(@) lJ_.J!IEI!FJ International Fournal of Regearch and Vebietn

www.ijrrjournal.com E-1SSN: 2349-9788; P-1SSN: 2454-2237

Review Article

A Review on Advanced Membrane Separation
Methods for Water Treatment

Sunil J. Kulkarni, Pallavi M. Kherde

Datta Meghe College of Engineering, Airoli, Navi Mumbai, Maharashtra, India

Corresponding Author: Sunil J. Kulkarni

Received: 28/07/2015 Revised: 04/08/2015 Accepted: 21/08/2015

ABSTRACT

Membrane separation methods are becoming more and more important in the era of rapid
industrialization. The industrialization in inevitable for meeting the demand of rapid urbanization and
increased living standard. The undesirable side effect of this industrial growth is water pollution. Many
industries discharge effluents with high pollutant loading. Membrane separation methods give the product
with uniform quality. Reverse osmosis, ultrafiltration, microfiltration and nanofiltration are few important
membrane separation methods. Many modifications in these processes are also tried by various
investigators to overcome the disadvantages. The current review summarizes the research carried out for

water treatment by membrane technology.
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INTRODUCTION

Wastewater treatment is important
area of investigation in environmental
science and engineering. The polluted water
can cause various short term and long term
diseases. Organic matter content of
wastewater can affect the aquatic life if
discharged without treatment. % the heavy
metal content can cause various health
effects on human beings and animals.
the removal of organic matter can be carried
out by various methods such as activated
sludge process, trickling filters and
adsorption. 01!

Various  membrane  separation
methods are also used with or without
incorporating conventional techniques. *¢*"]
Heavy metals can also be removed by

various biological and non biological
methods. ®%1  Nowadays membrane
separation techniques are becoming more
and more important because of separation
efficiency and purity of product effluent.
The membrane separation technology can be
coupled with other treatment technologies
like membrane bioreactor for more effective
treatment. The current review summarizes
studies and research on advanced membrane
separation methods for water treatment.

RESEARCH ON ADVANCED
MEMBRANE TREATMENT FOR
EFFLUENT: Esfahani et. al carried out
investigation on membrane separation for
industrial waste water treatment. ! The
membrane separation processes produce
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products with uniform and similar high
purity, not related to the inlet wastewater.
They discussed membrane separation
techniques such as reverse osmosis (RO),
microfiltration (MF), ultrafiltration (UF),
nanofiltration (NF) methods, Hybrid
membrane systems and the membrane bio-
reactor methods. According to these studies
space requirement and cost are major
disadvantages of membrane separation
operations.

Al-Rekabi et.al, discussed advanced
wastewater treatment techniques. 2 They
discussed membrane treatment of effluents
from secondary biological wastewater
treatment plants, and integrated bio-
membrane treatment of industrial and
municipal  wastewaters.  Advances in
polymer technology has, according to them
led to membranes having improved
contaminant rejection capabilities, lower
pressure  requirements, and  greater
durability. Bio-membrane processes are also
important area of development in membrane
separation. Three systems forms for bio-
membrane are extractive, fixed film and
filtration systems. According to studies
carried out by Mojire et.al, membrane
filtration is one of the ma{'or methods used in
the leachate treatment. °! According to their
studies, it has found a place in the removal
of recalcitrant organic compounds and
heavy metals from landfill leachate.

Garud et.al, reviewed process and
applications of reverse osmosis. [?4
According to these studies, RO technology
can be used to remove dissolved solids,
colour, organic contaminants, and nitrate
from feed stream. They discussed the
application of reverse osmosis for the
treatment of distillery spent wash, ground
water treatment, recovery of phenol
compounds, reclamation of wastewater and
seawater reverse. Pramanik et.al carried out
review on biological aerated filters (BAFS)
for nitrogen removal. ® The Biological

aerated filters (BAFs) provide secondary
treatment of municipal and industrial
wastewaters. They explained operation of
biological aerated filters. According to them,
down flow systems with countercurrent air
flow have the advantage of efficient mass
transfer of oxygen to biofilm in the reactor.
Higher influent flow rates can be handled
better in upflow systems with co-current air
and wastewater. According to the studies,
BAF systems can be operated at a low HRT.
Also it can be used as a compact system for
small communities in treatment of their
wastewater for carbon and nitrogen removal.

According to Calderon etal, an
advanced technology that combines
conventional biological treatment with
membrane filtration can be wused to
overcome disadvantages of biological
wastewater treatment. According to
them, MBRs are characterized by a high soli
retention time (SRT), which influences the
biology of the system. This lowers the
microbial metabolic activity and growth
rates due to the limitation of substrates.
Microfiltration (MF) and reverse 0smosis
(RO) can be incorporated with an advanced
oxidation process (AOP) based on UV
irradiation  combined  with  hydrogen
peroxide (UV/H,0O,;) for removal of
micropollutants (MPs) from secondary
municipal wastewater. An investigation on
this topic was carried out by James et.al. "]
They compared three processes based on
three unit process sequences, based on MF,
RO, AOP and activated carbon (AC).
According to their studies the combination
of MF-RO-AOP was the most cost effective.

Shreesadh et.al, Carried out review
on treatment of RO Reject for tannery
industry. ?® According to them, the disposal
of reverse osmosis reject became more
severe problem because it contain high
concentrations for TSS, TDS, BODs, COD,
Cr **, TKN, CI' , Oil and Grease. The
treatment methods like advance treatment
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processes which include Fenton oxidation,
electro- coagulation, photo catalysis and
ozonation were suggested for further
treatment of RO reject. During their
investigation on widely used treatment
technologies for hospital wastewater,
Jafrudeen and Ahsan analysed MBR
technology. ! According to him, the use of
Membrane Bio-Reactors (MBRs) in
municipal wastewater treatment has grown
widely in the past decades. The major
advantage of MBR technology is that it
eliminates the need for a clarifier or
polishing filters. MBRs need cleaning once
in 3 to 6 months. Another advantage of
MBR is that it they yield 60-80% less sludge
than conventional system and also they are
75 percent smaller than conventional
systems. The major disadvantage of this
technology is that it cannot tolerate abrasive
and stringy materials, such as grit, hair and
fibrous material. Also membrane fouling,
high energy consumption and initial cost are
limiting factors.

According to a comparative study
carried out by Kumar et.al, membrane
filtration is a promising alternative for
treatment of textile dye effluents. B% It is
very promising if the effluent contains low
concentrations of dyes. They also discussed
ultrafiltration and  nanofiltration  as
alternatives for textile effluent treatment.
These methods are useful when high salt
rejection of reverse osmosis is not
necessary.

CONCLUSION

Wastewater treatment can be carried
out by various conventional methods. These
treatment methods can become more
effective if combined with advanced
treatment technologies. Membrane
separation is one of these advanced
treatment technology. The high purity of
product effluent and uniform quality of the
treated water are major advantages of

membrane technology. The membrane
technology can be combined with other
biological and non biological treatment
methods to obtain better results.
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