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ABSTRACT 
The present paper discusses various aspects related with treatment of wastewater using Modified 
Moving Bed Biofilm Reactor (MMBBR). The paper further discusses about the various options 
adopted for operation of MMBBR. The experimental study was carried out to study the 
performance of reactor based on attached and suspended growth system by using MBBR. The 
study revealed that the MMBBR can prove to be good biological treatment option with less 
power consumption and higher removal efficiency. At optimal speed of 10 rpm reduction in 
BOD, COD, TS was observed to be 89%, 87% and 88% respectively. The results obtained 
during the study will be tabulated and presented graphically. 
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INTRODUCTION 
Water is needed in all aspects of life, difficult to 
purify and impossible to substitute. Water is 
indispensable element of life. The general 
objective is to make certain that adequate 
supplies of water of good quality are maintained 
for the entire population of this planet, while 
preserving the hydrologic, biological and 
chemical functions of the ecosystems, adapting 
human activities within the capacity limits of 
nature and combating vectors of water related 
diseases. In many of the developing countries 
river pollution from untreated sewage has 
crossed the limits of the recommended safe limits 
for drinking and bathing.1 
In developing countries the problems of 
sanitation increases due to the increase in 
population density accompanied by an increase 
in water consumption. Limited water resources 
and increasing urbanization require a more 
advanced technology to preserve water quality. 
One of the important factors affecting water 
quality is the enrichment of nutrients in water 
bodies.2 Wastewater with high levels of organic 
matter, COD and  Total Suspended Solid (TSS) 
cause several problems such as oxygen 
consumption and toxicity, turbidity when 
discharged to the environment. It is therefore 
necessary to remove these substances from 
wastewaters for reducing their harm to 

environments. Biological processes are a cost-
effective and environmentally sound alternative 
to the chemical treatment of wastewater. 
Biological processes based upon suspended 
biomass (i.e., activated are effective for organic 
carbon and nutrient removal in municipal 
wastewater plants). But there are some problems 
of sludge settle ability and the need of large 
reactors and settling tanks and biomass recycling. 
Biofilm processes have proved to be reliable for 
organic carbon and nutrients removal without 
some of the problems of activated sludge 
processes. 
Large numbers of technologies such as activated 
sludge process, sequencing batch reactor, 
trickling filter and rotating biological contactors 
are being used for treatment of wastewater. 
MBBR is one of the promising technologies used 
for treatment of wastewater. The MBBR 
incorporate benefits provided by both fixed film 
and suspended growth processes. The MBBR is 
reliable, innovative and cost effective treatment 
process for the wastewater. 
The  MBBR concept was conceived in Norway 
during the 1980 in response to agreements by 
eight European nations to reduce nitrogen 
loadings to the North Sea. Towards this end the 
Norwegians focused on developing compact 
small footprint, low maintenance attached 
growth system that minimized the operational 
and maintenance issues associated with trickling 
filters and rotating biological contactors. The first *Author for correspondence 
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MBBR facility became operational in 1990 in 
Lardnal, Norway. MBBR technology has since 
made significant penetration into the European 
market with an installed base of more than 300 
MBBR systems.3 
The MBBR is a highly effective biological 
treatment process that was developed on the 
basis of conventional activated sludge process 
and biofilter process. It is a completely mixed 
and continuously operated biofilm reactor 
where the biomass is grown on small carrier 
elements that have a little lighter density than 
water and are kept in movement along with a 
water stream inside the reactor. The movement 
inside a reactor can be caused by aeration in an 
aerobic reactor and by a mechanical stirrer in 
an anaerobic or anoxic reactor. Researchers 
have proven that MBBR possesses have many 
excellent traits such as high biomass, high 
COD loading, strong tolerance to loading 
impact, relatively smaller reactor and no 
sludge bulking problem. 
The reason for the use of the carriers in 
biological reactor is the creation of a surface area 
for biomass growth and to an increased cell 
retention time. The higher concentration of solids 
maintained adhered and in suspension allows 
increasing the capacity of decomposition of 
organic matter. Among the main advantages of 
this technology is the attainment of compact 
systems, resistant to peak organic loads and peak 
hydraulic loads and variations of pH and 
temperature non-occurrence of clogging 
(fouling) of the carriers.4 

AIMS AND OBJECTIVES 
To check the feasibility by using moving bed 
biofilm reactor with the combination of 
attached and suspended growth system for the 
treatment of domestic wastewater. The study 
was carried out to analyze the performance of 
modified moving bed biofilm reactor 
consisting of three different reactor works on 
the principle of attached as well as suspended 
growth process. Laboratory bench-scale 
analyses are conducted to enhance the 
efficiency of reactor by adopting certain 
modifications such as variation in type of 
media and introduction of oxygen during 
wastewater treatment.  

MATERIAL AND METHODS 
The laboratory scale model of was fabricated 
using GI sheet with 62.5 liters capacity. The 
model consisted of three reactors. The Inlet 
and outlet arrangements were provided at both 
ends. The reactor was operated as continuous 
flow reactor with varying detention time 
rotational speed and type of media used. Every 
attempt was made to make this reactor 
portable, cost effective and user friendly so 
that it will be beneficial to treat the 
wastewater. The performance of MBBR 
reactor was observed for nearly 4 months 
under various operating conditions for pH, 
BOD, COD, TS parameters. Media used 
during the study were artificial media such as 
plastic scrubbers, aerocone blocks and brick 
bats. Patented media was used in moving bed 
biofilm reactor that is anox kaldnes. 
The first reactor was provided with three 
horizontal channels provided with V-notches at 
top. The provision of V-notch was made for 
uniform distribution of wastewater over the 
media in trays placed below the horizontal 
channels. Below the horizontal channels, three 
perforated trays were provided. All the trays 
were of same dimensions.  The trays were 
filled with porous media such as brick bats, 
aerocone blocks. The second reactor was 
suspended growth  reactor  consisting  of six 
compartments provided with seven baffles. 
The upflow  down flow was maintained in the 
compartments with the help of baffles. The 
baffle walls provided between 1st and 2nd, 3rd 
,4th, 5th and 6th compartment. The provision of 
aerators enhanced the dissolved Oxygen 
concentration in the wastewater.  No media 
was filled in the second, fourth and sixth 
compartments. The third reactor was the 
MBBR which followed the principal of 
combined attached and suspended growth 
system such as moving bed biofilm process. 
The reactor was filled with patented anox 
kaldnes biofilm carriers. The MBBR media 
provides extra surface for microbial attachment 
so as to facilitate more efficient biological 
wastewater treatment.5 To keep the biofilm 
carriers in turbulence, vertical paddle was 
rotated with the help of wiper motor mounted 
at top of the reactor.6,7 
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The whole reactor unit was fed with 
domestic wastewater at designed inflow.8,9 
The detention time was kept variable. 
According to the detention time, the model 
was started to work. From the inlet chamber, 
wastewater entered in the three horizontal 
channels provided with V- notches of the 
first reactor. 10 The provision of V-notch was 
made for uniform distribution of wastewater 
over the media. Through the V- notch, 
wastewater dripped down over the media 
placed in the three trays. Wastewater in the 
trays got percolated to the bottom of reactor. 
That wastewater entered in the second 
reactor.  In the second reactor, the alternate 
up and down flow regime of wastewater was 
maintained in the compartments with the 
help of baffles. The third reactor was the 
moving bed biofilm reactor which followed 
the principal of combined attached and 
suspended growth system such as moving 
bed biofilm process. The reactor was filled 
with patented anox kaldnes biofilm 
carriers.11-13 

RESULTS AND DISCUSSION 
The performance of modified moving bed 
biofilm reactor was observed to achieve the 
maximum efficiency. The study was carried 
out for nearly 4 months. 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 and 
20rpm. It was observed that the maximum 
BOD, COD and TS removal efficiency was 
89%, 87% and 88% at rotational speed of 10 
rpm and minimum of 61.23 %, 60.25% and 
56% at rotational speed of 20 rpm. There 
was slight increase of 2% in BOD, COD and 
TS removal efficiency at rotational speed of 
25 rpm As such rotational speed of 10 rpm is 
considered to be optimum. The results 
obtained during the study are tabulted in 
Table 1 to Table 3. 

Table 1 : Performance of MMBBR for BOD removal for detention time of 24 hrs and 
varying rotational speed 

S/N 

Influent BOD Effluent BOD Percentage removal 

Rotational speed Rotational speed Rotational peed 
10  

rpm 
15  

rpm 
20  

rpm 
10 

rpm 
15 

rpm 
20 

rpm 
10 

rpm 
15 

rpm 
20 

rpm 
1 188 188 174 24 31 34 87.65 83.24 75.54 
2 204 192 207 28 29 39 88.14 85.01 78.5 
3 195 205 193 22 34 33 89.00 81.45 77.15 
4 177 232 213 20 39 45 87.45 84.51 76.54 
5 210 214 245 22 37 55 89.05 82.78 79.52 

Table 2 : Performance of MMBBR for COD removal for detention time of 24 hrs and 
varying rotational speed 

 
S/N 

Influent COD Effluent COD Percentage removal 

Rotational speed Rotational speed Rotational speed 
10 

rpm 
15 

rpm 
20 

rpm 
10 

rpm 
15 

rpm 
20 

rpm 
10 

rpm 
15 

rpm 
20 

rpm 
1 350 375 365 50 81 103 85.71 78.4 71.78 
2 400 362 370 53 73 93 86.75 79.83 74.86 
3 395 378 362 60 84 100 84.81 77.77 72.37 
4 385 380 375 65 89 104 83.11 76.57 72.26 
5 370 400 378 48 88 97 87.02 78.00 74.33 



J. Environ. Res. Develop. 
Journal of Environmental Research And Development          Vol. 9 No. 3A, January-March 2015 

979 
 

Table 3 : Performance of MMBBR for TS removal for detention time of 24 hrs and varying 
rotational speed 

S/N 

Influent TS Effluent TS Percentage removal 

Rotational speed Rotational speed Rotational speed 

10  
rpm 

15  
rpm 

20  
rpm 

10 
rpm 

15 
rpm 

20 
rpm 

10 
rpm 

15 
rpm 

20 
rpm 

1 250 260 255 44 55 74 82.4 78.84 70.98 

2 330 355 349 55 66 81 83.33 81.40 76.79 

3 465 400 445 61 80 99 86.88 80.00 77.75 

4 400 382 380 49 75 87 87.75 80.36 77.10 

5 319 322 300 54 65 65 83.07 79.81 78.33 

                CONCLUSION 
The MMBBR can prove the good biological 
treatment option occupying less area, less 
power consumption, less operating and mainte 
-nance cost and more workability with no need 
of frequent backwashing. The present study 
provides valuable information for further 
development of cost efficient treatment syste- 
ms. The MMBBR can efficiently be used for 
the treatment of domestic wastewater. The 
process is expected to require less operator 
intervention compared to the conventional 
treatment process. The present study provides 
valuable information for further development 
of cost efficient treatment systems. 
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