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ABSTRACT

The advancements in technologies are important source of discharge of adulterants in the environment. Wastewater
is major pollutant which is produced in very large from domestic use and different industries such as dairy industry,
pharmaceutical industry, food industry etc. Here, the discussion is about membrane bioreactor, efficiently used for
waste-water treatment which is produced from various sources in to make it fit for its release in the environment.
Microfiltration and ultra-filtration techniques used by membrane bioreactor makes it more efficient for maintaining

the pH, COD removal, BOD, total quantity of solids in wastewater.
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1. INTRODUCTION

Inadequate water quality is produced from industries, commercial and agricultural activities (Tilley, 2014).This
water is adverse for human health and also for the animals, plants. It causes some serious harm to the people

therefore water treatment should be done well before use.

The various waste water source from household activities include human excreta, surfactants etc. Industries facing
difficulties to treat pharmaceutical non-biodegradable waste Industries produce waste (Naddeo, Meri¢, Kassinos,
Belgiorno, & Guida, 2009) or pesticide manufacturing, production of oil and natural gas, Physical and chemical
pollutants: fluorinated compound(Arvaniti & Stasinakis, 2015), hormones(Bletsou, Asimakopoulos, Stasinakis,
Thomaidis, & Kannan, 2013), substances which harms our endocrine system (Gatidou et al., 2016) and polyamides

and polyesters (Gatidou, Arvaniti, & Stasinakis, 2019) produce polluted water.
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Biological pollutants can have tendency of water deterioration quality. Non- pathogenic bacteria, arthropods and
small fishes also degrade the purity of water wastage (Andersson, 2016) and pollution in water is increasing.
Therefore elimination of scarcity of water for humans, plants and animals, the wastewater produced from various

domestic, industrial, agricultural sources etc should be made free from waste.

Removal of the pathogenic microbes, color and waste water odour is the elimination of harmful agents from water
and it should not pose any threat to human health (Organization WHO, 2006) and the pure fluid can be returned to
water cycle without any ill effect on the environment. Treatment of waste-water is a part of a technique known as

sanitation.

There are a variety of methods for it like implementation of processes using biologically available agents which
involves aerobic condition presence — aerated lagoons and activated sludges etc. Other bioreactors which are used
for treatment such continuous stirred tank reactor, membrane bioreactor (Samer, 2015). Membrane bioreactors are
the bioreactors which are made up of combination of ultra-filtration and micro filtration techniques with biological

waste water for treatment.

For waste from municipalities and industries membrane bioreactor is widely(Hernaningsih, 2014). In this a grid to
terminate solid waste, a pre-treatment chamber where waste water is pretreated, the water is then aerated and passed
through filters and is disinfected. Further the treated water is collected and is considered fit for different purposes

(Pandey & Singh, 2014)

Membrane bioreactors may provide with plenty opportunities to overcome a lot of problems in sludge activation
which results tertiary treatment. Exhibition of high operational reliability and delivery of pure effluent hygienically
are step concerning qualities (Morrow et al., 2018). Membrane bioreactor can produce the high quality effluent

which is treated well to enable it being discharged in water bodies or to reuse it.

Waste water can be treated by membrane bioreactor containing suspended solids with high concentration.
Bioreactors are of two types which are used which include submerged membrane bioreactor which is present in the

integral portion of bioreactor and an external membrane bioreactor having separate membrane unit (Atkinson, 2006)
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2. METHODS AND DESCRIPTION

There are plenty settings which are required for membrane bioreactor such as extraction and diffusion systems
(Livingston et al., 1998) In extractive systems to extract specific component from one side of membrane to another
for discrete bio treatment or remaining effluent treatment (M. S. Lee, 2007) .To magnify the use for treatment,
diffusive Membrane bioreactors are installed in which the membrane was involved in gaseous input form of
molecule (Stephenson, 1994) without having to undergo dissolution, it symbolizes that the gas was allowed to pass
directly into the biofilm, formed directly on membrane (K.-C. Lee & Rittmann, 2002) It leads to the complete use of
the gas as compared with conventional sparging (McAdam & Judd, 2006). The membrane bioreactors therefore

require a bioreactor setup with the membrane for ultrafiltration or micro filtration technique.

2.1Wastewater from municipalities

The wastewater from municipalities is treated to remove carbon, nitrogen and also harmful bacteria and viruses
from it (Rosenberger et al., 2002). In this removal the wastewater the foremost thing to be kept in mind for high
quality of effluent should be maintained (Sari Erkan, Bakaraki Turan, & Onkal Engin, 2018)

Oxygen demand in water is gained by using aerobic membrane bioreactors in municipal wastewater treatment
(Judd, 2010) and elimination of coliform bacteria. A pilot scale research was conducted using HF membrane (Wei,
Huang, Aim, Yamamoto, & Amy, 2011) (Habib et al., 2017)worked on membrane blocking by studying relaxation
effect on it during wastewater treatment by Membrane bioreactor. Several times relaxation period was taken into
consideration from zero to two minutes with increment of 0.5 min and filtration was done for a total of 10 minutes.

Freeing of waste from industries from contaminants depends on industry type from which wastage is coming.

2.2 Industrial wastewater treatment

The wastewater from industries consists of many environment harming agents. The various parameters which have
to be kept in mind are pH , oxygen demand of chemical , biological oxygen demand, total solids which are
suspended in the wastewater to be treated, total amount of nitrogen present in water, ammonia, concentration of
heavy metals ,turbidity (Dohare & Trivedi, 2014). Biological agents i.e. microbes are not very effective due to very
high pH and salts(Lefebvre & Moletta, 2006)

Salts of high concentration are found mostly in wastewater from leather industries, petroleum industries etc.
Physico-chemical methods are preferred for salty water from industries. Bioreactors with membranes are setup for
the industrial wastewater for low salt concentration as these bioreactors eliminate the major harmful contents like

phenols and volatile compounds and also maintain the BOD and COD of wastewater.

The wastewater is treated so well that there is no need for the tertiary treatment of water (Sipma, Osuna,
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Emanuelsson, & Castro, 2010). (Marrot & BARRIOS-MARTINEZ, n.d.) in his review concluded that submerged
membrane bioreactor is very advantageous for the eliminating waste from water than the conventional methods. The

main focus of the study was on the removal of COD and TSS.

2.3 Wastewater from food industry

A lot of wastewater is generated from industries with food production which is a potent source of environmental
pollution. It is very costly for produced waste water when it comes to its treatment as it consists a lot of organic
compounds, total suspended solids,fat and oil grease concentration(Mutamim, Noor, Hassan, & Olsson, 2012). In
addition, it has high biochemical and chemical oxygen demand. (Jianlong & Jing, 2005) Anoxic and membrane
bioreactor combination is used in their study. They pumped the wastewater via anoxic bioreactor and then allowed it
move through bioreactor for treatment. For the removal of nitrogen liquid mixture from reactor was transferred to

anoxic bioreactor to provide a mechanical mixing with 21h! flow rate.

In another study the membrane bioreactor was involved remove suspended solids and COD of wastewater
(Kleerebezem & Macarie, 2003) .Suspended solids are eliminated by anaerobic bioreactor from waste and also
reduced the COD of wastewater and Membrane Fouling was a limiting factor. (Farizoglu & Uzuner, 2011)
conducted their study on wastewater from dairy industry with biological high-performance system. There were

different parameters which were observed such as the organic compounds and the hydraulic time.

2.4 Paper and pulp Mill Wastewater

A lot of required in the paper industry for pulp preparation and for the bleaching of paper by destroying the lignin
which turns the paper white in color(Lerner, Stahl, & Galil, 2007).1t has been estimated that on an average for every
ton of its production in the paper industry 17,000 gallons of water which has been industrially processed is
required(Juzni¢, 2018) .The wastewater produced has impacted the environment thermally and has also raised in the

growth of slimes in the surroundings.

Membrane bioreactors have been used to reduce wastewater released in nature by treating it (Bérubé & Hall,
2000)(Dias, Rezende, Silva, & Linardi, 2005).The membrane bioreactors used were able to remove the suspended
solids, maintain the COD level and also made it less harmful to be discharged (Lin, Lee, & Huang, 2010). There
were various studies which were conducted that indicated that ancient systems were not as efficient as this
bioreactor system. It was so because chemical oxygen demand removal efficacy was more in this system. The pH

could be maintained and the total suspended solids can be removed more effectively.
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3. RESULT AND DISCUSSION

3.1 Wastewater from municipalities

Different studies which have been discussed above for the indicated that there are certain factors which needs to be
considered for purifying water from municipalities like oxygen content in water should be maintained which was
shown by (Wei et al., 2011) in which the concentration of COD, BOD, NH4—N, and TP was found to be 40, 1, 3.4,

and 1.5 mg/L. In observation, coliform bacteria were not found.

(Ueda & Hata, 1999) confirmed the BOD (biological oxygen demand), TOC( total oxygen content), Total suspended
solids and coliform bacteria removal efficiencies were found to be 99%, 93%, 100%, 79%, 74% and 6 log units. The
nitrogen and carbon level should be decreased to make it fit for use. Membrane bioreactors proved to be a very
useful tool for improving the quality of water.(Habib et al., 2017) observed in his study that the 96.5% efficiency
changed.

Without relaxation of removal of COD varied from 96.5% and in the range 92% and 96.5% with relaxation. Total %
of Nitrogen pull out efficiency was 79.2% without relaxation and from 85.5% - 81.7% with range of 1 to 2 min.

3.2 Wastewater from industries

The toxic and the harmful compounds from wasterwater can be withdrawn using membrane bioreactors. These
bioreactors use fine membrane and follow the principle of ultrafiltration. High salt containing wastewater cannot be
treated by these bioreactors as there could be a problem of microbial inhibition and also the deflocculation of
sludge.

(Yang, Cicek, & llg, 2006) stated in his study that extreme pH, high toxicity etc can be treated really well in

submergerd bioreactors and therefore it has proved to be very advantageous The total amount of solids suspended in
the industrial wastewater can be washed off with this bioreactor.

3.3Wastewater from food industry

(Jianlong & Jing, 2005) observed from their study that change in rate of COD loading was from 1.2-3.4 kg COD

m3 day!, % of COD flushed off from 72.2 to 97.5. The maximum volumetric NH** — N and Total load of Nitrogen
was 1.02 kg N m 2 day*

(Farizoglu & Uzuner, 2011) used high performance biological membrane system and observed the organic load was
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53 kg COD/m? /day, percentage of Chemical oxygen demand was97%-98% in 3 h of hydraulic retention time. Thus
it was concluded from the studies that these bioreactors functions effectively as the total dissolved solids, oil and

grease waste, COD and other toxic compounds can be removed.

3.4 Pulp and Paper Mill Wastewater

(Lin et al., 2010) reported in his study that membrane bioreactors process can generally remove 82%—-99% of COD
and 100% of Solids suspended. In the comparative studies conducted between the conventional and the membrane
bioreactor system. (Bertanza et al., 2017) A COD, N2 and phosphorus mass balance was estimated. COD removal
was approximately same in both systems .The only difference was that a slightly higher amount of oxidiation of

COD in water line of the Membrane Bioreactor system (+5%).

Similarly in case of nitrogen the difference was a slightly better quality of effluent obtained due to better retention
of slow-growing nitrifying biomass. The effluent phosphorus concentration is slightly higher for the MBR
comparatively (1.0 vs 0.6 mg/L). This reduced discharge of Phosphorus with the excess and dewatered sludge for
the MBR system.

(Dufresne, Lavallee, Lebrun, & Lo, 1998) stated the same results for the removal to contaminants to reuse the
water. (Galil, Sheindorf, Stahl, Tenenbaum, & Levinsky, 2003) conducted a research on membrane bioreactor
system and conventional activated sludge system for improving effluent quality from an anaerobic reactor and
observed that the removal efficiency of COD using conventional method was only 86% in case of organic load of 1

kg COD/m?® which was very less.

4. CONCLUSION

In the study it was concluded that membrane bioreactor system is an efficient system to enhance wastewater quality

that is produced from various industries. It can treat the wastewater on a pilot scale mainly. The membranes used in
this bioreactor are cheaper, easily available and can be reused numerous times. The production cost is cut down as

the water can be so well treated that it is fit for reuse.

The system proved itself to be much better than the conventional methods used for wastewater treatment process
which enables it to be more precise and more beneficial. The comparative studies between the conventional and
bioreactor system indicated that the observation with respect to chemical oxygen demand removal, pH maintenance,
total solids suspended and N2 and Phosphorus removal from wastewater made it fit for reuse was much more by

modern method.
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Thus, membrane bioreactor system proved to have much more advantages than the conventional methods. The let
down condition of the system is its incapability to purify wastewater with high salt concentration. Thus to overcome
this drawback one could use a membrane bioreactor with halophilic bacteria as they have an ability to grow in high

salt concentration.
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