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Abstract— The basic principle of the moving bed process is 

the growth of the biomass on plastic supports that move in the 

biological reactor via agitation generated by aeration systems 

(aerobic reactors) or by mechanical system. The moving bed 

processes come from the current trend in waste water 

treatment, from the use of systems that offer an increased 

specific surface in the reactor for the growth of the biomass, 

achieving significant reductions in the biological reactor 

volume. 
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I. INTRODUCTION 

The Moving Bed Bio film Reactor (MBBR) represents a 

different spectrum in advanced wastewater treatment. In the 

late 1900s, Moving Bed Bio film Reactor (MBBR) was 

introduced for biological treatment of different types of 

wastewater. Moving bed biofilm reactor (MBBR) is a type of 

activated sludge process. The basic principle of the moving 

bed process is the growth of the biomass on plastic supports 

that move in the biological reactor via agitation generated by 

aeration systems (aerobic reactors) or by mechanical systems 

(in anoxic or anaerobic reactors). 

MBBR: Moving bed biofilm reactor is the 

combination of both attached growth treatment & suspended 

growth treatment. MBBR treatment is nothing but carries the 

microbes present in the effluent. It will improve the contact 

area of microbes & their substrate. MBBR treatment is also 

similar with the activated sludge process & the biofilm 

process. 

 
Fig. 1: Polypropylene Carrier 

 
Fig. 2: Biofilm Carriers KMT (K3) 

Material Polypropylene, plastic, ceramic, porous 

Shape 
Corrugated cylinder, chips, hollow, 

curved 

Density 0.95 g cm−3 

Dimensions 10×15 mm 

Specific 

surface 
260 m2 m−3 

Table 1: Characteristics of the Biomedia 

The biofilm carriers are retained in the reactor by the 

use of perforated plate at the outlet of tank, so that the media 

cannot pass out through the reactor. Continues Aeration 

system is provided for the passing of air. It is used to 

continuously circulate the packing and to keep it moving as 

to establish good contact with substrate which is present in 

wastewater & bacteria attached with the media. Packing of 

the tank volume is around 25 to 50% with specific surface 

area of 200 to 500.  

The main advantages of this process is that no return 

sludge is required & since the media is moving, there is no 

possibility of blocking the media which may of require back 

washing. A final settling tank is used to settle sloughed solids. 

The bacteria grow on the surface of the carriers. Organic 

matters that are present in the wastewater will break down by 

the bacteria. The aeration system keeps continues with 

activated sludge in motion. The excess will be separated by 

the carriers & will flow to the final separator. 

MBBR consist of polyethylene biofilm carries 

operating in mixed motion with an aeration system. This 

system can consist of a one or more than one stage system. 

This process is used for the removal of chemical oxygen 

demand (COD), biochemical oxygen demand (BOD), 

Nitrogen (N) from the effluent. This system is currently used 

in 16 countries in all over the world. The first MBBR 

technology used in the 1989. MBBR is highly effective 

method for removal of COD & BOD. 

MBBR process includes combination of extended 

aeration and floating biological reactor or suspended and 

attached growth technology. The Moving Bed Biofilm 

Reactor (MBBR) technology is an attached growth biological 

treatment process based on a continuously operating, non-

clogging biofilm reactor with low head loss, a high specific 

Biofilm surface area, and no requirement for backwashing. 

MBBR is often designed as aerobic system. Samples will be 

collected from low income and high income society and its 

parameters will be evaluated prior to treatment.  

Recently, Moving Bed Biofilm Reactor (MBBR) 

has brought increasing research interest in practice for 

removal of biodegradable organic matter and its application 

has undergone various degrees of modification and 

development. Moreover, as the carrier using in the MBBR is 

playing a crucial role in system performance, choosing the 

most efficient carrier could enhance the MBBR performance. 

Hence, scientists have been looking for an appropriate carrier 

which is not costly and has a suitable surface for microbial 
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growth. The main aim of this study is to evaluate a specific 

MBBR with polyethylene media as Biofilm support carrier in 

terms of OMs removal along with nutrient removal and 

microbial growth and activity. 

II. METHODS FOR COD REMOVAL 

Generally bio film is employed in biological wastewater 

treatment system such as ASP, trickling filteration system, 

rotating biological contactors, fluidized bed reactors, fixed 

media submerged bio filtration, etc. The Moving Bed Bio 

film Reactor (MBBR) technology is an attached growth 

biological treatment process based on a continuously 

operating, non-clogging bio film reactor with low head loss, 

a high specific Bio film surface area, and no requirement for 

backwashing. 

Pal Shailesh R, Dr. Dipak S. Vyas, Arti N Pamnani 

et.al has aimed at study the efficiency of MBBR for dairy 

wastewater treatment, This study confirmed that the MBBR 

was highly effective on removing BOD up to 71 mg/L and 

COD at up to 171 mg /L at 12 hours detention time with a 

removal efficiency of BOD is 85%, and COD is 55% for dairy 

wastewater.  

And as compare to Asp this treatment as best giving 

and for more biomass grow it’s more effective result more 

90% as less duration. So the treated waste can be effectively 

used for irrigation and local purpose.  

Khaled Shahot, Azni Idris et.al has investigated that 

conducting the study, high specific area of the carrier media 

was proven in allowing a higher biofilm concentration in a 

small reactor capacity and allows for the control of system 

efficiency. They indicated that conventional biofilm 

concentration used is between 3000 and 4000 g TSS/m3, 

which is identical to the range used in activated sludge 

process (ASP).  

The finding shows that biomass in ASP system is 

more feasible due to the higher removal rate in the MBBR 

system. 

Shohreh Azizi, Alireza Valipour, and Thami Sithebe 

et.al has studied the results obtained from the study suggest 

that the conventional activated sludge has low degree of 

flexibility and treatment efficiency; however, the attached 

growth technologies are remarkably superior in pollutant 

elimination even at low hydraulic retention time from 

residential wastewater. 

Sangramsingh A. Thakur, Isha P. Khedikar et.al has 

aimed to remove COD from domestic wastewater, the 

research study enlight the performance of MBBR reactor 

under various conditions. It is seen that the HRT has the 

greater impact on the cost of operation as well as 

maintenance. The study mainly focussing on the hydraulic 

retention time (HRT) for performance evaluation under 

mesophilic condition.  

Borkar R.P, Gulhane M.L, and Kotangale A.J et.al 

has studied about the MBBR is a suitable alternative for 

common activated sludge reactors in treating domestic and 

industrial wastewaters in commercial scale. Three moving 

bed biofilm reactors were used to treat synthetic wastewater 

of aromatic amine compounds. The reactors with cylindrical 

shape had an internal diameter and an effective depth of 10 

and 60 cm respectively. Evaluation of reactor’s efficiency 

was done at different retention time of 8, 24, 48, 72 hours with 

an influent COD from 100 to 3500 mg/L. the filling ratio was 

50%. The maximum obtained removal efficiency was 90%. 

K.Vaidhegi et.al has aimed to the wastewater 

generated by these industries contains high COD, BOD, 

colour, organic substances and toxic chemicals. The reactor 

was operated continuously at different filling percentages of 

40%, 50%, 60%, and 70%. During the different filling 

percentage, the removal efficiencies of COD & BOD were 

monitored at the HRT period of 2h, 4h, 6h and 8h.The result 

showed that the maximum COD and BODremoval of 87% 

were achieved for 50 percent filling of biocarriers at the HRT 

of 8 h. 

Mangesh Gulhane and Ashwini Ingale studied the 

performance of modified moving bed biofilm reactor was 

observed to achieve the maximum efficiency. The 

characteristic of the influent and effluent wastewater was 

analyzed by adopting standard methods. The parameters such 

as BOD a COD and TS were tested at varying detention time 

and rotational speed at regular intervals. The model was 

operated at various rotational speed ranging from 10rpm, 

15rpm and20rpm. 

James P. McQuarrie, Joshua P. Boltz has studied the 

moving bed biofilm reactor (MBBR) can operate as a phase 

system with buoyant free-moving plastic biofilm carriers. 

Moving bed biofilm reactors are low-HRT biofilm reactors 

that have suspended solids remaining in the effluent stream, 

as a result of biological transformation processes. Therefore, 

MBBR process performance is dependent on a liquid–solid 

separation unit. 

Wisam Sabeeh Al-Rekabi has recent studies have 

combined suspension and attach growth systems by using the 

MBBR technology as an alternative way to resolve the 

difficulty in selecting SRT and DO. Researchers have proven 

that MBBR possesses many excellent traits such as high 

biomass, high chemical oxygen demand (COD) loading, 

strong tolerance to loading impact, relatively smaller reactor 

and no sludge bulking problem. 

Daniel Vieira Minegatti de Oliveira1 has used Pulp 

and Paper Mills use in their processes large amounts of water 

and thus generate large quantities of effluents, approximately 

30 to 60 m3 per ton of pulp. These effluents are rich in 

dissolved organic matter. The removal efficiencies of Soluble 

Biochemical Oxygen Demand (soluble BOD) and Soluble 

Chemical Oxygen Demand (soluble COD) obtained were 

respectively, 56 and 35%, and that process remained fairly 

stable under these conditions work and in no time during this 

study was observed clogging/fouling of carriers. 

Mangesh Gulhane et.al has studied the MBBR is the 

advance biological treatment system. It is compact, efficient 

and effective option for domestic waste water treatment. It is 

concluded that as the rotational speed of motor decreases the 

biofilm formation process increases Ashwini Ingale. 

Kulbir Sinh NainMegha BediArun Gupta has 

studied the maximum & minimum COD at the inlet is 2091 

& 1736 mg/l respectively. After the treatment maximum & 

minimum COD at the 263 and 187outlet is mg/l.IN secondary 

treatment MBBR reactor may be used instead of aeration tank 

because the BOD removal efficiency of MBBR reactor is 80-

90% which is greater than that of aeration tank. 
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Jamal Ali Kawan, Hassimi Abu Hasan, Othman Bin 

Jaafar has studied the result of the experiment that have been 

carried out proven biological phosphorus, nitrogen& organic 

matter removal could be achieved in a MBBR operated as a 

continues flow with concurrent nitrification/ denitrification 

&phosphorus uptake within the aerobic phase. 

Shohreh Azizi, Alireza  Valipour, Thami Sithebe has 

studied that the conventional activated sludge has low degree 

of flexibility and treatment efficiency ,however the attached 

growth technologies are remarkably superior in pollutant 

elimination even at low hydraulic retention time from 

residential wastewater. 

Maryam Shirinkar, Masoud Zolanvar et.al has 

studied in this research including pilot skimmer tank, MBBR, 

Nano reactor and UV tank that is, the ability to remove the 

COD has been quite successful. The amount MLSS rise the 

resistance reactors against fluctuations will increase. The 

COD & organic and inorganic contaminants in wastewater 

much reduced. 

III. CONCLUSION 

Many methods such as chemical, physical and biological 

have been tried by different researchers for COD removal 

from waste water. MBBR method found to be the best method 

for removal of COD by low cost media. There is still scope 

for research in order to reduce COD economically by using 

low cost bio carrier. The MBBR technique is also a very 

effective method in removal of COD from waste water. 
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