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Abstract-The disposal of domestic wastewater without any treatment into the drainage systems is considered a source of 
pollution threatening   the population. Industrial waste water discharge to the environment is one of the environmental 
problems which must be controlled. Current mainstream technologies for treatment of domestic wastewater   such as activated 
sludge and tertiary nutrient removal are too costly to provide a satisfactory solution. Attached growth technologies work on the 
principle that organic matter is removed from wastewater by microorganisms. The main advantages of attached growth 
processes over the activated sludge process are lower energy requirements, simpler operation, no bulking problems, less 
maintenance and better recovery from shock loads.  A rotating biological contactor (RBC) is a successful wastewater microbial 
treatment system that has been developed. It has been widely used for the secondary treatment of domestic and industrial 
wastewater. The proposed modified RBC system will be fitted   with various combinations of innovative paddles (boxes).  The 
paddles will be packed with various media to judge the effect of type of media on the performance of RBC in terms of BOD, 
COD, TSS and pH.  An effort will be made to develop such a technique to utilize this technique in modified RBC system. It is 
expected thatthe system developed will provide appreciable results in terms of BOD, COD, TSS and pH. The suggested 
treatment methodology will be compact, economical, energy efficient and effective. 
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I. INTRODUCTION 
 
In developing countries, the problem of sanitation 
Increases due to the increase in population density 
accompanies by an increase in water consumption. 
Almost 80% of the water supplied for domestic use, 
comes out as wastewater. In most of the cases 
wastewater is let out untreated and it either sinks into 
the ground as a potential pollutant of ground water or 
is discharged into the natural drainage system causing 
pollution in downstream areas. In India about 78% of 
the urban population has access to safe drinking water 
and about 38% of the urban population has access to 
sanitation services. This indicates that demand for 
drinking water is increasing, since the population in 
urban areas is increasing. With the enhancement of 
drinking water supply to urban areas, the wastewater 
generation is increasing. If such wastewater is not 
collected, treated and disposed properly, it will create 
directly contribution to the locally available 
freshwater supplies. Additionally, the cumulative 
results of untreated wastewater can have broad 
degenerative effects on both public health and 
ecosystem. The disposal of domestic wastewater 
without any treatment into the drainage systems is 
considered a source of pollution threatening the 
population. Industrial waste water discharge to the 
environment is one of the environmental problems 
which must be controlled. Waste water from various 
industries are high in biodegradable organic materials 
(BOD) and are considered as one of the most pollutant 
waste water which required to be treated before 
discharged to the environment. There are many of the 
problems of wastewater treatment in both municipal 
and industrial wastewater treatment plants are the 
result of insufficient oxygen, high BOD and COD 

Current mainstream technologies for treatment of 
domestic wastewater, such as attached growth system , 
suspended growth system and combination of attached 
and suspended growth system  In attached growth 
processes, it is the micro-organisms’ ability to produce 
exopolymers allowing them to attach to very varied 
supports in the form of biofilm, that is used. This 
biofilm develops across the whole surface of the 
support, and the production of new bacteria cells 
makes its thickness increase. Oxygen and soluble 
nutrients are transported by the water to be treated 
which is disseminated through the biofilm. Attached 
bacteria generally have specific activity rates higher 
than those seen in suspended growth. Fixed-film 
systems are more able to cope with drastic changes in 
the amount of biological material and can provide 
higher removal rates for organic material and 
suspended solids than suspended growth systems. 
 
In the suspended growth techniques used in the 
treatment of wastewater, the development of a 
bacterial growth occurs within the effluent to be 
treated, in the form of flocs spread throughout a so 
called aeration tank. The tank is mixed to keep the 
growth in suspension, to encourage homogeneous 
distribution of the oxygen needed by bacteria for their 
energy requirements and reproduction, and to best 
ensure contact between bacteria cells and their food. 
Very often, the same system is used for aeration and 
mixing. 
 
The main advantages of attached growth processes 
over the activated sludge process are lower energy 
requirements, simpler operation, no bulking problems, 
less maintenance, and better recovery from shock 
loads Attached growth processes in wastewater 
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treatment are very effective for biochemical oxygen 
demand (BOD) removal, nitrification, and 
denitrification. The suspended growth system offers 
lot many advantages but have serious limitations of 
power consumption / energy requirement. The 
attached growth system overcomes the drawbacks of 
suspended growth system.  
 
Therefore a properly designed RBC system is thus 
essential to because of its advantages such as high 
specific surface area, high activated sludge 
concentration, better sludge settling, process stability, 
and low maintenance and power consumption and 
continuous supply of DO to meet the demand as well 
as to give high efficiency then any other system by 
reducing BOD, COD. 

 
II. REVIEW OF RELATED LITERATURE 
 
Syed E. et., al (2008)  had performed the laboratory 
model of two-stage Rotating Biological Contactor 
(RBC), with a provision to vary the speed of rotating 
blades. Grey wastewater was used to study the 
performance of the modified rotating biological 
contactor. The reactor consisted of four rotating blades 
in each stage, having the size of 300 mm x100 mm x 
10mm, attached perpendicular to the shaft. The 
experiment was conducted for different influent COD 
loads and different speeds of rotating blades. Among 
the different speeds of rotational blades while treating 
grey water, the rotational speed of 3 rpm was found as 
maximum percent removal of COD at 95.07%, against 
the rotational speeds of 4.5 and 6 rpm, the treatment 
efficiency was found to be 95.04% and 94.96% 
respectively. 

 
Tawffik A. et. al (2006) had carried an experimental 
study on the treatment of municipal waste waterat a 
temperature of 12-24°C in an RBC system. The RBC 
system consisted of two stage system connected in 
series. The system was operated at different organic 
loading rates and hydraulic retention time, in order to 
optimize the RBC performance. The overall removal 
efficiency for COD significantly decreases with 
decrease in total HRT from 10 to24 hrs. and increase 
in OLR from 11 to  47g/m2/d. However, the effluent 
quality of soluble COD remains unaffected. Most of 
the COD was removed in 1st stage and nitrification 
took place in 2nd stage. 

 
Cortez S. et., al( 2008) studied Rotating biological 
contactors (RBC) constitute a very unique and 
superior alternative for biodegradable matter and 
nitrogen removal on account of their feasibility, 
simplicity of design and operation, short start-up, less 
area requirement, low energy consumption, low 
operating and maintenance cost and treatment 
efficiency. The review on RBC focuses on the 
parameters that affect performance like rotational 
speed, organic and hydraulic loading rates, retention 

time, biofilmsupport media, staging, temperature, 
influent and effluent wastewater characteristics, 
biofilms characteristics, dissolved Oxygen levels, 
solids recirculation, step feeding and medium 
Submergence, it also affect design considerations, 
operational problems and comparison with other 
wastewater treatment systems of RBC. 
 
Esen et.al (1992) had worked on the model of rotating 
biological contactor (RBC) system developed such 
that rotation of the unit was achieved by the weight of 
the influent sewage and recycle treated wastewater. 
The RBC system developed intermittently raw sewage 
fed at the 8 h/d. Result of the investigations showed 
significant in biochemical oxygen demand. The 
dissolved level were higher, and power requirements 
were lower than conventional RBC system 
 
Taiceong. R et.al (1979) [5] had studied the 
performance of a Rotating Biological Contactor 
(RBC) at a loading rate of 0.1 gallon/ft2/day. The 
BOD5 of domestic wastewater was reduced from 150 
mg/l to 3 mg/l, a reduction of 98%. The total 
suspended solids were reduced from 73 mg/l, to 32 
mg/l and ammonia was completely oxidized to nitrate. 
The economics of wastewater treatment at the low 
loading rate would be favorable for applications which 
require maintenance free operation, or operational 
expertise which may be unavailable. A mathematical 
model for the RBC was also developed, the model 
includes material balances on both oxygen and 
substrate in the biofilm and bulk solution. The 
resultant sets of non-linear, parabolic partial 
differential equations were solved using an implicit 
numerical technique similar to Crank-Nicolson. The 
model predictions were only 10% different than the 
experimental results. The model should provide a 
basis for future development. 
 
Vinage et .,al  (2003) had developed a laboratory 
Model and its experimental results indicate that the 
modified RBC system was mass transfer limited for 
loadings below 150 g/m3h,whereas at higher inlet 
concentrations of pollutant, it becomes limited by 
biodegradation reaction inside the biofilm. They had 
stated that the disc rotational speed was found to have 
major effect on process performance for the system 
under investigation. A time independent mathematical 
model was prepared, and prediction were compared 
with experimental degradation data. At the time of 
investigation process, good agreement between the 
experimental data and simulation results were 
obtained. 
 
Subrahmanyam, Y. et.al had worked on the laboratory 
model of an anaerobic RBC process that couples the 
advantages of the fixed film horizontal flow RBC 
process with the high strength, starch degradation 
capabilities of anaerobic system. The anaerobic RBC 
reactor consisted of liquid volume of 70 liters and total 
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disc surface area was 4.45 m2. The reactor was 
operated with submergence of 100 % of the disc area 
and with a rotational speed held constant at 9 rev/min. 
The synthetic sago wastewater with a COD value of 
1087 mg/l at a hydraulic retention time (HRT) of 42 h 
and it was varied till maximum COD of 9522 mg/l. 
The optimum COD load was found to be 6860 mg/l 
with a COD removal efficiency of 97.2%. With the 
optimum COD load, hydraulic loading rate (HLR) was 
at 24 h to 48 h. 

 
Dolores et,al (2009) had carried out experimentally the 
fixed biomass technologies, rotating biological 
contactor or bio disc, for wastewater depuration both 
in large and medium small size agglomerations. Bio 
film composition and microorganism activity were 
essential parameters for the successful operation and 
control of the systems. Biofilm thickness and total dry 
weight had been widely used for biofilm 
characterization but, were not sufficient to describe 
biofilm activity. In fact, biofilm activity was not 
proportional to the quantity of fixed biomass, but 
increases the thickness of biofilm up to a determined 
level called the active thickness. Above the active 
thickness level, the diffusion of nutrients through the 
film becomes a limiting factor. Stable, thin, and active 
biofilm thus offer numerous advantages in water and 
wastewater treatment. Different parameters had been 
used to evaluate biofilms activity. The specific oxygen 
uptake rate, dehydrogenate activity, the ratioof 
active/total cells had been applied for that purpose. 
The method was not only simple and rapid but also 
sensitive,precise, and representative. The results 
obtained confirms the potential of microbial activity 
measurement studied for anaccurate biofilms 
characterization, biomass activity estimation in 
fundamental research, for practical operation and 
control of fixed biomass depuration systems. 
 
M. Wallis et.,   al(2000) had carried out study on RBC 
from that it was concluded that the ability of the 
biofilms of a three-stage rotating biological contactor 
(RBC) to treat wastewater contaminated with 
cadmium, copper and zinc was investigated. The 
system successfully removed the metals, in the order 
Cu > Zn> Cd with removal capacities of 
Approximately 73, 42 and 33% respectively. Analysis 
of the contribution of each reactor indicated that metal 
removal was not uniform, with Reactor 1 shows a 
much higher removal capacity than Reactors 2 and 3. 
Energy dispersive X-ray spectroscopy revealed the 
presence of all three metals on the surface of the 
biofilms in all three reactors. Closer inspection of the 
biofilms, in terms of biomass and biofilm thickness, 
revealed that the low metal removal in Reactors 2 and 
3 were probably attributable to poor biofilm 
development in these two reactors compared to that in 
Reactor 1. The poor biofilm development was 
substantiated by low chemical oxygen demand (COD) 
removal in the latter two reactors. 

Saikaly P. et.,  al (2003)  studied experimentally the 
effect of step-feed on biological ammonia nitrogen 
(NH3-N) removal rotating biological contactor (RBC) 
system consisting of two three-stage units (one control 
and one step-feed) treating synthetic wastewater was 
examined. The performance of the step-feed RBC was 
evaluated in comparison to a regularly fed RBC in 
terms of NH3-N removals and stage-dissolved oxygen 
(DO) conditions over a range of hydraulic and organic 
loading rates. The results indicate that the step-feed 
unit showed better removal efficiency (%) at high 
HLR and ORL than the regularly fed unit. Increasing 
the HLR and the OLR resulted in a decrease in DO in 
all the stages of the two units. However, DO values in 
the step-feed system were higher than those recorded 
for the control system. The percent NH3-N removals 
in stages 2 and 3 of the step-feed RBC were higher 
than those of the control RBC even though the OLR to 
the stages of the step-feed RBC were higher and DO 
concentrations were lower. The presence of high 
influent NH3-N concentrations in stages 2 and 3 of the 
step-feed RBC be the reason for the higher removal 
percentages. 
 
Samir A. et. al (2006) suggested and describes a 
design of an industrial-scale rotating biological 
system. The rotating biological contactor (RBC) was 
the optimal type of bio filters used for aquaculture 
recirculation system. RBC design criteria were 
identified and operated to give design parameters. The 
RBC was manufactured locally from stainless steel 
and media from used polyethylene (PE) pipes. The 
performance of the designed RBC proves to be 
adequate for the farm. An average loading and 
removal rate was achieved. Increases in ammonia 
concentrations improved removal efficiency up to an 
ammonia concentration of 3.75 mg./1, beyond which 
removal efficiency remained about 40% 
 
III. MATERIALS AND METHOD 
 
Experimental set-up: 
The rotating biological contactor is the attached 
growth system. An RBC contains a number of discs 
which are arranged along the shaft axis of the 
contractor. The wastewater will be fed in the contactor 
at a certain flow rate. All the discs will be partially 
submerged into the wastewater. When the discs are 
continuously rotated by a shaft, the lower portion of 
the discs submerged in the wastewater would then be 
turned to the upper atmosphere phase and the discs on 
the shafts are rotated at varying speed. In the proposed 
study of the modified RBC model the disc will be 
replaced by paddles / boxes which will be packed by 
plastic media. Thus, the microbial film grows on the 
plastic that is   in initially contact with the nutrients of 
the wastewater phase and the oxygen in the 
atmosphere would then perform its metabolism. 
Hence, the organic compounds in the wastewater 
would serve as the nutrients for the microbes to digest 
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and grow. In this study the combination of different 
shafts will also   be studied which will be rotated at 
different RPM (rotation per minute) to study the effect 
of speed on the proposed model. Study will also be 
carried out   on the effect of submergence of paddles in 
the domestic waste water. The various effluent 
parameters such as BOD, COD, pH, TS, TSS, and 
TDS etc. will be studied in order to decide the 
feasibility of treatment process for domestic 
wastewater. 
 
IV. EXPECTED RESULT 
 
The method use for wastewater treatment should be 
economical, simple in operation and easy to maintain. 
RBC is one of the efficient treatment having BOD and 
COD removal efficiency ranging from 60 to 70%. 
Performance of RBC unit can be improved by various 
techniques like by combination of shafts and 
increasing submergence level.  Various alternatives 
were performed and performance of modified RBC 
unit will be tested. The performance of RBC unit will 
be tested for various operating condition with Varying 
Detention Time, Varying rotational speed. It is 
expected that this process will be efficient in BOD and 
COD removal more than 70% and also expected that 
the other wastewater parameters will be obtained 
within range. 
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