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Abstract— The study has been undertaken to evaluate CASP 

with and without medium and check its efficiency on the 

output quality. In the study four different mediums are made 

of polyethylene but are different in sizes, internal structure 

and PSA/TSA etc. have been taken and their efficiencies have 

been studied in terms of reduction in BOD & COD at the HRT 

of 3 hours and 5 hours. The municipal waste water used for 

the study has been brought on the daily basis to the college 

lab from the nearby CK Naidu Hospital Treatment Plant, 

Pune. The medium has been studied firstly at the HRT of the 

3 hours and there results have been compared and then 

studied for HRT of 5 hours. The study showed that the MBBR 

(CASP with medium) removal efficiency in terms BOD and 

COD is better than the CASP. 
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I. INTRODUCTION 

We have covered a long journey in evolution because of 

which mankind population has been growing at a very vast 

rate. To take care of the requirements of this growing 

population government authorities are spending a lot of 

money in the water sector i.e. drinking as well as waste water. 

This paper will be focusing on the waste water. The waste 

water collected from the cities can be treated and our 

dependency on the nature can be reduced. Sewage water 

which is generated after domestic use contains about 99.99% 

liquid and around 0.01% solid waste. Organic solids such as 

Organic matter, Carbohydrate, Fats, Proteins comprises 

around 70% of this solid waste and rest is Inorganic solids 

like Metals, Salts etc. The organics solids present in the waste 

water are the cause of concern because they deplete the 

dissolved oxygen of the water bodies which affects the 

aquatic environment. A typical waste water treatment plant 

consists of 4 stages of treatment process, 1) Preliminary 2) 

Primary 3) Secondary 4) Tertiary. The inorganic solids are 

removed at the primary stage while the organic solids are 

removed at the secondary stage. At the secondary stage the 

organic solids can be removed biologically or chemically. 

The biological methods such as Trickling filter (TF), 

Conventional Activated Sludge Process (CASP), Moving 

Bed Biological Reactor (MBBR) are cost effective and 

environment friendly as compared to the chemical methods 

of treatment. The biological methods can be further 

categorized into two categories: attached biomass or 

suspended biomass method. Conventional Activated Sludge 

Process (CASP) is a secondary stage treatment process for the 

organic solids. It is also a suspended biomass biological 

method of the treatment, with the advancement of science a 

relatively new method Moving Bed Biofilm Reactor (MBBR) 

which has the advantage of both the suspended and the 

attached system to treat the waste water. In this method the 

media or carrier elements are provided in the aeration tank to 

house the microorganisms on its porous surfaces. The 

medium are made of polyethylene. The microorganisms are 

attached over its surface in the presence of the artificial 

oxygen supplied from the bottom the tank because of which 

they are continuously moving which leads to higher 

concentration of biomass in the aeration tank leading to better 

treatment of effluent and increased efficiency than CASP. 

From the research it has been proved that MBBR has better 

characteristics when it comes to the higher BOD/COD ratio, 

sludge bulking and organic loading. 

 The Study has been undertaken to evaluate the 

performance of 4 different types of MBBR by comparing 

their performance with CASP on the parameters such as 

BOD, COD & SVI at first at the hydraulic retention time 

(HRT) of 3 hours and later at HRT of 5 hours. The study is a 

batch study means quantity of water to be treated is fixed for 

that particular HRT. 

 Central Pollution Control Board has fixed the 

following standard for the discharge of effluent in the water 

bodies  

BOD: 20mg/L COD: 250mg/L 

A. Research in Last Two Years 

Since the study has been carried out in 2018 there has not 

been much work done on the municipal waste water. 

II. EXPERIMENTAL SETUP 

Two aeration tanks were made in the lab of size 60*20*16 cm 

of 8mm thick Acrylic Sheet and air was pumped through a 

compressor. Further down the air flowing pipe a T-joint was 

provided where the air was divided in the two pipes, one was 

going to CASP and other was going to MBBR aeration tank. 

The oxygen was being supplied at the rate of 13lpm at the 

bottom of the tank. The size of pipe is 3/8 inches which has 

been used in the aeration tank in supply of oxygen. 
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III. MATERIAL & METHODOLOGY 

For the study four different kinds of MBBR made up of 

polyethylene have been taken and their parameters are as 

follows- 

Parameters 
Media 

1 

Media 

2 

Media 

3 

Media 

4 

Height (mm) 12 16 18 18 

Dia. 

(mm) 
22 22 22 24 

Void Ratio NA >98% >80% >75% 

Shape 
Cylin-

drical 

Cylin-

drical 

Cylin-

drical 

Cylin-

drical 

Density (gram 

/cc) 
>0.97 0.95 0.93 0.93 

TSA 

(m2) 
400 400 400 

450-

475 

PSA/ 

TSA 
NA 88 95 75 

Specific 

Surface Area 

(m2/kg) 

0.412 0.421 0.43 0.48 

Following methodology has been adopted for evolution of the 

performance of various medium on the daily basis:-  

1. 

Daily collection of effluents after Primary Clarifier 

(20 liters) and the Secondary Sludge (for 

recirculation) (5 liters) from CK Naidu Municipal 

Sewage treatment plant. 

2. 
Determination of BOD and COD of the sample 

before it was subjected to secondary treatment. 

3. 

Transfer of effluent in the two aeration tank (10 liters 

in each tank) and recirculation sludge with the ratio 

of 25%. For MBBR the filling ratio of 25% of the 

effluent has been adopted. 

4. 
Effluent has been subjected to aeration rate of 13lpm 

for the HRT of 3 hours and 5 hours. 

5. 

The aerated sewage from both the aeration tank was 

then transferred into SST for the fixed detention time 

of (half hours). 

 

6. 

 

Post settling the treated effluent was collected and 

again there BOD and COD was determined and 

compared. SVI of the effluent after SST was also 

determined. 

 Primary effluent is subjected for Aeration (13 liters 

per minute) fixed hydraulic retention time (Three hours and 

Five hours) as per adopted for the entire experimental study 

since the study is a batch study no feed has been taken out or 

added once the process is started. It has to be noted that the 

Secondary Sludge added once to the aeration tank of MBBR 

& daily in the aeration tank of CASP.  

IV. RESULTS 

 
The biofilm was grown properly and had played its role in the 

treatment of effluent correctly.  

 

 

V. CONCLUSION  

 In terms of removal efficiency MBBR is better than 

CASP.  

 MBBR is giving almost equal removal efficiency for 

COD & BOD.  

 Removal efficiency of MBBR is more than ASP by 

around 7-8% for COD & 8-9% for BOD.  

 The plant is giving better efficiency for 5 hours of HRT; 

it will be advisable to run the plant for this HRT, though 

sludge quality is not that good. Since sludge quality is 

not good, it will be recommended to use the recirculation 

ratio of more than 25%.  
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 Though the all mediums are more or less giving the same 

removal efficiency, third medium will be preferred.  
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