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ABSTRACT 
Conventional rotating biological reactor was modified to enhance the effective surface area of 
the treatment by providing plastic scrubbers filled rotating drums instead of discs. In the model 
developed at the laboratory baffles were provided with perforations. Two baffles were filled with 
media for enabling extra biofilm growth which resulted into better performance of model. 
Quality parameters of effluent were studied after conducting the series of experiments for the 
analysis of BOD and COD. When the model was operated for a detention time of 24 hours and 
rotational speed of 3rpm great reduction in BOD and COD of fed wastewater was observed and 
the values were 69% and 67% respectively.  
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INTRODUCTION 
Rotating biological contactor systems have 
evolved considerably from the original design 
of several rotating discs.1 Many variations now 
exist, ranging from simple flat discs through 
corrugations to cellular meshes all of which are 
designed to give extra surface area per unit 
volume. However as the supporting medium 
gets more complex its cost increases.2 The 
media used for RBCs are actually produced 
from styrofoam, polycarbonate sheets or High 
Density Poly-Ethylene (HDPE). HDPE contain 
-ing UV inhibitors such as carbon black is the 
material most commonly used and is provided in 
different configurations or corrugation patterns.3 
Corrugations enhance structural stability, 
improve mass transfer and increase the available 
surface area. Some modifications of conventional 
RBCs media have been explored at laboratory 
scale with positive results concerning substrate 
removal. Effort was made to develop treatment 
option to treat the domestic waste by using 
rotating biological contactor which utilizes the 
concept of unique adaptation of the moving-
medium bio film system which facilitates easy 
and effective oxygen transfer.4  

To study the performance of the reactor a model 
was fabricated with the GI sheet. The model was 
provided with appropriate arrangement of inlet, 
outlet. The model was operated for different 
operating conditions and at different detention 
time. Extensive study was carried out to study 
the performance of reactor for various 
parameters such as BOD, COD, pH, TS etc.5 

AIMS AND OBJECTIVES 
It was aimed that the constructed model will be 
treating the fed influent so as to obtain the 
effluent with 60% to 70% removal of COD 
and BOD. Main objective of the experiment 
was to study the increase in the efficiency of 
the model by altering the configuration of 
rotating drums. Changes in the efficiency of 
the model were studied with respect to increase 
in the surface area of the model. 

MATERIAL AND METHODS 
The laboratory scale RBC model was developed 
with GI sheet material. The reactor consisted of 
60 liters of volume. The RBC model developed 
was single stage continuous reactor.6 Horizontal 
shaft was mounted longitudinally at the centre 
with provision of ball bearings at both ends. The 
reactor was provided with two stationary baffles. 
The stationary baffles were filled with various *Author for correspondence 
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media to judge the performance of RBC in terms 
of BOD and COD.7 The inlet and outlet 
arrangement were provided at both ends such 
that modified rotating disc remains 40% 
immersed. The wastewater was provided to 
reactor through inlet fed tank of 60 liters of 
volume. The driving mechanism was mounted at 
influent end directly fitted to horizontal shaft 
with the provision of speed control through 
regulator.8 The surface of the modified rotating 
disc was perforated to provide opportunity for 
the growth of micro-organism. The reactor was 
operated as continuous reactor with varying 
detention time, varying rotational speed and 
change in operating conditions. To judge the 
efficiency of RBC the same unit was fed with 
domestic wastewater. To judge the performance 
of reactor based on detention time and rotational 
speed various trials were examined.9-12   

RESULTS AND DISCUSSION 
The performance of RBC reactor was    
observed  for  nearly 4 months under various  

operating conditions and parameters like pH, 
TS, BOD and COD were analyzed. 
Rotational speed of modified rotating discs 
was altered to observe the variations in 
effluent quality with respect to rotational 
speeds. Detention time was varied so as to 
find out the optimum time for the best 
working of RBC reactor. Effluent parameters 
were analyzed at two points viz. At the inlet 
and just after outlet and comparisons for 
BOD, COD and TS removal were done. 
After carrying out series of tests to analyze 
the parameters such as BOD, COD and TS 
under various operating conditions like 
change in rotational speed of modified 
rotating discs and detention time results were 
tabulated in order to compare the results and 
find out the best operating condition of the 
RBC reactor. At rotational speed of 3rpm 
and detention time of 24 hours BOD removal 
of 69% and COD removal of 67% was 
achieved. Total solid removal was 70%. 
(Table 1 and Table 2) 

Table 1 : BOD and COD removal efficiency with respect to detention time 

S/N Detention period BOD removal in % COD removal in % 
1 18 hours 58.8 60.1 
2 21 hours 62.3 64.2 
3 24 hours 67 69 
4 27 hours 68.4 70.6 

Table 2 : BOD and COD removal efficiency with respect to rotational speed 

S/N Rotational speed in rpm BOD removal 
in % 

COD removal in 
% 

1 3 59.19 58.9 
2 5 55.85 54.84 
3 7 51.59 52.61 

CONCLUSION 
The modified rotating biological contactors fitted 
with perforated baffles showed major 
improvements when the discs were modified to 
rotating drums. It was noted that with the 
increase in detention period of the treatment there 
was remarkable increase in removal  efficiency 
when the model was set to work for 24 hours 
from 18 and 21 hours. Detention period of 27 
hour did not give significant increase in the 
efficiency, thus the model was optimized for 24  

hours.  The study claims that the modifications 
suggested in the model prove to be economical 
and efficient. This system can be used for 
wastewater treatment of industrial waste, 
domestic waste, agricultural waste and dairy 
waste. 
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