cerniglia, C.E. (2004). Molecular Cloning, Overexpression, 

Purification and Characterization of an Aerobic FMN-Dependent 

Azoreductase from Anterococcus faecalis. Protein Expression Purif. 34, 302-

310. 

Chen, K. C., Wu, J. Y., Liou, D. J., and Hwang, S. J (2003). Decolorization Of The 

Textile Dyes By Newly Isolated Bacterial Strains. Journal Of Biotechnology, 

101, 57-68. 

Chen, Y., Jiang, W., Liang, D. T., and Tay, J. H. (2007). Structure and Stability of 

Aerobic Granules Cultivated Under Different Shear Force in Sequencing Batch 

Reactors. Appl Microbiol Biotechnol. 76(5), 1199-1208.  

Chen, Y., Jiang, W., Liang, D. T., and Tay, J. H. (2008). Biodegradation and Kinetics 

of Aerobic Granules Under High Organic Loading Rates in Sequencing Batch 

Reactor. Appl Microbiol Biotechnol. 79(2), 301-308.  

Chen, Y.-Y., and Lee, D.-J. (2015). Effective Aerobic Granulation: Role of Seed 

Sludge. Journal of the Taiwan Institute of Chemical Engineers. 52, 118-119.  

Chieng, H. I., Zehra, T., Lim, L. B., Priyantha, N., and Tennakoon, D. (2014). Sorption 

Characteristics of Peat of Brunei Darussalam IV: Equilibrium, 

Thermodynamics and Kinetics Of Adsorption Of Methylene Blue and 

Malachite Green Dyes from Aqueous Solution. Environmental Earth Sciences. 

72(7), 2263-2277. 

Chong, S., Sen, T. K., Kayaalp, A., and Ang, H. M. (2012). The Performance 

Enhancements of Upflow Anaerobic Sludge Blanket (UASB) Reactors for 

Domestic Sludge Treatment--A State-Of-The-Art Review. Water Res. 46(11), 

3434-3470.  



162 
 

Chung, K. T. (2016). Azo Dyes and Human Health: A Review. J Environ Sci Health 

C Environ Carcinog Ecotoxicol Rev. 34(4), 233-261.  

Çinar, Ö., and Demiröz, K. (2010). Biodegradation of Azo Dyes in Anaerobic–Aerobic 

Sequencing Batch Reactors. Biodegradation of Azo Dyes (pp. 59-72). Springer 

Berlin Heidelberg. 

Coates, J. (2000). Interpretation of infrared spectra, a practical approach. 

Encyclopedia of analytical chemistry. 

Coma, M., Verawaty, M., Pijuan, M., Yuan, Z., and Bond, P. L. (2012). Enhancing 

Aerobic Granulation for Biological Nutrient Removal from Domestic 

Wastewater. Bioresour Technol. 103(1), 101-108.  

Correia, V.M., Stephenson, T. and Simon, J. (1994). Characterisation Of Textile 

Wastewaters ‐ A Review. Environmental Technology. 15(10), 917-929. 

Couras, C. S., Louros, V. L., Grilo, A. M., Leitão, J. H., Capela, M. I., Arroja, L. M., 

and Nadais, M. H. (2014). Effects of Operational Shocks on Key Microbial 

Populations for Biogas Production in UASB (Upflow Anaerobic Sludge 

Blanket) Reactors. Energy. 73, 866-874. 

Crini, G. (2006). Non-Conventional Low-Cost Adsorbents for Dye Removal: A 

Review. Bioresour Technol. 97(9), 1061-1085.  

Cui, M. H., Cui, D., Gao, L., Wang, A. J., and Cheng, H. Y. (2016). Azo Dye 

Decolorization In An Up-Flow Bioelectrochemical Reactor With Domestic 

Wastewater As A Cost-Effective Yet Highly Efficient Electron Donor Source. 

Water Res. 105, 520-526.  

Daâssi, D., Mechichi, T., Nasri, M., and Rodriguez-Couto, S. (2013). Decolorization 

of The Metal Textile Dye Lanaset Grey G by Immobilized White-Rot Fungi. 

Journal of Environmental Management. 129, 324-332. 

Dahalan, F. A., Abdullah, N., Yuzir, A., Olsson, G., Salmiati, Hamdzah, M. and Ujang, 

Z. (2015). A Proposed Aerobic Granules Size Development Scheme for 

Aerobic Granulation Process. Bioresour Technol. 181, 291-296.  

Dasgupta, J., Sikder, J., Chakraborty, S., Curcio, S., and Drioli, E. (2015). Remediation 

of Textile Effluents By Membrane Based Treatment Techniques: A State of 

The Art Review. J Environ Manage. 147, 55-72.  

De Jager, D., Sheldon, M. S., and Edwards, W. (2014). Colour Removal from Textile 

Wastewater using A Pilot-Scale Dual-Stage MBR and Subsequent RO System. 

Separation and Purification Technology. 135, 135-144. 



163 
 

De Sanctis, M., Di Iaconi, C., Lopez, A. and. Rossetti, S. (2010). Granular Biomass 

Structure and Population Dynamics in Sequencing Batch Biofilter Granular 

Reactor (SBBGR). Bioresour Technol. 101, 2152–2158. 

De Souza, S. M., Bonilla, K. A., and De Souza, A. A. (2010). Removal of COD and 

Color from Hydrolyzed Textile Azo Dye by Combined Ozonation and 

Biological Treatment. J Hazard Mater. 179(1-3), 35-42. 

Debik, E. and Manav, N. (2010). Sequence Optimization in A Sequencing Batch 

Reactor for Biological Nutrient Removal from Domestic Wastewater. 

Bioprocess Biosyst Eng. 33, 533–540. 

Department of Environment Malaysia (2015). Environmental Quality Report: 

Acceptable Conditions for Discharge of Industrial Effluent or Mixed Effluent 

of Standards A and B. Environmental Quality (Industry Effluents) Regulations 

2009. (PU (A) 434). 

Deveci, E. Ü., Dizge, N., Yatmaz, H. C., and Aytepe, Y. (2016). Integrated Process of 

Fungal Membrane Bioreactor and Photocatalytic Membrane Reactor for The 

Treatment of Industrial Textile Wastewater. Biochemical Engineering Journal. 

105, 420-427.  

Diaz, C., Baena, S., Fardeau, M. L., and Patel, B. K. (2007). Aminiphilus 

Circumscriptus Gen. Nov., Sp. Nov., An Anaerobic Amino-Acid-Degrading 

Bacterium from An Upflow Anaerobic Sludge Reactor. Int J Syst Evol 

Microbiol. 57(8), 1914-1918.  

Ding, Y., Feng, H., Huang, W., Shen, D., and Wang, M. (2015). A Sustainable Method 

for Effective Regulation Of Anaerobic Granular Sludge: Artificially Increasing 

The Concentration Of Signal Molecules by Cultivating A Secreting Strain. 

Bioresour Technol. 196, 273-278.  

Dojcinovic, B., Roglic, G., Obradovic, B., Kuraica, M., Tosti, T., Markovic, M., and 

Manojlovic, D. (2012). Decolorization of Reactive Black 5 using Dielectric 

Barrier Discharge in The Presence of Inorganic Salts. Journal of the Serbian 

Chemical Society. 77(4), 535-548.  

Dos Santos, A. B., Cervantes, F. J., and van Lier, J. B. (2007). Review Paper on 

Current Technologies for Decolourisation of Textile Wastewaters: 

Perspectives for Anaerobic Biotechnology. Bioresour Technol. 98(12), 2369-

2385.  



164 
 

Dukkanci, M., Vinatoru, M., and Mason, T. J. (2014). The Sonochemical 

Decolourisation of Textile Azo Dye Orange II: Effects of Fenton Type 

Reagents and UV Light. Ultrason Sonochem. 21(2), 846-853.  

Duque, A. F., Bessa, V. S., Carvalho, M. F., De Kreuk, M. K., Van Loosdrecht, M. C. 

M and Castro, P. M. L (2011). 2-Fluorophenol Degradation by Aerobic 

Granular Sludge in A Sequencing Batch Reactor. Wat Res. 45, 6745 -6752. 

Dutta, A., and Sarkar, S. (2015). Sequencing Batch Reactor for Wastewater Treatment: 

Recent Advances. Current Pollution Reports. 1(3), 177-190.  

El-Mamouni, R., Guiot, S.R., Leduc,R. and Costerton, J.W. (1995). Characterization 

of Different Microbial Nuclei As Potential Precursors of Anaerobic 

Granulation. Journal of Biotechnology. 39, 239-249.  

El-Mamouni, R., Leduc, R., and Guiot, S. R. (1997). Influence of The Starting 

Microbial Nucleus Type on The Anaerobic Granulation Dynamics. Applied 

Microbiology and Biotechnology. 47(2), 189-194. 

Fang, H. H. P. (2000). Microbial Distribution In UASB Granules And Its Resulting 

Effects.Water Science And Technology, 42(12), 201–208. 

Farabegoli, G., Chiavola, A., Rolle, E. and Naso, M. (2010). Decolorization of 

Reactive Red 195 by A Mixed Culture in An Alternating Anaerobic–Aerobic 

Sequencing Batch Reactor. Biochemical Engineering Journal. 52, 220–226. 

Feng, Q., Cao, J. S., Chen, L. N., Guo, C. Y., Tan, J. Y., and Xu, H. L. (2012). Effect 

of Carbon Source on Biological Nitrogen Removal of Aerobic Granules in 

Sequencing Batch Reactors. Journal of Food, Agriculture and Environment. 

10(2), 1110-1113. 

Ferrer-Polonio, E., Iborra-Clar, A., Mendoza-Roca, J. A., and Iborra-Clar, M. I. 

(2015). Combination of Adsorption and Biological Treatment in A SBR for 

Colour Elimination in Municipal Wastewater with Discharges of Textile 

Effluents. Desalination and Water Treatment. 55(7), 1915-1921. 

Figueroa, M., Rio, A. V., Campos, J. L., Mosquera-Corral, A. and Mendez, R. (2011). 

Treatment of High Loaded Swine Slurry in An Aerobic Granular Reactor. 

Water Science and Technology. 63(9), 1808-1814. 

Firmino, P. I., da Silva, M. E., Cervantes, F. J., and dos Santos, A. B. (2010). Colour 

Removal of Dyes from Synthetic and Real Textile Wastewaters in One- and 

Two-Stage Anaerobic Systems. Bioresour Technol, 101(20), 7773-7779.  



165 
 

Fongsatitkul, P., Elefsiniotis, P., Yamasmit, A., and Yamasmit, N. (2004). Use of 

Sequencing Batch Reactors and Fenton’s Reagent to Treat a Wastewater from 

A Textile Industry. Biochemical Engineering Journal. 21(3), 213-220. 

Franca, R. D., Vieira, A., Mata, A. M., Carvalho, G. S., Pinheiro, H. M., and Lourenco, 

N. D. (2015). Effect of An Azo Dye on The Performance of An Aerobic 

Granular Sludge Sequencing Batch Reactor Treating A Simulated Textile 

Wastewater. Water Res. 85, 327-336.  

Franciscon, E., Mendonça, D., Seber, S., Morales, D. A., Zocolo, G. J., Zanoni, M. B., 

and Umbuzeiro, G. A. (2015). Potential of A Bacterial Consortium to Degrade 

Azo Dye Disperse Red 1 in A Pilot Scale Anaerobic–Aerobic Reactor. Process 

Biochemistry. 50(5), 816-825.  

Gao, D., Liu, L., Liang, H., and Wu, W. M. (2011). Aerobic Granular Sludge: 

Characterization, Mechanism of Granulation and Application to Wastewater 

Treatment. Critical Reviews in Biotechnology. 31(2), 137-152. 

García-Martínez, Y., Bengoa, C., Stüber, F., Fortuny, A., Font, J., and Fabregat, A. 

(2015). Biodegradation of Acid Orange 7 in An Anaerobic–Aerobic Sequential 

Treatment System. Chemical Engineering and Processing: Process 

Intensification. 94, 99-104.  

Gaval G., and Pernell, J. J. (2003). Impact of The Repetition of Oxygen Deficiencies 

on The Filamentous Bacteria Proliferation in Activated Sludge. Water Res. 37, 

1991–2000. 

Gavrilescu, M. (2002). Engineering Concerns and New Developments in Anaerobic 

Waste-Water Treatment. Clean Technologies and Environmental Policy. 3(4), 

346-362.  

Ghaly, A. E., Ananthashankar, R., Alhattab, M. V. V. R., and Ramakrishnan, V. V. 

(2014). Production, Characterization and Treatment of Textile Effluents: A 

Critical Review. Journal of Chemical Engineering and Process Technology. 

5(1), 1. 

Ghanbari, F., and Moradi, M. (2015). A Comparative Study of Electrocoagulation, 

Electrochemical Fenton, Electro-Fenton And Peroxi-Coagulation for 

Decolorization of Real Textile Wastewater: Electrical Energy Consumption 

and Biodegradability Improvement. Journal of Environmental Chemical 

Engineering. 3(1), 499-506.  



166 
 

Ghanbari, F., Moradi, M., Eslami, A., and Emamjomeh, M. M. (2014). 

Electrocoagulation/Flotation of Textile Wastewater with Simultaneous 

Application of Aluminum and Iron as Anode. Environmental Processes. 1(4), 

447-457.  

Ghangrekar, M.M., Asolekar, S.R. and Joshi, S.G. (2005). Characteristics of Sludge 

Developed under Different Loading Conditions during UASB Reactor Start-

up and Granulation. Water Res. 39(6), 1123-1133. 

GilPavas, E., Dobrosz-Gomez, I., and Gomez-Garcia, M. A. (2017). Coagulation-

Flocculation Sequential with Fenton Or Photo-Fenton Processes as An 

Alternative for The Industrial Textile Wastewater Treatment. J Environ 

Manage. 191, 189-197.  

Gnanapragasam, G., Arutchelvan, V., Senthilkumar, M., Sivarajan, P., and Nagarajan, 

S (2010). Recycle in Upflow Anaerobic Sludge Blanket Reactor on Treatment 

of Real Textile Dye Effluent. World J Microbiol Biotechnol. 26, 1093–1098. 

Gnanapragasam, G., Senthilkumar, M., Arutchelvan, V., Velayutham, T., and 

Nagarajan, S. (2011). Bio-Kinetic Analysis on Treatment of Textile Dye 

Wastewater Using Anaerobic Batch Reactor. Bioresour Technol. 102(2), 627-

632.  

Gogol-Döring, A., and Chen, W. (2012). An Overview of The Analysis of Next 

Generation Sequencing Data. In Wang, J., Tan, A.C., and Tian, T. (Eds.) Next 

Generation Microarray Bioinformatics: Methods and Protocols, Methods in 

Molecular Biology. (pp. 249-257). Springer New York Dordrecht Heidelberg 

London: Humana Press. 

González, L., and Silva, E. E. (2012). Biodegradation of a Reactive Red Azo Dye in 

an Upflow Anaerobic Bioreactor. In Water Resources in Mexico (pp. 299-316). 

Springer Berlin Heidelberg. 

Gosavi, V. D., and Sharma, S. (2014). A General Review on Various Treatment 

Methods for Textile Wastewater. J Environ Sci-Computer Sci Eng Technol. 

3(1), 29-39. 

Gouveia, J., Plaza, F., Garralon, G., Fdz-Polanco, F., and Pena, M. (2015). Long-Term 

Operation of A Pilot Scale Anaerobic Membrane Bioreactor (AnMBR) for The 

Treatment of Municipal Wastewater Under Psychrophilic Conditions. 

Bioresour Technol. 185, 225-233.  



167 
 

Grotenhuis, J. T. C., Smit, M., Van Lammeren, A. A. M., Stams, A. J. M. and Zehnder, 

A. J. B. (1991). Localization and Quantification of Extracellular Polymers In 

Methanogenic Granular Sludge. Appl. Microbiol. Biotechnol. 36, 115–119. 

Guo, F., and Zhang, T. (2012). Profiling Bulking and Foaming Bacteria in Activated 

Sludge by High Throughput Sequencing. Water Research. 46, 2772 – 2782. 

Guo, J., Peng, Y., Huang, H., and Wang, S., Ge, S., Zhang, J. and Wang Z. (2010). 

Short- and Long-Term Effects of Temperature on Partial Nitrification in A 

Sequencing Batch Reactor Treating Domestic Wastewater. Journal of 

Hazardous Materials. 179, 471–479. 

Gupta, S. K., Nayunigari, M. K., Misra, R., Ansari, F. A., Dionysiou, D. D., Maity, A., 

and Bux, F. (2016). Synthesis and Performance Evaluation of a New Polymeric 

Composite for the Treatment of Textile Wastewater. Industrial and 

Engineering Chemistry Research, 55(1), 13-20.  

Gupta, V. K., Kumar, R., Nayak, A., Saleh, T. A., and Barakat, M. A. (2013). 

Adsorptive Removal of Dyes from Aqueous Solution onto Carbon Nanotubes: 

A Review. Adv Colloid Interface Sci. 193-194, 24-34.  

Hai, F. I., Yamamoto, K., and Fukushi, K. (2007). Hybrid Treatment Systems for Dye 

Wastewater. Critical Reviews in Environmental Science and Technology. 

37(4), 315-377.  

Hao, O. J., Kim, H., and Chiang, P. C. (2000). Decolorization of Wastewater. Critical 

Reviews in Environmental Science and Technology. 30(4), 449-505. 

Haroun, M., and Idris, A. (2009). Treatment of Textile Wastewater With An Anaerobic 

Fluidized Bed Reactor. Desalination. 237(1-3), 357-366.  

Harrelkas, F., Paulo, A., Alves, M. M., El Khadir, L., Zahraa, O., Pons, M. N., and 

Van Der Zee, F. P. (2008). Photocatalytic and Combined Anaerobic-

Photocatalytic Treatment of Textile Dyes. Chemosphere. 72(11), 1816-1822. 

Hemalatha, R. and Anbuselvi, S. (2013). Physicohemical Constituents of Pineapple 

Pulp and Waste. Journal of Chemical and Pharmaceutical Research. 5(2): 

240-242. 

Hibbing, M. E., Fuqua, C., Parsek, M. R. and Peterson, S. B. (2010). Bacterial 

competition: surviving and thriving in the microbial jungle. Nat Rev Micro. 8, 

15-25. 



168 
 

Holkar, C. R., Jadhav, A. J., Pinjari, D. V., Mahamuni, N. M., and Pandit, A. B. (2016). 

A Critical Review on Textile Wastewater Treatments: Possible Approaches. J 

Environ Manage. 182, 351-366.  

Hong, Y., Chen, X., Guo, J., Xu, Z., Xu, M. and Sun, G. (2007). Effects of Electron 

Donors and Acceptors on Anaerobic Reduction of Azo Dyes by Shewanella 

decolorationis S12. Appl. Microbiol. Biotechnol. 74, 230-238. 

Hsueh, C. C., and Chen, B. Y. (2007). Comparative Study on Reaction Selectivity of 

Azo Dye Decolorization by Pseudomonas Luteola. J Hazard Mater. 141, 842–

849.  

Hsueh, C. C., and Chen, B. Y. (2008). Exploring Effects of Chemical Structure on Azo 

Dye Decolorization Characteristics by Pseudomonas Luteola. J Hazard Mater. 

154, 703-710.  

Hsueh, C. C., Chen, B. Y., and Yen, C. Y. (2009). Understanding Effects of Chemical 

Structure on Azo Dye Decolorization Characteristics by Aeromonas 

Hydrophila. J Hazard Mater. 167, 995-1001.  

Hu, L., Wang, J., Wen, X. and Qian, Y. (2005). The Formation and Characteristics of 

Aerobic Granules in Sequencing Batch Reactor (SBR) by Seeding Anaerobic 

Granules. Process Biochem. 40, 5-11. 

Huang, R., Liu, Q., Huo, J., and Yang, B. (2017). Adsorption of Methyl Orange onto 

Protonated Cross-Linked Chitosan. Arabian Journal of Chemistry. 10(1), 24-

32.  

Huang, W., Li, B., Zhang, C., Zhang, Z., Lei, Z., Lu, B., and Zhou, B. (2015). Effect 

of Algae Growth on Aerobic Granulation And Nutrients Removal from 

Synthetic Wastewater by Using Sequencing Batch Reactors. Bioresour 

Technol. 179, 187-192.  

Ibrahim, Z., Amin, M. F., Yahya, A., Aris, A., and Muda, K. (2010). Characteristics 

of Developed Granules Containing Selected Decolourising Bacteria for The 

Degradation Of Textile Wastewater. Water Sci Technol. 61(5), 1279-1288.  

Ibrahim, Z., Amin, M.F.M., Yahya, A., Aris, A., Umor, N.A., Muda, K. and Sofian, 

N.S. (2009). Characterisation of Microbial Flocs Formed from Raw Textile 

Wastewater in Aerobic Biofilm Reactor (ABR). Water Science and 

Technology. 60(3), 683-688. 



169 
 

Iqbal, M., and Nisar, J. (2015). Cytotoxicity and Mutagenicity Evaluation of Gamma 

Radiation and Hydrogen Peroxide Treated Textile Effluents using Bioassays. 

Journal of Environmental Chemical Engineering. 3(3), 1912-1917. 

Isanta, E., Suárez-Ojeda, M. E., Val del Río, Á., Morales, N., Pérez, J., and Carrera, J. 

(2012). Long Term Operation of A Granular Sequencing Batch Reactor at Pilot 

Scale Treating A Low-Strength Wastewater. Chemical Engineering Journal. 

198-199, 163-170. 

Işik, M. (2004). Efficiency of Simulated Textile Wastewater Decolorization Process 

Based on The Methanogenic Activity of Upflow Anaerobic Sludge Blanket 

Reactor in Salt Inhibition Condition. Enzyme and Microbial Technology. 

35(5), 399-404. 

Isik, M. and Sponza, D.T. (2004). Decolorization of Azo Dyes Under Batch Anaerobic 

and Two-Stage Anaerobic/Aerobic Condition. J. Environ.Sci. Health Part A: 

Tox. Hazard. Subst. Environ. 39(4), 1107-1127. 

Işik, M., and Sponza, D. T. (2005). Substrate Removal Kinetics in An Upflow 

Anaerobic Sludge Blanket Reactor Decolorising Simulated Textile 

Wastewater. Process Biochemistry. 40(3-4), 1189-1198.  

Jadhav, S. B., Phugare, S. S., Patil, P. S., and Jadhav, J. P. (2011). Biochemical 

Degradation Pathway of Textile Dye Remazol Red and Subsequent 

Toxicological Evaluation by Cytotoxicity, Genotoxicity and Oxidative Stress 

Studies. International Biodeterioration and Biodegradation, 65(6), 733-743. 

Jain, R. M., Mody, K. H., Keshri, J., and Jha, B. (2014). Biological Neutralization and 

Biosorption of Dyes of Alkaline Textile Industry Wastewater. Marine 

pollution bulletin. 84(1), 83-89. 

Jegatheesan, V., Pramanik, B. K., Chen, J., Navaratna, D., Chang, C. Y., and Shu, L. 

(2016). Treatment of Textile Wastewater with Membrane Bioreactor: A 

Critical Review. Bioresour Technol. 204, 202-212.  

Jemaat, Z., Suarez-Ojeda, M. E., Perez, J., and Carrera, J. (2014). Sequentially 

Alternating Pollutant Scenarios of Phenolic Compounds in A Continuous 

Aerobic Granular Sludge Reactor Performing Simultaneous Partial Nitritation 

and O-Cresol Biodegradation. Bioresour Technol. 161, 354-361.  

Jiang, X., Yuan, Y., Ma, F., Tian, J., and Wang, Y. (2015). Enhanced Biological 

Phosphorus Removal by Granular Sludge in Anaerobic/Aerobic/Anoxic SBR 



170 
 

During Start-Up Period. Desalination and Water Treatment. 57(13), 5760-

5771.  

Joshi, M. and Purwar, R. (2004). Developments in New Processes for Colour Removal 

from Effluent. Rev.Prog.Colour. 34, 58-71.  

Joshi, S. M., Inamdar, S. A., Telke, A. A., Tamboli, D. P., and Govindwar, S. P. (2010). 

Exploring the Potential of Natural Bacterial Consortium to Degrade Mixture 

of Dyes and Textile Effluent. International Biodeterioration and 

Biodegradation. 64(7), 622-628. 

Jungles, M. K., Figueroa, M., Morales, N., Val del Río, Á., da Costa, R. H. R., Campos, 

J. L., Méndez, R. (2011). Start Up of A Pilot Scale Aerobic Granular Reactor 

for Organic Matter and Nitrogen Removal. Journal of Chemical Technology 

and Biotechnology. 86(5), 763-768.  

Jungles, M. K., J.L., C., and R.H.R, C. (2014). Sequencing Batch Reactor Operation 

For Treating Wastewater With Aerobic Granular Sludge. Brazilian Journal of 

Chemical Engineering. 31(1), 27-33. 

Kalyani, D. C., Patil, P. S., Jadhav, J. P., and Govindwar, S. P. (2008). Biodegradation 

of Reactive Textile Dye Red BLI by An Isolated Bacterium Pseudomonas Sp. 

SUK1. Bioresour Technol. 99(11), 4635-4641.  

Kalyani, D. C., Telke, A. A., Dhanve, R. S., and Jadhav, J. P. (2009). Ecofriendly 

Biodegradation and Detoxification of Reactive Red 2 Textile Dye by Newly 

Isolated Pseudomonas Sp. SUK1. J Hazard Mater. 163(2-3), 735-742.  

Kalyuzhnyi, S. V., Fedorovich, V. V., and Lens, P. (2006). Dispersed Plug Flow Model 

for Upflow Anaerobic Sludge Bed Reactors with Focus on Granular Sludge 

Dynamics. J Ind Microbiol Biotechnol. 33(3): 221-237. 

Karatas, M., Dursun, S., and Argun, M. E. (2011). Methane Production From 

Anaerobic-Aerobic Sequential System Treatment of Azo Dye Reactive Red 24. 

Environmental Progress and Sustainable Energy. 30(1), 50-58.  

Kasiri, M. B., and Safapour, S. (2014). Natural Dyes and Antimicrobials for Green 

Treatment of Textiles. Environmental chemistry letters. 12(1), 1-13. 

Kee, T.C., Bay, H.H., Lim, C.K., Muda, K. and Ibrahim, Z. (2015). Development of 

Bio-biogranules using Selected Mixed Culture of Decolorizing Bacteria for the 

Treatment of Textile Wastewater. Desalination and Water Treatment. 54(1), 

132-139. 



171 
 

Khalil, N., Sinha, R., Raghav, A. K., and Mittal, A. K. (2008). UASB Technology for 

Sewage Treatment in India: Experience, Economic Evaluation and Its Potential 

in Other Developing Countries. In Twelfth International Water Technology 

Conference. 1411-1427. 

Khan, R., Bhawana, P., and Fulekar, M. H. (2013). Microbial Decolorization and 

Degradation of Synthetic Dyes: A Review. Rev Environ Sci Biotechnol. 12, 

75–97.  

Khataee, A. R., Vafaei, F., and Jannatkhah, M. (2013). Biosorption of Three Textile 

Dyes from Contaminated Water by Filamentous Green Algal Spirogyra Sp.: 

Kinetic, Isotherm and Thermodynamic Studies. International Biodeterioration 

and Biodegradation. 83, 33-40.  

Khatri, A., Peerzada, M. H., Mohsin, M., and White, M. (2015). A Review on 

Developments in Dyeing Cotton Fabrics with Reactive Dyes for Reducing 

Effluent Pollution. Journal of Cleaner Production. 87, 50-57.  

Khdem, L. K., and Mageed, N. S. (2013). Removal of Azo Compounds from Aqueous 

Solutions by the Process of Adsorption on Bentonaite Surfaces. J. Chem. and 

Cheml. Sci. 3(3), 117-130. 

Khelifi, E., Ayed, L., Bouallagui, H., Touhami, Y., and Hamdi, M. (2009). Effect of 

Nitrogen and Carbon Sources on Indigo and Congo Red Decolourization by 

Aspergillus Alliaceus Strain 121C. J Hazard Mater. 163(2-3), 1056-1062.  

Khouni, I., Marrot, B., and Amar, R. B. (2012). Treatment of Reconstituted Textile 

Wastewater Containing a Reactive Dye in An Aerobic Sequencing Batch 

Reactor Using a Novel Bacterial Consortium. Separation and Purification 

Technology. 87, 110-119. 

Kiernan, J. A. (2001). Classification and Naming of Dyes, Stains and Fluorochromes. 

Biotechnic and histochemistry. 76(5-6), 261-278. 

Kim, S. J., Kweon, O., Jones, R. C., Freeman, J. P., Edmondson, R. D., and Cerniglia, 

C. E. (2007). Complete and Integrated Pyrene Degradation Pathway in 

Mycobacterium Vanbaalenii PYR-1 Based on Systems Biology. J Bacteriol. 

189(2), 464-472.  

Kobya, M., Bayramoglu, M., and Eyvaz, M. (2007). Techno-Economical Evaluation 

of Electrocoagulation for The Textile Wastewater Using Different Electrode 

Connections. Journal of hazardous materials. 148(1), 311-318. 



172 
 

Kobya, M., Gengec, E., and Demirbas, E. (2016). Operating Parameters and Costs 

Assessments of A Real Dyehouse Wastewater Effluent Treated by A 

Continuous Electrocoagulation Process. Chemical Engineering and 

Processing: Process Intensification. 101, 87-100.  

Kondusamy, D., and Kalamdhad, A. S. (2014). Pre-Treatment and Anaerobic 

Digestion of Food Waste for High Rate Methane Production – A Review. 

Journal of Environmental Chemical Engineering. 2(3), 1821-1830.  

Kong, Q., Ngo, H. H., Shu, L., Fu, R. S., Jiang, C. H., and Miao, M. S. (2014). 

Enhancement of Aerobic Granulation by Zero-Valent Iron in Sequencing 

Batch Airlift Reactor. J Hazard Mater. 279, 511-517.  

Kong, Y., Liu, Y. Q., Tay, J. H., Wong, F. S. and Zhu, J. (2009). Aerobic Granulation 

in Sequencing Batch Reactors with Different Reactor Height/Diameter Ratios. 

Enzyme and Microbial Technology. 45(5): 379-383. 

Koupaie, E. H., Moghaddam, M. A., and Hashemi, S. H. (2013). Evaluation of 

Integrated Anaerobic/Aerobic Fixed-Bed Sequencing Batch Biofilm Reactor 

for Decolorization and Biodegradation of Azo Dye Acid Red 18: Comparison 

of Using Two Types of Packing Media. Bioresource technology. 127, 415-421. 

Kurade, M. B., Waghmode, T. R., Jadhav, M. U., Jeon, B.-H., and Govindwar, S. P. 

(2015). Bacterial–Yeast Consortium as An Effective Biocatalyst for 

Biodegradation of Sulphonated Azo Dye Reactive Red 198. RSC Adv. 5(29), 

23046-23056.  

Kurade, M. B., Waghmode, T. R., Kagalkar, A. N., and Govindwar, S. P. (2012). 

Decolorization of Textile Industry Effluent Containing Disperse Dye Scarlet 

RR by A Newly Developed Bacterial-Yeast Consortium BL-GG. Chemical 

Engineering Journal. 184, 33-41.  

Kushwaha, J.P., Srivastava, V.C. and Mall, I.D. (2013). Sequential Batch Reactor for 

Dairy Wastewater Treatment: Parametric Optimization; Kinetics and Waste 

Sludge Disposal. Journal of Environmental Chemical Engineering. 1(4), 1036-

1043. 

Kwarciak-Kozłowska, A, Bohdziewicz, J., Mielczarek, K. and Krzywicka, A. (2011). 

The Application of UASB Reactor in Meat Industry Wastewater Treatment. 

Civil and Environmental Engineering Reports. 7, 119-128. 



173 
 

Lalnunhlimi, S., and Krishnaswamy, V. (2016). Decolorization of Azo Dyes (Direct 

Blue 151 And Direct Red 31) By Moderately Alkaliphilic Bacterial 

Consortium. Brazilian Journal of Microbiology. 47(1), 39-46. 

Lamichhane, P., Paudel, P.N., and Kafle, B.P. (2015) Optical Absorbance and 

Fluorescence of Natural Dyes: Prospect of Application in Dye Sensitized Solar 

Cell and OLEDs. Research Journal of Pharmaceutical, Biological and 

Chemical Sciences. 6(5), 823-828. 

Latif, M. A., Ghufran, R., Wahid, Z. A., and Ahmad, A. (2011). Integrated Application 

of Upflow Anaerobic Sludge Blanket Reactor for The Treatment of 

Wastewaters. Water Res. 45(16), 4683-4699. 

Laxman, M. (2009). Pollution and Its Control in Textile Industry. Dyes and Chemicals. 

Retrieved on June 26, 2013 from http://www.fibre2fashion.com 

Lee, D. J., Chen, Y. Y., Show, K. Y., Whiteley, C. G., and Tay, J. H. (2010). Advances 

in Aerobic Granule Formation and Granule Stability in The Course of Storage 

and Reactor Operation. Biotechnol Adv. 28(6), 919-934.  

Lee, Y. H., Lee, S. G., Hwang, E. K., Baek, Y. M., Cho, S., and Kim, H. D. (2017). 

Dyeing Properties and Deodorizing/Antibacterial Performance of 

Cotton/Silk/Wool Fabrics Dyed with Myrrh (Commiphora Myrrha) Extract. 

Textile Research Journal. 87(8), 973-983.  

Lettinga, G (1995). Anaerobic Digestion and Wastewater Treatment Systems. Antonie 

van Leeuwenhoek. 67, 3-28 

Lettinga, G. A. F. M., Van Velsen, A. F. M., Hobma, S. W., De Zeeuw, W., and 

Klapwijk, A. (1980). Use of The Upflow Sludge Blanket (USB) Reactor 

Concept for Biological Wastewater Treatment, Especially for Anaerobic 

Treatment. Biotechnology and bioengineering. 22(4), 699-734. 

Li, A. J., Yang, S. F., Li, X. Y., and Gu, J. D. (2008). Microbial Population Dynamics 

During Aerobic Sludge Granulation at Different Organic Loading Rates. Water 

Res. 42(13), 3552-3560.  

Li, A. J., Zhang, T., and Li, X. Y. (2010a). Fate of Aerobic Bacterial Granules with 

Fungal Contamination Under Different Organic Loading Conditions. 

Chemosphere. 78(5), 500-509.  

Li, H.-X., Xu, B., Tang, L., Zhang, J.-H., and Mao, Z.-G. (2015). Reductive 

Decolorization of Indigo Carmine Dye with Bacillus Sp. MZS10. International 

Biodeterioration and Biodegradation. 103, 30-37.  



174 
 

Li, J., Ding, L. B., Cai, A., Huang, G. X., and Horn, H. (2014). Aerobic Sludge 

Granulation in A Full-Scale Sequencing Batch Reactor. Biomed Res Int. 2014. 

Li, Z., Zhang, T., Li, N. and Wang, X. (2010b). Granulation of Filamentous 

Microorganisms in A Sequencing Batch Reactor with Saline Wastewater. 

Journal of Environmental Sciences. 22(1), 62–67. 

Libra, J.A., Borchert, M., Vigelahn, L. and Storm, T. (2004). Two Stage Biological 

Treatment of a Diazo Reactive Textile Dye and the Fate of the Dye 

Metabolites. Chemosphere. 56(2), 167-180. 

Lim, J. X., and Vadivelu, V. M. (2014). Treatment of Agro Based Industrial 

Wastewater in Sequencing Batch Reactor: Performance Evaluation and 

Growth Kinetics of Aerobic Biomass. J Environ Manage. 146, 217-225.  

Lim, S. J., and Kim, T.-H. (2014). Applicability and Trends of Anaerobic Granular 

Sludge Treatment Processes. Biomass and Bioenergy. 60, 189-202.  

Lin, K. C., and Yang, Z. (1991). Technical Review on The UASB Process. 

International Journal of Environmental Studies. 39(3), 203-222. 

Lin, Y. M., Liu, Y., and Tay, J. H. (2003). Development and Characteristics of 

Phosphorus-Accumulating Microbial Granules in Sequencing Batch Reactors. 

Appl Microbiol Biotechnol. 62(4), 430-435.  

Linlin, H., Jianlong, W., Xianghua, W. and Yi, Q. (2005). The Formation and 

Characteristics of Aerobic Granules in Sequencing Batch Reactor (SBR) by 

Seeding Anaerobic Granules. Process Biochemistry. 40(1), 5-11. 

Liu, J., Li, J., Wang, X., Zhang, Q., and Littleton, H. (2017). Rapid Aerobic 

Granulation in An SBR Treating Piggery Wastewater by Seeding Sludge from 

A Municipal WWTP. J Environ Sci (China). 51, 332-341.  

Liu, Q.S. and Liu.Y (2008). Aerobic Granulation at Different Carbon Sources and 

Concentration. Liu.Y. Wastewater Purification: Aerobic Granulation in 

Sequencing Batch Reactors. (1-20). Baco Raton, FL: CRC Press. 

Liu, Y. and Tay, J.H. (2002). The Essential Role of Hydrodynamic Shear Force in The 

Formation of Biofilm and Granular Sludge. Wat Res. 36, 1653-65. 

Liu, Y., Kang, X., Li, X., and Yuan, Y. (2015a). Performance of Aerobic Granular 

Sludge in A Sequencing Batch Bioreactor for Slaughterhouse Wastewater 

Treatment. Bioresour Technol. 190, 487-491.  



175 
 

Liu, Y. Q., Liu, Y., and Tay, J. H. (2004). The Effects of Extracellular Polymeric 

Substances on The Formation and Stability of Biogranules. Appl Microbiol 

Biotechnol. 65(2), 143-148.  

Liu, Y. Q., Zhang, X., Zhang, R., Liu, W. T., and Tay, J. H. (2016). Effects of 

Hydraulic Retention Time on Aerobic Granulation and Granule Growth 

Kinetics at Steady State with A Fast Start-Up Strategy. Appl Microbiol 

Biotechnol. 100(1), 469-477.  

Liu, Y., Zhang, Y., and Ni, B. J. (2015b). Zero Valent Iron Simultaneously Enhances 

Methane Production and Sulfate Reduction in Anaerobic Granular Sludge 

Reactors. Water Res. 75, 292-300.  

Liu, Y., and Liu, Q. S. (2006). Causes and Control of Filamentous Growth in Aerobic 

Granular Sludge Sequencing Batch Reactors. Biotechnol Adv. 24(1), 115-127.  

Liu, Y., and Tay, J. H. (2004). State of The Art of Biogranulation Technology for 

Wastewater Treatment. Biotechnol Adv. 22(7), 533-563.  

Liu, Y. Q., and Tay, J. H. (2015). Fast Formation of Aerobic Granules by Combining 

Strong Hydraulic Selection Pressure with Overstressed Organic Loading Rate. 

Water Res. 80, 256-266.  

Liu, Y., Wang, Z. W., Qin, L., Liu, Y. Q., and Tay, J. H. (2005). Selection Pressure-

Driven Aerobic Granulation in A Sequencing Batch Reactor. Appl Microbiol 

Biotechnol. 67(1), 26-32.  

Liu, Y., Xu, H.L., Show, K.Y. and Tay, J.H (2002). Anaerobic Granulation 

Technology for Wastewater Treatment: A Review. World Journal of 

Microbiology and Biotechnology. 18, 99–113. 

Liu, Y., Yang, S. F., Liu, Q. S., and Tay, J. H. (2003). The Role of Cell Hydrophobicity 

in The Formation of Aerobic Granules. Curr Microbiol. 46(4), 270-274.  

Liu, Y.Q., Kong, Y., Tay, J.-H., and Zhu, J. (2011). Enhancement of Start-Up of Pilot-

Scale Granular SBR Fed With Real Wastewater. Separation And Purification 

Technology. 82, 190-196. 

Liu, Y.-Q., Moy, B., Kong, Y.-H., and Tay, J.-H. (2010). Formation, Physical 

Characteristics and Microbial Community Structure of Aerobic Granules in A 

Pilot-Scale Sequencing Batch Reactor For Real Wastewater Treatment. 

Enzyme and Microbial Technology. 46(6), 520-525.  



176 
 

Lohani, S. P., Chhetri, A., and Khanal, S. N. (2015). A Simple Anaerobic System for 

Onsite Treatment of Domestic Wastewater. African Journal of Environmental 

Science and Technology. 9(4), 292-300.  

Long, B., Yang, C. Z., Pu, W. H., Yang, J. K., Jiang, G. S., Dan, J. F. and Liu, F. B. 

(2014). Rapid Cultivation of Aerobic Granular Sludge in A Pilot Scale 

Sequencing Batch Reactor. Bioresour Technol. 166, 57-63.  

Lotito, A. M., De Sanctis, M., Di Iaconi, C., and Bergna, G. (2014). Textile 

Wastewater Treatment: Aerobic Granular Sludge vs Activated Sludge 

Systems. Water Res. 54, 337-346.  

Lotito, A. M., Di Iaconi, C., Fratino, U., Mancini, A., and Bergna, G. (2011). 

Sequencing Batch Biofilter Granular Reactor for Textile Wastewater 

Treatment. N Biotechnol. 29(1), 9-16.  

Lotito, A. M., Fratino, U., Bergna, G., and Di Iaconi, C. (2012). Integrated Biological 

and Ozone Treatment of Printing Textile Wastewater. Chemical Engineering 

Journal. 195-196, 261-269.  

Lourenço, N., Novais, J., and Pinheiro, H. (2006). Kinetic Studies of Reactive Azo 

Dye Decolorization in Anaerobic/aerobic Sequencing Batch Reactors. 

Biotechnol Lett. 28(10), 733-739.  

Lu, X., Yang, B., Chen, J. and Sun, R. (2009). Treatment Of Wastewater Containing 

Azo Dye Reactive Brilliant Red X-3B Using Sequential Ozonation and Upflow 

Biological Aerated Filter Process. J Hazard Mater. 161(1), 241-245.  

Lu, X., Zhen, G., Estrada, A. L., Chen, M., Ni, J., Hojo, T.and Li, Y. Y. (2015). 

Operation Performance and Granule Characterization of Upflow Anaerobic 

Sludge Blanket (UASB) Reactor Treating Wastewater with Starch as The Sole 

Carbon Source. Bioresource technology. 180, 264-273. 

Luo, J., Zhou, J., Qian, G., and Liu, J. (2014). Effective Anaerobic Biodegradation of 

Municipal Solid Waste Fresh Leachate Using A Novel Pilot-Scale Reactor: 

Comparison Under Different Seeding Granular Sludge. Bioresour Technol. 

165, 152-157.  

Lv, Y., Wan, C., Lee, D. J., Liu, X., and Tay, J. H. (2014). Microbial Communities of 

Aerobic Granules: Granulation Mechanisms. Bioresour Technol. 169, 344-

351.  



177 
 

Ma, D. Y., Wang, X. H., Song, C., and Wang, S. G. (2014). Biodegradation of Congo 

Red by Aerobic Granules in a Sequencing Batch Reactor. Advanced Materials 

Research. 955-959, 656-662.  

Ma, D. Y., Wang, X. H., Song, C., Wang, S. G., Fan, M. H., and Li, X. M. (2011). 

Aerobic Granulation for Methylene Blue Biodegradation in a Sequencing 

Batch Reactor. Desalination. 276(1), 233-238. 

Mace, S. and Alvarez, J. M (2002). Utilization of SBR Technology for Wastewater 

Treatment: An Overview. Ind. Eng. Chem. Res. 41, 5539-5553. 

Malaysian Investment Development Authority (MIDA). (2017). Malaysian Industrial 

Development Authority. Retrieved on March 24, 2017 from 

http://www.mida.gov.my 

Manavi, N., Kazemi, A. S., and Bonakdarpour, B. (2017). The Development of 

Aerobic Granules from Conventional Activated Sludge Under Anaerobic-

Aerobic Cycles and Their Adaptation for Treatment of Dyeing Wastewater. 

Chemical Engineering Journal. 312, 375-384.  

Manenti, D. R., Módenes, A. N., Soares, P. A., Espinoza-Quiñones, F. R., Boaventura, 

R. A. R., Bergamasco, R., and Vilar, V. J. P. (2014). Assessment of A 

Multistage System Based On Electrocoagulation, Solar Photo-Fenton and 

Biological Oxidation Processes for Real Textile Wastewater Treatment. 

Chemical Engineering Journal. 252, 120-130.  

Mao, Y., Xia, Y., and Zhang, T. (2013). Characterization of Thauera-Dominated 

Hydrogen-Oxidizing Autotrophic Denitrifying Microbial Communities by 

Using High-Throughput Sequencing. Bioresour Technol. 128, 703-710. 

Mao, Y., Zhang, X., Xia, X., Zhong, H., and Zhao, L. (2010). Versatile Aromatic 

Compound-Degrading Capacity and Microdiversity of Thauera Strains 

Isolated from A Coking Wastewater Treatment Bioreactor. J Ind Microbiol 

Biotechnol. 37(9), 927-934.  

Mata, A. M. T., Pinheiro, H. M., and Lourenço, N. D. (2015). Effect of Sequencing 

Batch Cycle Strategy on The Treatment of A Simulated Textile Wastewater 

With Aerobic Granular Sludge. Biochemical Engineering Journal. 104, 106-

114.  

McMullan, G., Meehan, C., Conneely, A., Kirby, N., Robinson, T., Nigam, P., Banat, 

I. M., Marchant, R. and Smyth, W. F. (2001). Microbial Decolourization and 

Degradation of Textile Dyes. Apply Microbial Biotechnology. 56, 81-87. 



178 
 

McSwain, B. S., Irvine, R. L., Hausner, M., and Wilderer, P. A. (2005). Composition 

and Distribution of Extracellular Polymeric Substances in Aerobic Flocs and 

Granular Sludge. Appl Environ Microbiol. 71(2), 1051-1057.  

Mishima, K. and Nakamura, M. (1991). Self-Immobilization Of Aerobic Activated 

Sludge- A Pilot Study Of The Aerobic Upflow Sludge Blanket Process In 

Municipal Sewage Treatment. Water Science And Technology. 23, 981– 990. 

Mitra, S., and Gupta, S. K. (2014). Pilot-Scale Treatment of a Trichloethylene Rich 

Synthetic Wastewater in Anaerobic Hybrid Reactor, with Morphological Study 

of The Sludge Granules. Clean Technologies and Environmental Policy. 16(5), 

947-956. 

Mohan, S. V., Rao, N. C., Prasad, K. K and Sarma, P. N (2005). Bioaugmentation of 

An Anaerobic Sequencing Batch Biofilm Reactor(AnSBBR) with 

Immobilized Sulphate Reducing Bacteria (SRB) for The Treatment of Sulphate 

Bearing Chemical Wastewater. Process Biochemistry. 40, 2849–2857. 

Monsalvo, V. M., Mohedano, A. F., Casas, J. A. and Rodríguez, J. J. (2009). 

Cometabolic Biodegradation of 4-Chlorophenol by Sequencing Batch Reactors 

at Different Temperature. Bioresour Technol. 100, 4572–4578. 

Morales, N., Figueroa, M., Fra-Vázquez, A., Val del Río, A., Campos, J. L., Mosquera-

Corral, A., and Méndez, R. (2013). Operation of An Aerobic Granular Pilot 

Scale SBR Plant to Treat Swine Slurry. Process Biochemistry. 48(8), 1216-

1221.  

Morgenroth, E. and Wilderer, P. A (1998). Sequencing Batch Reactor Technology: 

Concepts, Design and Experiences. J, Clwem. 314-321. 

Moussavi, G., Barikbin, B., and Mahmoudi, M (2010). The Removal of High 

Concentrations of Phenol from Saline Wastewater Using Aerobic Granular 

SBR. Chemical Engineering Journal. 158, 498–504. 

Moy, B.Y.P., Tay, J.H., Toh, S.K., Liu, Y. and Tay, S.T.L. (2002). High Organic 

Loading Influences the Physical Characteristics of Aerobic Sludge Granules. 

Letters in Applied Microbiology. 34, 407-412. 

Muda, K. (2010). Facultative Anaerobic Granular Sludge for Textile Dyeing 

Wastewater Treatment. Universiti Teknologi Malaysia. Thesis for degree of 

Doctor of Philosophy (Civil Engineering) 

Muda, K., Aris, A., Salim, M. R., Ibrahim, Z., van Loosdrecht, M. C., Ahmad, A., and 

Nawahwi, M. Z. (2011). The Effect of Hydraulic Retention Time on Granular 



179 
 

Sludge Biomass in Treating Textile Wastewater. Water Res. 45(16), 4711-

4721. 

Muda, K., Aris, A., Salim, M. R., Ibrahim, Z., Yahya, A., Van Loosdrecht, M. C., 

Nawahwi, M. Z. (2010). Development of Granular Sludge for Textile 

Wastewater Treatment. Water Res. 44(15), 4341-4350.  

Murali, V., Ong, S. A., Ho, L. N., and Wong, Y. S. (2013). Evaluation of Integrated 

Anaerobic-Aerobic Biofilm Reactor for Degradation of Azo Dye Methyl 

Orange. Bioresour Technol. 143, 104-111.  

Nawahwi, M.Z. (2009). Degradation of Reactive Red 195 by Selected Bacteria from 

Textile Wastewater. Master Thesis 

Nawaz, M. S. and Khan, S. J (2013). Effect of HRT on SBR Performance for 

Treatability of Combined Domestic and Textile Wastewaters. J. Chem.Soc. 

Pak, 35(2), 527-532. 

Neifar, M., Chouchane, H., Mahjoubi, M., Jaouani, A., and Cherif, A. (2016). 

Pseudomonas Extremorientalis BU118: A New Salt-Tolerant Laccase-

Secreting Bacterium with Biotechnological Potential in Textile Azo Dye 

Decolourization. 3 Biotech. 6(1), 107. 

Neoh, C. H., Noor, Z. Z., Mutamim, N. S. A., and Lim, C. K. (2016). Green 

Technology in Wastewater Treatment Technologies: Integration of Membrane 

Bioreactor with Various Wastewater Treatment Systems. Chemical 

Engineering Journal. 283, 582-594.  

Ni, S. Q., Gao, B. Y., Wang, C. C., Lin, J. G., and Sung, S. (2011). Fast Start-Up, 

Performance and Microbial Community in A Pilot-Scale Anammox Reactor 

Seeded with Exotic Mature Granules. Bioresour Technol. 102(3), 2448-2454. 

Ni, S.-Q., Sung, S., Yue, Q.-Y., and Gao, B.-Y. (2012). Substrate Removal Evaluation 

of Granular Anammox Process in A Pilot-Scale Upflow Anaerobic Sludge 

Blanket Reactor. Ecological Engineering, 38(1), 30-36. 

Nidheesh, P. V., Gandhimathi, R., and Ramesh, S. T. (2013). Degradation of Dyes 

from Aqueous Solution by Fenton Processes: A Review. Environ Sci Pollut 

Res Int. 20(4), 2099-2132.  

Nigam, P., Banat, I. M., Singh, D., and Marchant, R. (1996). Microbial Process for 

The Decolorization of Textile Effluent Containing Azo, Diazo and Reactive 

Dyes. Process biochemistry. 31(5), 435-442. 



180 
 

Nnaji, C. C. (2014). A Review of The Upflow Anaerobic Sludge Blanket Reactor. 

Desalination and Water Treatment. 52(22-24), 4122-4143. 

Nourmoradi, H., Zabihollahi, S., and Pourzamani, H. R. (2015). Removal of A 

Common Textile Dye, Navy Blue (NB), from Aqueous Solutions by Combined 

Process of Coagulation–Flocculation followed by Adsorption. Desalination 

and Water Treatment. 57(11), 5200-5211.  

Oehmen, A., Lemos, P. C., Carvalho, G., Yuan, Z., Keller, J., Blackall, L. L. and Reis, 

M. A. M. (2007). Advances in Enhanced Biological Phosphorus Removal: 

from Micro to Macro Scale. Water Research. 41, 2271-2300. 

Ong, S. L., Hu, J. Y., Ng, W. J., and Lu, Z. R. (2002). Granulation Enhancement in 

Anaerobic Sequencing Batch Reactor Operation. Journal of environmental 

Engineering. 128(4), 387-390. 

Ong, S.-A., Toorisaka, E., Hirata, M., and Hano, T. (2005). Treatment of Azo Dye 

Orange II in A Sequential Anaerobic and Aerobic-Sequencing Batch Reactor 

system. Environmental Chemistry Letters. 2(4), 203-207.  

Ong, S.-A., Toorisaka, E., Hirata, M., and Hano, T. (2012). Decolorization of Orange 

II Using an Anaerobic Sequencing Batch Reactor with and without Co-

Substrates. Journal of Environmental Sciences. 24(2), 291-296.  

Ong, Y. K., Li, F. Y., Sun, S.-P., Zhao, B.-W., Liang, C.-Z., and Chung, T.-S. (2014). 

Nanofiltration Hollow Fiber Membranes for Textile Wastewater Treatment: 

Lab-Scale and Pilot-Scale Studies. Chemical Engineering Science. 114, 51-57.  

Pan, S., Tay, J. H., He, Y. X., and Tay, S. T. L. (2004). The Effect of Hydraulic 

Retention Time on The Stability of Aerobically Grown Microbial Granules. 

Letters in Applied Microbiology. 38(2), 158-163.  

Pandey, A., Singh, P. and Iyengar, L. (2007). Bacterial Decolorization and 

Degradation of Azo Dyes. International Biodeterioration and Biodegradation. 

59, 73-84. 

Pang, Y. L., and Abdullah, A. Z. (2013). Current Status of Textile Industry Wastewater 

Management and Research Progress in Malaysia: A Review. Clean–Soil, Air, 

Water. 41(8), 751-764.  

Panswad, T. and Luangdilok, W. (2000). Decolorization of Reactive Dyes with 

Different Molecular Structures under Different Environmental Conditions. 

Water Research. 34(17), 4177-4184. 



181 
 

Parmar, N., and Shukla, S. R. (2015). Microbial Decolorization of Reactive Dye 

Solutions. CLEAN - Soil, Air, Water. 43(10), 1426-1432.  

Pasukphun, N. and Vinitnantharat, S. (2003). Degradation of Organic Substances and 

Reactive Dye in An Immobilized-Cell Sequencing Batch Reactor Operation on 

Simulated Textile Wastewater. Journal of Environmental Science and Health, 

Part A: Toxic/Hazardous Substances and Environmental Engineering. 38(10), 

2019-2028. 

Patel, A. A. (2010). Studies on Novel Heterocyclic Compounds and their Microbicidal 

Efficacy. Veer Narmad South Gujarat University. Thesis for degree of Doctor 

of Philosophy (Chemistry). 

Pathak, V. V., Kothari, R., Chopra, A. K., and Singh, D. P. (2015). Experimental and 

Kinetic Studies For Phycoremediation and Dye Removal by Chlorella 

Pyrenoidosa from Textile Wastewater. J Environ Manage. 163, 270-277.  

Pazdzior, K., Klepacz-Smolka, A., Ledakowicz, S., Sojka-Ledakowicz, J., Mrozinska, 

Z., and Zylla, R. (2009). Integration of Nanofiltration and Biological 

Degradation of Textile Wastewater Containing Azo Dye. Chemosphere. 75(2), 

250-255. 

Pearce, C.I., Guthrie, J.T. and Lloyd J.R. (2003). The Removal of Colour from Textile 

Wastewater Using Whole Cell Bacteria: A Review. Dyes and Pigments. 58, 

179-196. 

Pereira, L. and Alves, M. (2012). Dyes - Environmental Impact and Remediation. In 

Malik, A. and Grohmann, E. (Eds.). Environmental Protection Strategies for 

Sustainable Development: Strategies for Sustainability. New York. Springer 

Science - Buisness Media B.V. 111-162. 

Pereira, R. A., Pereira, M. F. R., Alves, M. M., and Pereira, L. (2014). Carbon Based 

Materials as Novel Redox Mediators for Dye Wastewater Biodegradation. 

Applied Catalysis B: Environmental. 144, 713-720.  

Pevere, A., Guibaud, G., Goin, E., Van Hullebusch, E., and Lens, P. (2009). Effects of 

Physico-Chemical Factors on The Viscosity Evolution of Anaerobic Granular 

Sludge. Biochemical Engineering Journal. 43(3), 231-238. 

Peyong, Y. N., Zhou, Y., Abdullah, A. Z., and Vadivelu, V. (2012). The Effect of 

Organic Loading Rates and Nitrogenous Compounds on The Aerobic Granules 

Developed Using Low Strength Wastewater. Biochemical Engineering 

Journal. 67, 52-59.  



182 
 

Pham, T. H., Rabaey, K., Aelterman, P., Clauwaert, P., De Schamphelaire, L., Boon, 

N., and Verstraete, W. (2006). Microbial Fuel Cells in Relation to 

Conventional Anaerobic Digestion Technology. Engineering in Life Sciences. 

6(3), 285-292. 

Phugare, S. S., Kalyani, D. C., Surwase, S. N., and Jadhav, J. P. (2011). Ecofriendly 

Degradation, Decolorization and Detoxification of Textile Effluent by A 

Developed Bacterial Consortium. Ecotoxicology and environmental safety. 

74(5), 1288-1296. 

Pielesz, A. (1999). The Process of The Reduction of Azo Dyes Used in Dyeing 

Textiles on The Basis of Infrared Spectroscopy Analysis. Journal of molecular 

structure. 511, 337-344. 

Pijuan, M., Werner, U., and Yuan, Z. (2011). Reducing the Startup Time of Aerobic 

Granular Sludge Reactors Through Seeding Floccular Sludge with Crushed 

Aerobic Granules. Water Res. 45(16), 5075-5083.  

Pilatin, S., and Kunduhoğlu, B. (2011). Decolorization of Textile Dyes by Newly 

Isolated Trametes Versicolor Strain. Anadolu University Journal of Science 

and Technology–C Life Sciences and Biotechnology. 1(2), 125. 

Ponraj, M., Gokila, K., and Zambare, V. (2011). Bacterial Decolorization of Textile 

Dye-Orange 3R. International Journal of Advanced Biotechnology and 

Research. 2(1), 168-177. 

Pronk, M., de Kreuk, M. K., de Bruin, B., Kamminga, P., Kleerebezem, R., and van 

Loosdrecht, M. C. (2015). Full Scale Performance of The Aerobic Granular 

Sludge Process for Sewage Treatment. Water Res. 84, 207-217.  

Puchana-Rosero, M. J., Lima, E. C., Ortiz-Monsalve, S., Mella, B., da Costa, D., Poll, 

E., and Gutterres, M. (2017). Fungal Biomass as Biosorbent for The Removal 

of Acid Blue 161 Dye in Aqueous Solution. Environmental Science and 

Pollution Research. 24(4), 4200-4209. 

Pushkar, P., and Mungray, A. K. (2016). Real Textile and Domestic Wastewater 

Treatment by Novel Cross-Linked Microbial Fuel Cell (CMFC) Reactor. 

Desalination and Water Treatment. 57(15), 6747-6760. 

Puvaneswari, N., Muthukrishnan, J., and Gunasekaran, P. (2006). Toxicity 

Assessment and Microbial Degradation of Azo Dyes. Indian Journal of 

Experimental Biology. 44, 618-626. 



183 
 

Qin, L., Liu, Y., and Tay, J.-H. (2004b). Effect of Settling Time on Aerobic 

Granulation in Sequencing Batch Reactor. Biochemical Engineering Journal. 

21(1), 47-52.  

Qin, L., Tay, J.-H., and Liu, Y. (2004a). Selection Pressure Is a Driving Force of 

Aerobic Granulation in Sequencing Batch Reactors. Process Biochemistry. 

39(5), 579-584.  

Raikar, R. V., Patil, R., and Virupakshi, A. (2015). Degradation of Phenol Using 

Sequential Batch Reactor. Int J Res Engineering Technol. 4, 542-6. 

Rajaguru P., Kalaiselvi K., Palanivel M., and Subburam V (2000). Biodegradation of 

Azo Dyes in Sequential Anaerobic-aerobic System. Appl Microbiol 

Biotechnol. 54, 268-273. 

Rajee, O., and Patterson, J. (2011). Decolorization of Azo Dye (Orange MR) by An 

Autochthonous Bacterium, Micrococcus sp. DBS 2. Indian journal of 

microbiology. 51(2), 159-163. 

Ramakrishnan, A. and Gupta, S. K. (2006). Anaerobic Biogranulation In a Hybrid 

Reactor Treating Phenolic Waste. Journal of Hazardous Materials. B137, 

1488–1495. 

Ramírez, C., Saldaña, A., Hernández, B., Acero, R., Guerra, R., Garcia-Segura, S. and 

Peralta-Hernández, J. M. (2013). Electrochemical Oxidation of Methyl Orange 

Azo Dye at Pilot Flow Plant Using BDD Technology. Journal of Industrial 

and Engineering Chemistry. 19(2), 571-579.  

Ren X. (2000). Development Of Environmental Performance Indicators for Textile 

Process and Product. Journal of Cleaner Production. 8, 473–481. 

Ren, T.T., Liu, L., Sheng, G.P., Liu, X.W., Yu, H.Q, Zhang, M.C. and Zhu, J.R. 

(2008). Calcium Spatial Distribution in Aerobic Granules and Its Effects on 

Granule Structure, Strength and Bioactivity. Water Research. 42, 3343-52. 

Renault, F., Sancey, B., Badot, P. M., and Crini, G. (2009). Chitosan for 

Coagulation/Flocculation Processes – An Eco-Friendly Approach. European 

Polymer Journal. 45(5), 1337-1348.  

Rezasoltani, S., Shayegan, J., and Jalali, S. (2015). Effect of pH on Aerobic 

Granulation and Treatment Performance in Sequencing Batch Reactors. 

Chemical Engineering and Technology. 38(5), 851-858.  

Rieger, P. G., Meier, H. M., Gerle, M., Vogt, U., Groth, T., and Knackmuss, H. J. 

(2002). Xenobiotics in The Environment: Present and Future Strategies to 



184 
 

Obviate the Problem of Biological Persistence. Journal of Biotechnology. 

94(1), 101-123. 

Rizvi, H., Ahmad, N., Abbas, F., Bukhari, I. H., Yasar, A., Ali, S., . . . Riaz, M. (2015). 

Start-Up of UASB Reactors Treating Municipal Wastewater and Effect of 

Temperature/Sludge Age And Hydraulic Retention Time (HRT) on Its 

Performance. Arabian Journal of Chemistry. 8(6), 780-786.  

Robinson, T., McMullan, G., Marchant, R. and Nigam, P. (2001). Remediation of 

Dyes in Textile Effluent: A Critical Review on Current Treatment 

Technologies with A Proposed Alternative. Bioresource Technology. 77, 247-

255. 

Rocktäschel, T., Klarmann, C., Ochoa, J., Boisson, P., Sørensen, K., and Horn, H. 

(2015). Influence of the Granulation Grade on the Concentration of Suspended 

Solids in the Effluent of A Pilot Scale Sequencing Batch Reactor Operated with 

Aerobic Granular Sludge. Separation and Purification Technology. 142, 234-

241.  

Rodrigues, C. S. D., Madeira, L. M., and Boaventura, R. A. R. (2014). Synthetic 

Textile Dyeing Wastewater Treatment by Integration of Advanced Oxidation 

and Biological Processes – Performance Analysis with Costs Reduction. 

Journal of Environmental Chemical Engineering. 2(2), 1027-1039. 

Rogosa, M. (1969). Acidaminococcus Gen. N., Acidaminococcus Fermentans Sp. N., 

Anaerobic Gram-Negative Diplococci Using Amino Acids as The Sole Energy 

Source for Growth. Journal of Bacteriology. 98(2), 756-766. 

Rosman, N. H., Nor Anuar, A., Chelliapan, S., Md Din, M. F., and Ujang, Z. (2014). 

Characteristics and Performance of Aerobic Granular Sludge Treating Rubber 

Wastewater at Different Hydraulic Retention Time. Bioresour Technol. 161, 

155-161.  

Rossetti, S., Tomei, M. C., Nielsen, P. H. and Tandoi, V. (2005). Microthrix Parvicella, 

Lamentous Bacterium Causing Bulking and Foaming in Activated Sludge 

Systems: A Review of Current Knowledge. FEMS Microbiol Rev. 29, 49 –64. 

Saba, B., Khalid, A., Nazir, A., Kanwal, H., and Mahmood, T. (2013). Reactive Black-

5 Azo Dye Treatment in Suspended and Attach Growth Sequencing Batch 

Bioreactor Using Different Co-Substrates. International Biodeterioration and 

Biodegradation. 85, 556-562.  



185 
 

Sachan, K., and Kapoor, V. P. (2007). Optimization of Extraction and Dyeing 

Conditions for Traditional Turmeric Dye. Indian Journal of Traditional 

Knowledge. 6(2), 270-278. 

Sadeghi‐Kiakhani, M., Arami, M., and Gharanjig, K. (2013). Dye removal from 

Colored‐Textile Wastewater using Chitosan‐PPI Dendrimer Hybrid as a 

Biopolymer: Optimization, Kinetic, and Isotherm Studies. Journal of Applied 

Polymer Science. 127(4), 2607-2619. 

Sahu, O., Mazumdar, B., and Chaudhari, P. K. (2014). Treatment of Wastewater by 

Electrocoagulation: A Review. Environ Sci Pollut Res Int. 21(4), 2397-2413.  

Saleh, M. M. A., and Mahmood, U. F (2004). Anaerobic Digestion Technology for 

Industrial Wastewater Treatment. Eighth International Water Technology 

Conference, Iwtc8, Alexandria, Egypt. 817-833. 

Samanta, A. K., and Agarwal, P. (2009). Application of Natural Dyes on Textiles. 

Indian Journal of Fibre and Textile Research. 34, 384-399. 

Santana, R. S. d. S., Pretti, A. A., Moreno, J. G., Dacanal, G. C., Tommaso, G., and 

Ribeiro, R. (2016). Effect of Biomass Configuration on The Behavior of Pilot-

Scale Anaerobic Batch Reactors Treating Dairy Wastewater. International 

Biodeterioration and Biodegradation. 106, 80-87.  

Santos, S. C. and Boaventura, R. A. (2015). Treatment of a Simulated Textile 

Wastewater in a Sequencing Batch Reactor (SBR) with Addition of a Low-

Cost Adsorbent. J Hazard Mater. 291, 74-82.  

Saratale, R. G., Gandhi, S. S., Purankar, M. V., Kurade, M. B., Govindwar, S. P., Oh, 

S. E., and Saratale, G. D. (2013). Decolorization and Detoxification of 

Sulfonated Azo Dye C.I. Remazol Red and Textile Effluent by Isolated 

Lysinibacillus Sp. RGS. J Biosci Bioeng. 115(6), 658-667.  

Saratale, R. G., Saratale, G. D., Chang, J. S., and Govindwar, S. P. (2010). 

Decolorization and Biodegradation of Reactive Dyes and Dye Wastewater by 

A Developed Bacterial Consortium. Biodegradation. 21(6), 999-1015.  

Saratale, R. G., Saratale, G. D., Chang, J. S., and Govindwara, S. P. (2011). Bacterial 

Decolorization and Degradation of Azo Dyes: A Review. Journal of the 

Taiwan Institute of Chemical Engineers. 42, 138-157.  

Sarayu, K., and Sandhya, S. (2012). Current Technologies for Biological Treatment of 

Textile Wastewater--A Review. Appl Biochem Biotechnol. 167(3), 645-661.  



186 
 

Sarfaraz, S., Thomas, S., Tewari, U. K and Iyengar, L (2004). Anoxic Treatment of 

Phenolic Wastewater in Sequencing Batch Reactor. Wat Res. 38, 965–971. 

Sarma, S. J., Tay, J. H., and Chu, A. (2017). Finding Knowledge Gaps in Aerobic 

Granulation Technology. Trends Biotechnol. 35(1), 66-78.  

Sarti, A., Silva, A. J., Zaiat, M and Foresti, E. (2009). The Treatment of Sulfate-Rich 

Wastewater Using an Anaerobic Sequencing Batch Biofilm Pilot-Scale 

Reactor. Desalination. 249, 241–246. 

Sathian, S., Rajasimman, M., Radha, G., Shanmugapriya, V., and Karthikeyan, C. 

(2014a). Performance of SBR for The Treatment of Textile Dye Wastewater: 

Optimization and Kinetic Studies. Alexandria Engineering Journal. 53(2), 

417-426.  

Sathian, S., Rajasimman, M., Rathnasabapathy, C. S., and Karthikeyan, C. (2014b). 

Performance Evaluation of SBR for The Treatment of Dyeing Wastewater by 

Simultaneous Biological and Adsorption Processes. Journal of Water Process 

Engineering. 4, 82-90.  

Saxena, S., and Raja, A. S. M. (2014). Natural Dyes: Sources, Chemistry, Application 

and Sustainability Issues. In Roadmap to sustainable textiles and clothing. 

Springer Singapore.37-80. 

Sayahi, E., Ladhari, N., Mechichi, T., and Sakli, F. (2016). Azo Dyes Decolourization 

by The Laccase from Trametes Trogii. The Journal of The Textile Institute. 1-

5.  

Schleinitz, K. M., Schmeling, S., Jehmlich, N., von Bergen, M., Harms, H., 

Kleinsteuber, S. and Fuchs, G. (2009). Phenol Degradation in The Strictly 

Anaerobic Iron-Reducing Bacterium Geobacter Metallireducens GS-15. Appl 

Environ Microbiol. 75(12), 3912-3919.  

Schmidt, J. E and Ahring, B. K. (1994). Extracellular Polymers in Granular Sludge 

From Different Upflow Anaerobic Sludge Blanket (UASB) Reators. Appl. 

Microbiol Biotechnol. 42, 457-462. 

Schwarzenbeck, N., Borges, J.M. and Wilderer, P.A. (2005). Treatment of Dairy 

Effluents in an Aerobic Granular Sludge Sequencing Batch Reactor. Appl. 

Microbiol. Biotechnol. 66, 711–718. 

Segneanu, A. E., Gozescu, I., Dabici, A., Sfirloaga, P., and Szabadai, Z. (2012). 

Organic Compounds FT-IR Spectroscopy. In Macro To Nano Spectroscopy. 

InTech. 



187 
 

Sen, S. K., Raut, S., Bandyopadhyay, P., and Raut, S. (2016). Fungal Decolouration 

and Degradation of Azo Dyes: A Review. Fungal Biology Reviews. 30(3), 112-

133.  

Senthilkumar, M., Gnanapragasam, G., Arutchelvan, V., and Nagarajan, S. (2011). 

Treatment of Textile Dyeing Wastewater Using Two-Phase Pilot Plant UASB 

Reactor with Sago Wastewater as Co-Substrate. Chemical Engineering 

Journal. 166(1), 10-14.  

Shah, M. P. (2014). Microbial Degradation and Decolorization of Acid Orange Dye 

by Anaerobic/Aerobic Sequential Process. International Journal of 

Environmental Bioremediation and Biodegradation. 2(3), 112-116. 

Shen, C.F and Guiot, S.R (1996). Long-Term Impact of Dissolved O2 on the Activity 

of Anaerobic Granules. Biotechnology and Bioengineering. 49, 611-620.  

Sheng, G. P., Yu, H. Q., and Li, X. Y. (2010b). Extracellular Polymeric Substances 

(EPS) of Microbial Aggregates in Biological Wastewater Treatment Systems: 

A Review. Biotechnol Adv. 28(6), 882-894.  

Sheng, G.-p., Li, A.-j., Li, X.-y., and Yu, H.-q. (2010a). Effects of Seed Sludge 

Properties and Selective Biomass Discharge on Aerobic Sludge Granulation. 

Chemical Engineering Journal. 160(1), 108-114.  

Shivayogimath, C. B and Ramanujam, T. K. (1999). Treatment of Distillery 

Spentwash by Hybrid UASB Reactor. Bioprocess Engineering. 21, 255-259. 

Silva, S. D. Q., Silva, D. C., Lanna, M. C. D. S., Baeta, B. E. L., and Aquino, S. F. D. 

(2014). Microbial Dynamics During Azo Dye Degradation in A UASB Reactor 

Supplied with Yeast Extract. Brazilian Journal of Microbiology. 45(4), 1153-

1160. 

Singh , K., and Arora, S. (2011). Removal of Synthetic Textile Dyes From 

Wastewaters: A Critical Review on Present Treatment Technologies. Critical 

Reviews in Environmental Science and Technology. 41(9), 807-878.  

Singh, M., and Srivastava, R. K. (2011). Sequencing Batch Reactor Technology for 

Biological Wastewater Treatment: A Review. Asia-Pacific Journal of 

Chemical Engineering. 6(1), 3-13 

Singh, S. V., and Purohit, M. C. (2012). Applications of Eco-Friendly Natural Dye on 

Wool Fibers Using Combination of Natural and Chemical Mordants. Universal 

Journal of Environmental Research and Technology. 2(2). 



188 
 

Sirianuntapiboon, S., and Chairattanawan, K. (2012). Effects of Some Operating 

Parameters on The Efficiency of A Sequencing Batch Reactor System for 

Treatment of Textile Wastewater Containing Acid Dyes. Desalination and 

Water Treatment. 50(1-3), 206-219.  

Sirianuntapiboon, S., and Sansak, J. (2008). Treatability Studies with Granular 

Activated Carbon (GAC) and Sequencing Batch Reactor (SBR) System for 

Textile Wastewater Containing Direct Dyes. J Hazard Mater. 159(2-3), 404-

411. 

Sivakumar, D., Gayathri, G., Nishanthi, R., Vijayabharathi, V., Sudeshna, D., and 

Kavitha, R. (2014). Role of Fungi Species in Colour Removal from Textile 

Industry Wastewater. International Journal of ChemTech Research. 6(9), 

4366-4372. 

Slokar, Y.M and Le Marechal, A.M (1998). Methods of Decoloration of Textile 

Wastewaters. Dyes and Pigments. 37(4), 335-356. 

Soares, P. A., Silva, T. F., Manenti, D. R., Souza, S. M., Boaventura, R. A., and Vilar, 

V. J. (2014). Insights into Real Cotton-Textile Dyeing Wastewater Treatment 

Using Solar Advanced Oxidation Processes. Environ Sci Pollut Res Int. 21(2), 

932-945.  

Soares, P. A., Souza, R., Soler, J., Silva, T. F. C. V., Souza, S. M. A. G. U., Boaventura, 

R. A. R., and Vilar, V. J. P. (2017). Remediation of A Synthetic Textile 

Wastewater from Polyester-Cotton Dyeing Combining Biological and 

Photochemical Oxidation Processes. Separation and Purification Technology. 

172, 450-462.  

Sobeck, D.C. and Higgins, M.J. (2002). Examination of Three Theories for 

Mechanisms of Cation-Induced Bioflocculation. Water Research. 36, 527-538. 

Solís, M., Solís, A., Pérez, H. I., Manjarrez, N., and Flores, M. (2012). Microbial 

Decolouration of Azo Dyes: A Review. Process Biochemistry. 47(12), 1723-

1748.  

Somasiri, W., Li, X. F., Ruan, W. Q., and Jian, C. (2008). Evaluation of The Efficacy 

of Upflow Anaerobic Sludge Blanket Reactor in Removal of Colour and 

Reduction of COD In Real Textile Wastewater. Bioresour Technol. 99(9), 

3692-3699.  



189 
 

Song, Z., Pan, Y., Zhang, K., Ren, N., and Wang, A. (2010). Effect of Seed Sludge on 

Characteristics and Microbial Community of Aerobic Granular Sludge. 

Journal of Environmental Sciences. 22(9), 1312-1318.  

Song, Z., Ren, N., Zhang, K., and Tong, L. (2009). Influence of Temperature on The 

Characteristics of Aerobic Granulation in Sequencing Batch Airlift Reactors. 

Journal of Environmental Sciences. 21(3), 273-278.  

Spagni, A. and Marsili-Libelli, S (2009). Nitrogen Removal Via Nitrite in A 

Sequencing Batch Reactor Treating Sanitary Landfill Leachate. Bioresour 

Technol. 100, 609–614. 

Spagni, A., Casu, S., and Grilli, S. (2012). Decolourisation of Textile Wastewater in 

A Submerged Anaerobic Membrane Bioreactor. Bioresource technology. 117, 

180-185. 

Spagni, A., Grilli, S., Casu, S., and Mattioli, D. (2010). Treatment of A Simulated 

Textile Wastewater Containing The Azo-Dye Reactive Orange 16 in An 

Anaerobic-Biofilm Anoxiceaerobic Membrane Bioreactor. International 

Biodeterioration and Biodegradation. 64, 676-681.  

Sponza, D. T. (2002). Extracellular Polymer Substances and Physicochemical 

Properties of Flocs in Steady and Unsteady-State Activated Sludge Systems. 

Process Biochemistry. 37(9), 983-998. 

Sponza, D.T. and Işık, M. (2005). Reactor Performances and Fate of Aromatic Amines 

through Decolorization of Direct Black 38 Dye under Anaerobic/Aerobic 

Sequentials. Process Biochemistry. 40(1), 35-44. 

Srinivasan, A., and Viraraghavan, T. (2010). Decolorization of Dye Wastewaters by 

Biosorbents: A Review. J Environ Manage. 91(10), 1915-1929.  

Sriram, N., and Reetha, D. (2015). Isolation and Characterization of Dye Degrading 

Bacteria from Textile Dye Effluents. Central European Journal of 

Experimental Biology. 4(2), 5-10. 

Starling, M., Castro, L. A. S., Marcelino, R. B. P., Leao, M. M. D., and Amorim, C. 

C. (2017). Optimized Treatment Conditions for Textile Wastewater Reuse 

Using Photocatalytic Processes Under UV and Visible Light Sources. Environ 

Sci Pollut Res Int. 24(7), 6222-6232.  

Subramani, S. E., and Thinakaran, N. (2017). Isotherm, Kinetic and Thermodynamic 

Studies on the Adsorption Behaviour of Textile Dyes onto Chitosan. Process 

Safety and Environmental Protection. 106, 1-10. 



190 
 

Subramanyam, R., and Mishra, I. M. (2013). Characteristics of Methanogenic 

Granules Grown on Glucose in An Upflow Anaerobic Sludge Blanket Reactor. 

Biosystems engineering. 114(2), 113-123. 

Sudha, M., Saranya, A., Selvakumar, G., and Sivakumar, N. (2014). Microbial 

Degradation of Azo Dyes: A Review. Int.J.Curr.Microbiol.App.Sci. 3(2), 670-

690. 

Sun, F.-y., Yang, C.-y., Li, J.-y., and Yang, Y.-j. (2006). Influence of Different 

Substrates on The Formation and Characteristics of Aerobic Granules in 

Sequencing Batch Reactors. Journal of Environmental Sciences. 18(5), 864-

871.  

Sun, J., Li, W., Li, Y., Hu, Y., and Zhang, Y. (2013). Redox Mediator Enhanced 

Simultaneous Decolorization of Azo Dye and Bioelectricity Generation in Air-

Cathode Microbial Fuel Cell. Bioresource technology. 142, 407-414. 

Syed, M. A., Sim, H. K., Khalid, A., and Shukor, M. Y. (2009). A Simple Method to 

Screen for Azo-Dye-Degrading Bacteria. J. Environ. Biol. 30(1), 89-92.  

Szabo, E., Liebana, R., Hermansson, M., Modin, O., Persson, F., and Wilen, B. M. 

(2017). Microbial Population Dynamics and Ecosystem Functions of 

Anoxic/Aerobic Granular Sludge in Sequencing Batch Reactors Operated at 

Different Organic Loading Rates. Front Microbiol. 8, 770.  

Tafesse, T.B., Yetemegne, A. K. and Kumar, S. (2015). The Physico-Chemical Studies 

of Wastewater in Hawassa Textile Industry. J Environ Anal Chem. 2, 153.  

Taheri, E., Khiadani Hajian, M. H., Amin, M. M., Nikaeen, M., and Hassanzadeh, A. 

(2012). Treatment of Saline Wastewater by A Sequencing Batch Reactor with 

Emphasis on Aerobic Granule Formation. Bioresour Technol. 111, 21-26.  

Talouizte, H., Merzouki, M., and Benlemlih, M. (2013). Treatment of Real Textile 

Wastewater Using SBR Technology: Effect of Sludge Age and Operational 

Parameters. Journal of Biotechnology Letters. 4(2), 79. 

Tang X.Y. (2014). The Impact of Asian Investment on Africa'a Textile Industries. 

Carnegie-Tsinghua Center for Global Policy, accessed on March 24, 2017. 

http://carnegieendowment.org/files/china_textile_investment.pdf 

Tang, C. J., Zheng, P., Zhang, L., Chen, J. W., Mahmood, Q., Chen, X. G., Yu, Y. 

(2010). Enrichment Features of Anammox Consortia from Methanogenic 

Granules Loaded with High Organic and Methanol Contents. Chemosphere. 

79(6), 613-619.  

http://carnegieendowment.org/files/china_textile_investment.pdf


191 
 

Tanksali, A. S. (2013). Treatment of Sugar Industry Wastewater by Upflow Anaerobic 

Sludge Blanket Reactor. IPACT-2013[14th – 15th March 2013] National 

Conference on Industrial Pollution and Control Technology-2013 

International Journal of Chemtech Research CODEN (USA). 5(3), 1246-1253 

April-June 2013. 

Tay, J.H and Yan, Y.G (1997). Anaerobic Biogranulation as Microbial Response to 

Substrate Adequacy. J. Environ. Eng. 123, 1002-1010. 

Tay, J.H., Liu, Q.S. and Liu, Y. (2001a). The Effects of Shear Force on the Formation, 

Structure and Metabolism of Aerobic Granules. Appl. Microbiol. Biotechnol. 

57, 227-233. 

Tay, J.H., Liu, Q.S. and Liu, Y. (2001b). The Role of Cellular Polysaccharides in the 

Formation and Stability of Aerobic Granules. Lett. Appl. Microbiol. 33, 222–

226. 

Tay, J.H., Liu, Q.S. and Liu, Y. (2001c). Microscopic Observation of Aerobic 

Granulation in Sequential Aerobic Sludge Reactor. Journal of Applied 

Microbiology. 91, 168-175. 

Tay, J.H., Pan, S., He, Y. and Tay, S.T.L. (2004). Effect of Organic Loading Rate on 

Aerobic Granulation. I: Reactor Performance. Journal of Environmental 

Engineering. 1094-1101. 

Tay, J.H., Tay, S.T.L., Ivanov, V., Pan, S. and Liu, Q.S. (2003). Biomass and Porosity 

Profile in Microbial Granules used for Aerobic Wastewater Treatment. Lett. 

Appl. Microbiol. 36, 297-301. 

Tay, S. T. L., Zhuang, W. Q., and Tay, J. H. (2005b). Start-Up, Microbial Community 

Analysis and Formation of Aerobic Granules in A Tert-Butyl Alcohol 

Degrading Sequencing Batch Reactor. Environmental science and technology. 

39(15), 5774-5780. 

Tay, S. T., Moy, B. Y., Maszenan, A. M., and Tay, J. H. (2005a). Comparing Activated 

Sludge and Aerobic Granules as Microbial Inocula for Phenol Biodegradation. 

Appl Microbiol Biotechnol. 67(5), 708-713.  

Teo, K., Xu, H., and Tay, J. (2000). Molecular Mechanism of Granulation. II: Proton 

Translocating Activity. J. Environ. Eng. 126(5), 411–418. 

Thanh, B. X., Visvanathan, C., and Aim, R. B. (2009). Characterization of Aerobic 

Granular Sludge at Various Organic Loading Rates. Process Biochemistry. 

44(2), 242-245.  



192 
 

Toh, S. K., Tay, J. H., Moy, B. Y., Ivanov, V., and Tay, S. T. (2003). Size-Effect on 

The Physical Characteristics of The Aerobic Granule in A SBR. Appl 

Microbiol Biotechnol. 60(6), 687-695.  

Toloti, A. A. and Mehrdadi, N. (2011). Wastewater Treatment from Antibiotics Plant 

(UASB Reactor). Int. J. Environ. Res. 5(1), 241-246. 

Tomei, M. C., Annesini, M. C., Luberti, R., Centob, G., and Senia, A. (2003). Kinetics 

of 4-Nitrophenol Biodegradation in A Sequencing Batch Reactor. Wat Res. 37: 

3803–3814. 

Tomei, M. C., Pascual, J. S., and Angelucci, D. M. (2016). Analysing Performance of 

Real Textile Wastewater Bio-Decolourization under Different Reaction 

Environments. Journal of Cleaner Production. 129, 468-477. 

Tony, B. D., Goyal, D., and Khanna, S. (2009). Decolorization of Direct Red 28 by 

Mixed Bacterial Culture in An Up-Flow Immobilized Bioreactor. J Ind 

Microbiol Biotechnol. 36(7), 955-960.  

Tran, N. H., Ngo, H. H., Urase, T., and Gin, K. Y. (2015). A Critical Review on 

Characterization Strategies of Organic Matter for Wastewater and Water 

Treatment Processes. Bioresour Technol. 193, 523-533.  

Trevor H.W.(2001). Biological Treatment Of A Synthetic Dye Water And An Industrial 

Textile Wastewater Containing Azo Dye Compounds. The Charles 

E.Via.Jr.Department of Civil and Environmental Engineering, Virginia 

Polytechnic Institute and State University, Thesis of Master of Science in 

Environmental Engineering.  

Tsuneda, S., Ejiri, Y., Nagano, T. and Hirata, A. (2004). Formation Mechanism of 

Nitrifying Granules Observed in an Aerobic Upflow Fluidized Bed (AUFB) 

Reactor. Water Science and Technology. 49 (11–12), 27-34. 

Tyrone, L.V. (1994). Textile Processing and Properties (1st ed) Netherlands. Elsevier 

Science B.V. 

van den Brand, T. P., Roest, K., Chen, G. H., Brdjanovic, D., and van Loosdrecht, M. 

C. (2015). Occurrence and Activity of Sulphate Reducing Bacteria in Aerobic 

Activated Sludge Systems. World J Microbiol Biotechnol. 31(3), 507-516.  

van der Zee, F. P., Lettinga, G., and Field, J. A. (2001). Azo Dye Decolourisation by 

Anaerobic Granular Sludge. Chemosphere. 44(5), 1169-1176. 

van Lier, J. B., van der Zee, F. P., Frijters, C. T. M. J., and Ersahin, M. E. (2015). 

Celebrating 40 Years Anaerobic Sludge Bed Reactors for Industrial 



193 
 

Wastewater Treatment. Reviews in Environmental Science and 

Bio/Technology. 14(4), 681-702.  

Verawaty, M., Pijuan, M., Yuan, Z., and Bond, P. L. (2012). Determining the 

Mechanisms for Aerobic Granulation from Mixed Seed of Floccular and 

Crushed Granules in Activated Sludge Wastewater Treatment. Water Res. 

46(3), 761-771. 

Verma, A. K., Bhunia, P., Dash, R. R., Tyagi, R. D., Surampalli, R. Y., and Zhang, T. 

C. (2015). Effects of Physico‐Chemical Pre‐Treatment on The Performance of 

An Upflow Anaerobic Sludge Blanket (UASB) Reactor Treating Textile 

Wastewater: Application of Full Factorial Central Composite Design. The 

Canadian Journal of Chemical Engineering. 93(5), 808-818. 

Verma, A. K., Dash, R. R., and Bhunia, P. (2012). A Review on Chemical 

Coagulation/Flocculation Technologies for Removal of Colour from Textile 

Wastewaters. Journal of environmental management. 93(1), 154-168. 

Verma, A. K., Nath, D., Bhunia, P., and Dash, R. R. (2016). Application of 

Ultrasonication and Hybrid Bioreactor for Treatment of Synthetic Textile 

Wastewater. Journal of Hazardous, Toxic, and Radioactive Waste. 21(2), 

04016018. 

Vickerstaff, T. (1954). The Physical Chemistry of Dyeing (2nd ed) London. Oliver and 

Boyd. 

Vijayalakshmidevi, S. R., and Muthukumar, K. (2015). Improved Biodegradation of 

Textile Dye Effluent by Coculture. Ecotoxicology and Environmental Safety. 

114, 23-30. 

Vijayaraghavan, K., and Yun, Y. S. (2008). Bacterial Biosorbents and Biosorption. 

Biotechnol Adv. 26(3), 266-291.  

Wan, C., Lee, D. J., Yang, X., Wang, Y., Wang, X., and Liu, X. (2015). Calcium 

precipitate induced aerobic granulation. Bioresour Technol. 176, 32-37.  

Wan, C., Yang, X., Lee, D. J., Wang, X. Y., Yang, Q., and Pan, X. (2014). Aerobic 

granulation of aggregating consortium X9 isolated from aerobic granules and 

role of cyclic di-GMP. Bioresour Technol. 152, 557-561.  

Wang, Z. W., Liu, Y., and Tay, J. H. (2006b). The Role of SBR Mixed Liquor Volume 

Exchange Ratio in Aerobic Granulation. Chemosphere. 62(5), 767-771.  

Wang, Z., Huang, K., Xue, M., and Liu, Z. (2011). Textile Dyeing Wastewater 

Treatment). INTECH Open Access Publisher. 91-116. 



194 
 

Wang, Z., Liu, L., Yao, J., and Cai, W. (2006a). Effects of Extracellular Polymeric 

Substances on Aerobic Granulation in Sequencing Batch Reactors. 

Chemosphere. 63(10), 1728-1735.  

Wang, C., Xue, Z. X., Cao, J. S. and Fang, F. (2012). Influence of Hydrodynamic 

Shear Force on Kinetics Characteristic of Anammox Granular Sludge. Journal 

of Food, Agriculture and Environment. 10 (2), 1012-1016. 

Weber, S. D., Ludwig, W., Schleifer, K. H., and Fried, J. (2007). Microbial 

Composition and Structure of Aerobic Granular Sewage Biofilms. Appl 

Environ Microbiol. 73(19), 6233-6240.  

Wei, D., Qiao, Z., Zhang, Y., Hao, L., Si, W., Du, B., and Wei, Q. (2013). Effect of 

COD/N Ratio on Cultivation of Aerobic Granular Sludge in A Pilot-Scale 

Sequencing Batch Reactor. Appl Microbiol Biotechnol. 97(4), 1745-1753. 

Wei, D., Si, W., Zhang, Y., Qiao, Z., Yao, Z., Zhao, W. and Du, B. (2012). Aerobic 

Granulation and Nitrogen Removal with The Effluent of Internal Circulation 

Reactor in Start-Up of a Pilot-Scale Sequencing Batch Reactor. Bioprocess 

Biosyst Eng. 35(9), 1489-1496. 

Wijetunga, S., Li, X. F., and Jian, C. (2010). Effect of Organic Load on 

Decolourization of Textile Wastewater Containing Acid Dyes in Upflow 

Anaerobic Sludge Blanket Reactor. J Hazard Mater. 177(1-3), 792-798.  

Winkler, M. K., Kleerebezem, R., de Bruin, L. M., Verheijen, P. J., Abbas, B., 

Habermacher, J., and van Loosdrecht, M. C. (2013). Microbial Diversity 

Differences within Aerobic Granular Sludge and Activated Sludge Flocs. Appl 

Microbiol Biotechnol. 97(16), 7447-7458.  

Wirtz, R.A. and Dague, R.R. (1996). Enhancement of Granulation and Start-Up in 

Anaerobic Sequencing Batch Reactor. Water Environmental Research. 68, 

883-892 

Wu, J., Zhou, H. M., Li, H. Z., Zhang, P. C., and Jiang, J. (2009). Impacts of 

Hydrodynamic Shear Force on Nucleation of Flocculent Sludge in Anaerobic 

Reactor. Water Res. 43(12), 3029-3036.  

Wu, Y., Wang, C., Liu, X., Ma, H., Wu, J., Zuo, J., and Wang, K. (2016). A New 

Method of Two-Phase Anaerobic Digestion for Fruit and Vegetable Waste 

Treatment. Bioresour Technol. 211, 16-23.  



195 
 

Wuertz S., Okabe S. and Hausner M (2004). Microbial Communities and Their 

Interactions in Biofilm Systems: An Overview. Water Science and Technology. 

49(11–12), 327– 336. 

Xu, H., He, P., Wang, G., and Shao, L. (2011). Effects of Activated Sludge Flocs and 

Pellets Seeds on Aerobic Granule Properties. Journal of Environmental 

Sciences. 23(4), 537-544.  

Yagub, M. T., Sen, T. K., Afroze, S., and Ang, H. M. (2014). Dye and Its Removal 

from Aqueous Solution by Adsorption: A Review. Adv Colloid Interface Sci. 

209, 172-184.  

Yan, Y. G. and Tay, J. H (1997). Characterisation of The Granulation Process During 

UASB Start-Up. Wat. Res. 31(7), 1573-158. 

Yang, S.-F., Tay, J.-H., and Liu, Y. (2003). A Novel Granular Sludge Sequencing 

Batch Reactor for Removal of Organic and Nitrogen from Wastewater. J 

Biotechnol. 106(1), 77-86.  

Yang, S. F., Liu, Q. S., Tay, J. H., and Liu, Y. (2004). Growth Kinetics of Aerobic 

Granules Developed in Sequencing Batch Reactors. Letters in Applied 

Microbiology. 38(2), 106-112.  

Yang, Y. C., Liu, X., Wan, C., Sun, S., and Lee, D. J. (2014). Accelerated Aerobic 

Granulation using Alternating Feed Loadings: Alginate-Like 

Exopolysaccharides. Bioresour Technol. 171, 360-366.  

Yasar, A., and Tabinda, A. B. (2010). Anaerobic Treatment of Industrial Wastewater 

by UASB Reactor Integrated with Chemical Oxidation Processes; An 

Overview. Pol. J. Environ. Stud. 19(5), 1051-1061. 

Yetilmezsoy, K. and Zengin, Z. S. (2007). Stochastic Modeling Applications for The 

Prediction of COD Removal Efficiency of UASB Reactors Treating Diluted 

Real Cotton Textile Wastewater. Stochastic Environmental Research and Risk 

Assessment. 23(1), 13-26. 

Yetilmezsoy, K., Ilhan, F., Sapci-Zengin, Z., Sakar, S., and Gonullu, M. T. (2009). 

Decolorization and COD Reduction of UASB Pretreated Poultry Manure 

Wastewater by Electrocoagulation Process: A Post-Treatment Study. J Hazard 

Mater. 162(1), 120-132. 

Younes, S. B., Cherif, I., Dhouib, A., and Sayadi, S. (2016). Trametes trogii: A 

Biologic Powerful Tool for Dyes Decolorization and Detoxification. Catalysis 

Letters. 146(1), 204-211. 



196 
 

Yu, H. Q., Fang, H. H. P. and Tay, J. H (2001). Enhanced Sludge Granulation in 

Upflow Anaerobic Sludge Blanket (UASB) Reactors by Aluminium Chloride. 

Chemosphere. 44, 31-36. 

Yu, L. J., Wang, H. Y., Song, H. J., Kong, D. F., and Chen, T. (2013). Performance of 

a Pilot-Scale Hydrolysis Acidification and Improved UASB Process for the 

Treatment of Alcohol Wastewater: Sludge Granulation and Treatment 

Efficiency. Advanced Materials Research. 726-731, 2246-2251.  

Yurtsever, A., Sahinkaya, E., Aktas, O., Ucar, D., Cinar, O., and Wang, Z. (2015). 

Performances of Anaerobic and Aerobic Membrane Bioreactors for the 

Treatment of Synthetic Textile Wastewater. Bioresour Technol. 192, 564-573.  

Zabłocka-Godlewska, E., Przystaś, W., and Grabińska-Sota, E. (2012). 

Decolourization of Diazo Evans Blue by Two Strains of Pseudomonas 

Fluorescens Isolated from Different Wastewater Treatment Plants. Water, Air, 

and Soil Pollution. 223(8), 5259-5266. 

Zehra, T., Priyantha, N., and Lim, L. B. L. (2016). Removal of Crystal Violet Dye 

from Aqueous Solution Using Yeast-Treated Peat as Adsorbent: 

Thermodynamics, Kinetics, and Equilibrium Studies. Environmental Earth 

Sciences. 75(4), 357. 

Zeng, X., Cai, Y., Liao, X., Zeng, X., Luo, S., and Zhang, D. (2012). Anthraquinone 

Dye Assisted the Decolorization Of Azo Dyes by A Novel Trametes Trogii 

Laccase. Process Biochemistry. 47(1), 160-163. 

Zhang, L., Feng, X., Zhu, N., and Chen, J. (2007). Role of Extracellular Protein in The 

Formation and Stability of Aerobic Granules. Enzyme and Microbial 

Technology. 41(5), 551-557.  

Zhang, Q., Jing, Y. H., Shiue, A., Chang, C. T., Chen, B. Y., and Hsueh, C. C. (2012). 

Deciphering Effects of Chemical Structure on Azo Dye 

Decolorization/Degradation Characteristics: Bacterial Vs. Photocatalytic 

Method. Journal of the Taiwan Institute of Chemical Engineers. 43(5), 760-

766. 

Zhang, S., Li, A., Cui, D., Yang, J., and Ma, F.(2011b). Performance of Enhanced 

Biological SBR Process for Aniline Treatment by Mycelial Pellet as Biomass 

Carrier. Bioresour Technol. 102, 4360–4365. 



197 
 

Zhang, Y., Jing, Y., Zhang, J., Sun, L., and Quan, X. (2011a). Performance of A ZVI-

UASB Reactor for Azo Dye Wastewater Treatment. Journal of Chemical 

Technology and Biotechnology. 86(2), 199-204.  

Zhao, L., Zhou, J., Jia, Y., and Chen, J. (2010). Biodecolorization of Acid Red GR by 

a Newly Isolated Dyella Ginsengisoli LA-4 Using Response Surface 

Methodology. J Hazard Mater. 181(1-3), 602-608.  

Zheng, Y.M., Yu, H.Q. and Sheng, G.P. (2005). Physical and Chemical Characteristics 

of Granular Activated Sludge from a Sequencing Batch Airlift reactor. Process 

Biochemistry. 40(2), 645-650. 

Zhong, C., Wang, Y., Wang, Y., Lv, J., Li, Y., and Zhu, J. (2013). High-Rate Nitrogen 

Removal and Its Behavior of Granular Sequence Batch Reactor Under Step-

Feed Operational Strategy. Bioresour Technol. 134, 101-106.  

Zhu, J. and Wilderer, P.A. (2003). Effect of Extended Idle Conditions on Structure and 

Activity of Granular Activated Sludge. Water Res. 37, 2013-2018. 

Zhu, L., Lv, M. L., Dai, X., Yu, Y. W., Qi, H. Y., and Xu, X. Y. (2012). Role and 

Significance of Extracellular Polymeric Substances on The Property of 

Aerobic Granule. Bioresour Technol. 107, 46-54.  

Zimmermann, T., Gasser, F., Kulla, H. and Leisinger, T. (1984). Comparison of Two 

Bacterial Azoreductases Acquired during Adaption to Growth on Azo Dyes. 

Arch. Microbiol. 138, 37-43. 

Zita, A. and Hermansson, M. (1997). Effects of Bacterial Cell Surface Structures and 

Hydrophobicity On Attachment To Activated Sludge Flocs. Appl. Environ. 

Microbiol. 63, 1168-1170. 

Zollinger, H. (2003). Color Chemistry: Syntheses, Properties and Applications of 

Organic Dyes and Pigment (3rd ed) Switzerland. Verlag Helvetica Chimica 

Acta AG and WILEY-VCH GmbH and Co. 

Zuriaga-Agustí, E., Iborra-Clar, M. I., Mendoza-Roca, J. A., Tancredi, M., Alcaina-

Miranda, M. I., and Iborra-Clar, A. (2010). Sequencing Batch Reactor 

Technology Coupled with Nanofiltration for Textile Wastewater Reclamation. 

Chemical Engineering Journal. 161(1-2), 122-128. 


	ranjenipa123031d18ttp
	img-104163435
	complete cover till acknowledgement ediited new
	ABSTRACT NEW editted TDA
	TABLE OF CONTENTS editted new
	chapter 1 and 2 pre access
	img-104163435
	complete cover till acknowledgement ediited new
	ABSTRACT NEW editted TDA
	TABLE OF CONTENTS latest to print editted
	CHAPTER 1 editted
	chapter 2 editted


	chapter 2 editted
	chapter 3 editted
	Chapter 4 editted afta sv checking
	CHAPTER 5 editted
	References final editteed
	APPENDIX A TO PRINT editted
	APPENDIX B-NGS without pie charts editted
	NGS



