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Abstract 
Removal of various pollutants from waste water can be facilitiated by various methods. Conventional 

treatment methods include physical treatment followed by biological treatments , either attached growth or 

suspended growth. These methods have their own disadvantages like large land area requirements, disposal of the 

sludge produced in the treatments, operating problems under various conditions of temperature. Membrane 

technology is very promising and widely studied alternative. The current review aims at studying the research 

carried out for application of membrane technology for the wastewater treatment. During the review it was found 

that the membrane technologies such as electro dialysis, membrane bioreactors, anaerobic membrane bioreactors, 

reverse osmosis, ultrafiltration, microfiltration, nanofiltration etc. can be used effectively for wastewater treatment. 

High efficiency and low area requirement, compactness are key features of this technology. This technology can be 

combined with conventional aerobic and anaerobic treatment facilities to increase the effectiveness. Membrane 

technology is the most important method in achieving the objective of reuse of wastewater in an era of water 

scarcity in many parts of the world. 
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     Introduction 
Wastewater treatment in modern days has 

become very important because of the scarcity of 

water in many parts of the world and the health effect 

because of the polluted water. This calls for the 

effective, economical and feasible alternative for 

treatment. The new technology containing 

membranes is very attractive alternative. This paper 

aims at reviewing the research carried out in this area 

for removal of various pollutants in effluent with 

respect to the methods used, affecting parameters and 

the effectiveness. It was found during this review that 

the use of membrane technology is widely studied 

and explored. Many researchers have used the 

membrane bioreactors, electrodialysis, osmosis, 

anaerobic membrane treatment effectively for 

wastewater treatment. It was also observed that use of 

combined treatment with other methods like activated 

sludge process and other conventional purification 

systems can be very effective. 

Membrane separation for waste water 

treatment 
Al-Saed et.al. analyzed the research carried 

out in wastewater treatment using membrane 

technology in North African countries (1). It was 

found that more research was necessary in view of 

sustainability and viability. Marcucci  et. al used 

membrane technology for wastewater treatment in 

textile industries (2). Their treatment system 

consisted of sand filter, microfiltration and  

ultrafiltration. Final purification was done by 

nanofiltration. They concluded that it is possible to 

use this technology on industrial scale. Membrane 

bioreactors (MBR) are promising option for 

wastewater   treatment. An overview of the 

membrane bioreactor for waste water treatment and 

reuse was carried out by Melin et.al (3). It was 

observed that MBRs were more efficient for 

municipal wastewater treatment because of low 

organics, nutrient to microorganism ratio  and 

effluent quality. Possibility of reuse of wastewater is 

increased because of MBR technology. Franks et.al. 

discussed the evolution of the design of large scale 
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wastewater  reclamation plants using energy saving 

Reverse Osmosis (RO) membranes(4).It was 

concluded that energy saving membrane are as good 

as low fouling membranes, in fact more  cost 

effective .Also low feed pressure is required. Proper 

chemical dosing and proper operation of membrane 

pretreatment ensures stable and effective 

treatment.Awaleh et.al. highlighted the various 

industrial wastewater treatment technologies 

currently available (5).Their study indicated that 

application of activated carbon was effective for 

direct removal of dyes. Combination of aerobic and 

anaerobic biological treatment was efficient in for 

removal of soluble biodegradable organic pollutants. 

The use of membrane is increasing for waste 

treatment. Membrane technology  is important aspect 

if we look at reuse of wastewater. Principle, 

operation and performance of various types of MBRs 

were discussed by Jyot et.al. (6). Membrane 

bioreactor (MBR), is the combination of two 

processes viz. activated sludge treatment together 

with a separation of the biological sludge by micro or 

ultra-filtration membranes. It was observed that, in 

MBRs the traditional secondary clarifier is replaced 

by the membrane separation. Slow growing bacteria 

can be easily maintained in MBR.The external 

membrane MBR configuration was preferred versus 

the internal membrane configuration. According to 

their study, external membrane MBRs are less 

susceptible to changing effluent quality, loading and 

also independent of the reactor operation, require less 

area. 

 

Visvanathan and Abeynayaka discussed the potential 

of anaerobic membrane bioreactors (An MBRs). 

(7).Hydrolysis and methanogenesis are two important 

steps in this. Rate limiting step depends on 

complexity of the waste. This technology is 

especially very advantageous where high particulate 

matter and temperatures are involved. In these 

conditions conventional anaerobic reactors are 

difficult to maintain. It was observed that these 

reactors can be used for high strength wastewater 

also. Treatment with reuse of wastewater on coastal 

areas in Croatia was done with membrane technology 

by Vlasic and Cupic (8).According to their study the 

role of social and economical factors like policy 

makers, planners, funding agencies educators, 

implementing agencies, and technology providers is 

very important, in adopting new approach and 

technology and carrying out research for more and 

more economical method for treatment.Stoller et. al. 

carried out an investigation on treatment of tannery 

waste water by using membrane technologies in a 

conventional purification process (9). They adopted 

integrated approach for the same. They adopted 

nanofiltration and reverse osmosis as a substitute for 

biological reactors. It was observed that there is the 

need of overdesign because of fouling issues. It was 

estimated that use of membrane .The treatment of 

domestic wastewater by electrolysis and membrane 

technology was carried out by Son et.al (10). They 

used copper electrodes with ceramic membranes for 

the treatment. Their system consisted of two main 

parts. One electrolysis reactor and second ceramic 

membrane reactor. Electro-oxidation and electro-

coagulation was carried out in the first one and 

suspended matters and solids can be removed in 

second. It was observed that most of the kjeldahl 

nitrogen was removed by electrolysis. Organic 

nitrogen in the form of solid can be removed by 

electro-coagulation. Phosphorous was also removed 

successfully. The increase in the solids and turbidity 

during electrolysis can be overcome in the second 

step of membrane treatment. A study on adoptability 

of membrane technology for dairy waste water was 

carried by Khojare et.al. (11). Their study indicated 

that the membrane technology results in  plant 

footprints up to 4 times smaller than conventional 

systems. The sludge production deceases by 70%. 

Development of high throughput ‘zeolite’ membranes 

is important aspect in the improvement of this 

technology. Hybrid treatments like solar evaporation 

and reverse osmosis  are  also interesting option 

being explored by researchers.Wu et.al reported 

results of nanofiltration (NF) for treatment of 

Bamboo industry waste (12).They studied the 

removal of chemical oxygen demand (COD, 

ammonia and colour from the wastewater. 90, 84, and 

83% rejection of  COD, ammonium  and conductivity 

was obtained by them during 

experimentation.Hajdukova et.al. presented a study 

on the membrane technology (electrodialysis) for 

industrial wastewater treatment (13). It was observed 

that the pretreatment is very important for effective 

use of the membrane technology. The pretreatment 

by alum was most effective with 98% solid and 53% 

COD removal. The removal of heavy metals by 

membrane technology was tried by Moslehi et.al. 

(14). They compared the activated sludge (ASP) 

system with membrane technology. Chromium, zinc 

and lead were major heavy metal pollutants in the 

research of the authors. It was observed that for 

chromium concentrations below 50%, the removal 

was 95% and more. For zinc, satisfactory removal 

was achieved when membrane and ASP were 

combined. Lead removal was 60% by membrane. 
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Sayadi carried out research on the effluent treatment 

by using advanced anaerobic membrane bioreactor 

technology (15). Their study focused on treatment of 

low strength wastewater like municipal wastewater.  

They tried to transform the municipal wastewater into 

biogas (energy) and water for irrigation containing 

large amounts of fertilizers. Their results indicated 

that this technology was very effective for 

bioconversion into methane and also the COD 

removal of 90% was achieved.Gaulke carried out 

review on site water treatment facilities in Japan (16). 

High quality treatment was possible because of 

technology available. Cost, footprint, desired level of 

treatment, availability of water and opportunities for 

beneficial reuse are few factors which affect the 

treatment technology.Frenkel  has provided a brief 

history of membranes, types of membranes and 

installations(17). He also discussed application of 

membranes for water treatment. Brady studied three 

different membrane configurations for heavy industry 

wastewater (18). Spiral elements, hollow fiber 

cartridges, and tubular modules were used in 

combination with aerobic treatment. He concluded 

that membrane filtration; in combination with 

biological treatment was an economically viable and 

accepted technology for recovering water for reuse in 

heavy industry facilities. A review on membrane 

separation for water treatment and desalination was 

carried out by  Palit(19) .According to him the use of 

membranes for water treatment and desalination is 

growing and ever increasing.Yao-bo et.al. described 

the treatment of wastewater from petroleum complex 

by membrane bioreactor (20). They studied effect of 

mixed liquor suspended solids (MLSS) and hydraulic 

retention time (HRT) on COD removal by hollow 

fiber membrane. The average COD, oil, solid and 

turbidity removal was 91, 86, 92 and 99 % 

respectively. Anisotropic Cellulose Acetate 

Membrane was studied for wastewater treatment by 

Kumar et.al. (21).Pawar discussed the use of 

membrane technology for distillery wastewater 

treatment (22).According to him membranes and 

membrane separation techniques with immobilized 

microorganisms or enzyme are important methods in 

modern day treatment of wastewater. 

 

Conclusion 
The review summarizes the research and 

studies carried out for the application of membrane 

technology for wastewater treatment. The membrane 

technology is promising method for removal of 

various pollutants such as organic matter, solids, 

turbidity  and various  heavy metals. The membrane 

technologies used for the wastewater treatment 

includes electrolysis, reverse osmosis, anaerobic 

membrane bioreactors. Membrane technology has 

many advantages such as less area requirement and 

high removal efficiency. Membrane technology can 

be combined with conventional treatments as per 

requirement for more effective treatment of waste 

water. 
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