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Abstract: Today, increasing urbanization require new technology to treat waste water efficiently with low
operation and maintenance cost. This paper mainly concern about new technology of treatment of waste water
which is moving bed biofilm reactor (MBBR). It is a biological process for treatment of domestic as well as
industrial waste. MBBR is a completely mixed and continuously operated biofilm reactor, where the biomass is
grown on small carriers elements. Carriers are used for adhesion of microbial decomposers which forms
biofilm. It is used for removal of organic substances, nitrification and denitrification. The MBBR gives the
benefits of both fixed film and suspended growth process. In this study parameters such as PH, BOD, COD, TSS
and Life cycle costs (LCC) were evaluated to analyse the efficiency of plants. These data would help in decision
making for choosing appropriate technology for sewage treatment by comparing with data of other
technologies.
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. Introduction
With increasing rapid urbanization in the country there has been a commensurate increase in the need
for and use of water, one of the life’s most essential necessities. Almost 80% of the water supplied for domestic
use, comes out as waste water. Most of the cases waste water is let out untreated and it either sinks into the
ground as a potential pollutant of ground water or is discharges into natural drainage system which is harmful
for environment and aquatic life.

Present Status: It estimated that only 37% of generated sewage is treated in urban India.

Sewage generation 61754 MLD

Untreated Sewage 38791 MLD

Sewage Treatment Capacity
22963 MLD

So, there is a urgent need for treating waste water using modern technology and recover as much
usable water as possible. But the fact is that majority of towns and cities in India have either no sewerage and
sewage treatment facilities or the treatment facilities are highly inadequate. So, new technology is to be used to
treat waste water effectively and efficiently with lower operational and maintenance charges.

Il. Literature Review
MBBR is one of the modern technology used for treatment of waste water. It is reliable and cost
effective process. It was first invented in Norway at the Norwegian university of science and technology. The
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first MBBR was installed in 1989. In United states it was first introduced in 1995. There are 400 installations all
over the world in domestic and industrial sectors.

MBBR system is the efficient method to retain growing microorganisms in the form of biofilm. MBBR
process contains growth of biomass by using special type of polythene carriers. Carriers are mainly used to
provide large surface area for adhesion of microorganism to decompose the organic matter present in waste
water. These carriers keep in suspension in aeration tank with high mobility by agitation promoted by aeration
system. Coarse and medium size bubbles are generated in the system by which oxygen is absorbed by the
microorganism used in decomposition of organic matters. The control variables of MBBR are same as activated
sludge process. The material for carriers is use usually polypropylene or polythene whose density is less than
density of water.

MBBR

* Carrier

MBBR anaerob MBBR aerob

Feed

Process Air/ O2

The volume of the carriers inserted in the reactor from 20% - 70% of the volume of the reactor. If the
volume of the carriers is less than 20% of the volume of reactor the MBBR process will not be efficient and if it
is more than 70% it makes process uneconomical. These carriers also known as kaldness media. The biofilm is a
microbial engineered community system which contain any type of microorganism including algae, fungi etc.
These multiverse microorganisms require the presence of a surface to adhere to and grow on carriers.

I11. Advantages
+ MBBR is less sensitive to hydraulic loading to carriers.
» It operated at high organic loads.
»  No sludge bulking problem is generated.
« Itis flexible process.
« It can be retrofit in almost any size or shape of the tank.
« ltrequires less area for operation than activated sludge process.
« Efficiency of MBBR can be increased by increasing number of carriers.
* Low head loss.
*  No need of periodic back washing.

IV. Performance Evaluation
Central Pollution Central Board (CPCB), zonal office — Bhopal conducted performance evaluation of 12
operating STPs of Rajasthan state during June to September 2015.

Sewage Treatment Plant Of Mbbr In Jaipur —
» STPatJawahar circle in Jaipur :-

The 1 MLD STP is located at Jawahar circle for treating the nearly domestic effluent. The plant has been
operated by the private consultant M/S pollution technologies Ltd, Noida. According to CPCB reports,

parameters PH TSS COD BOD NH;-N
influent 7.68 306 1102 366 30
effluent 7.63 28 34 11 8.9

% removal - 91 97 97 98
O&M cost 4.4 LAKH
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STP at Ramnivas garden in Jaipur :-

The STP is contracted by RUIDP for supplying water to park and it is commissioned in year 2014.The STP was
constructed by JDA and operated by M/S pollution technologies Ltd, Noida. The capacity of plant is 1 MLD.
According to CPCB reports 2015,

Parameters PH TSS COD BOD NH;-N
Influent 7.93 228 600 193 30
Effluent 8.1 49 49 15 0.5
% removal - 78 92 92 98

Inlet 1o STP MBER wnk

CIVATED CARBO)

FILTER

Tube senler Activated carbon filer

STP at Vidyadhar nagar in Jaipur :-
1 MLD STP is located for treating the hereby domestic influent. The STP was constructed by JDA and operated
by the private consultant M/S hydro tub paryavaran (India) Pvt Ltd, Mohali. According to CPCB reports 2015,

Parameters PH TSS COD BOD NH3-N
Influent 7.69 955 1535 490 35
Effluent 7.63 80 76 23 0.6
% removal - 92 95 95 98
O&M cost 1,50,000
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V. Life Cycle Costs Of MBBR
LCC of MBBR technologie at different rate of interest for 20 years and the standard deviations are
shown in table. After averaging the LCC values of all plants, electricity cost and O&M cost is found to be more
for MBBR plants due to higher installed load of electrical units fitted but a lesser supervision is required.

s.no. rate MBBR

Influent BOD (mg\l) <20

Average area, m” per MLD 450

Capital cost (in lakhs) 85.6222+22.769
Electricity cost in 2011 (in lakhs) 10.726+1.024
Electricity costs in 2031 (in lakhs) 10% 339.590+37.891
Maintenance costs in 2011 (in lakhs) 1.68+0.0561
Maintenance costs in 2031 (in lakhs) 10% 68.229+2.279
Manpower costs in 2011 (in lakhs) 0.3162+0.0410
Manpower costs in 2031 (in lakhs) 10% 12.902+1.675
Chemical costs in 2011 (in lakhs) 2.792+0.394
Chemical costs in 2031 (in lakhs) 10% 113.930+16.088
Total LCC cost/MLD (in lakhs) 10% 612.636+39.178

VI. Conclusion
This study confirmed that the MBBR is highly effective process. It can be used for small as well as
large plants. The efficiency of this process can be increase without increasing the plant area. It can be say that it
is a modified activated sludge process. It is effective and efficient method for treatment of domestic waste water.
It is environment friendly technique.
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