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ABSTRACT
Discharge of domestic and industrial wastewater to surface or groundwater is very dangerous to the
environment. Therefore treatment of any kind of wastewater to produce effluent with good quality is
necessary. In this regard choosing an effective treatment system is important. Attached Growth Batch
Reactor is a modification of Sequencing Batch Reactor process which has been successfully used to
treat municipal and industrial wastewater .The process could be applied for nutrient removal, high
biochemical oxygen demand containing industrial wastewater. Of the process advantage are single-tank
configuration, small foot print, easily expandable, sample operations and low capital costs. Sewage
water was collected from the River Coovam and it was filled in the reactor tank. In one single day two
batches were conducted and the process were followed such as fill, react, settle and decant. Sample
from decantable volume was taken and its physical and chemical test were analyzed. Physical test
include TSS, colour, odour and appearance. Chemical test include BOD, COD, oil and grease and pH.

Copyright © 2015 Vijay Samuel et al. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION
Various types of high-performance biological reactors have
been developed which are characterized by a high degradation
performance when compared to conventional plants, as well as
compact construction and an operation favourable to the
environment have been developed. Accordingly, biological
processes are being employed in wastewater treatment plants
worldwide. These processes primarily include the anoxic–
anaerobic–aerobic (A2O) process, oxidation ditch process,
biofilm process etc. The sequencing batch reactor (SBR) is
considered as an attractive method of treatment because it has
good performance for the removal of BOD and COD. Recently,
the attached growth batch reactor (AGBR) system has attracted
a great deal of attention due to its ability to take advantages of
both a biofilm reactor and a SBR. Specifically, AGBR systems
show improved biomass concentration in reactors with
corresponding higher specific removal efficiencies, greater
volumetric loads, increased process stability toward shock
loadings and are capable of covering small areas. AGBR
systems remove BOD and COD more efficiently.
*Corresponding author: Vijay Samuel G.,
Department of Civil Engineering, Dr. M.G. R. Educational and
Research Institute University, Chennai, India

Furthermore, the presence of an anoxic microzone in the
biofilm could result in simultaneous nitrification and
denitrification (SND) in the AGBR during the aeration phase.
In such cases, nitrification occurs on the surface of the biofilm,
whereas denitrification occurs in the inner layers due to a
dissolved oxygen (DO) gradient within the biofilm. A biofilm
configured sequencing batch reactor with periodic
discontinuous batch mode operation was able to treat larger
shock loads than the continuous flow process when treating
low-biodegradable composite chemical wastewater. To the best
of our knowledge, few experimental studies have been
conducted to evaluate the treatment of wastewater by AGBR.

MATERIALS AND METHODS
Laboratory scale AGBR
In this study, one typical operation cycle contains three
procedures: Fill (instantaneous), React and Settling (1 h), and
draw (1 h). A laboratory scale reactor with the dimensions of
59 cm×30 cm×37 cm (L×W×H) and a working volume of 44 L
wasfabricated using moutainious rock material, because
moutainious rock material is not easy to be broken or deformed,
and easy toobserve the biofilm carriers and sludge in the
reactor. Weight of the mountainious rocky material taken was
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15.7 kg. Decantable volume is 18 litre and volume of water to
be remain in the tank was 26 litre.

When a steady state was achieved, the characterizations of the
AGBR were analyzed by batch test.

Wastewater

RESULTS AND DISCUSSION

In this study, River Coovam water was used during the start-up
period and normal operation to evaluate the performance of the
AGBR.

 The feeding and draining can be conducted simultaneously
for the AGBR with the mountainous rock material as
packing, and the maximum volumetric exchange rate in the
AGBR is about 70%.
 Application of the mode of feeding and draining at the same
time can lead to the reduction of the cycle time of the
AGBR, the increase of the utilization of the reactor volume
and the simplification of the reactor structure.
 The AGBR can effectively remove both COD and BOD
from the wastewater, resulting in a good effluent quality.
 The fact that COD and BOD could be removed more

The characteristicsof the raw domestic sewage were (average
value):
pH (7.08)
temperature (25 °C)
COD (344 mg L−1)
BOD (112 mg L−1)
TSS (138 mg L−1)
S. No.

Parameter

Raw coovam water

1
2
3
4
5
6

Appearance
Colour
Odour
Ph (ppm)
Tss (ppm)
Cod
(ppm as o2)
Bod
(ppm as o2)
O&g (ppm)

7
8

Slightly turbid
Blackish
Characteristic
7.08
138
344

Treated coovam water
Week 1
Week 2
Slightly turbid
Slightly turbid
Pale yellowish
Pale yellowish
Odourless
Odourless
6.84
6.83
46
44
182
182

Week 3
Slightly turbid
Pale yellowish
Odourless
6.82
38
104

Week 4
Slightly turbid
Pale yellowish
Odourless
6.82
36
102

112

56

52

30

28

Traces

Traces

Traces

Traces

Traces

Inoculums
The reactor was seeded with
cow dung (1mg)
phosphate (1mg)
urea (1mg)
jaggery (1mg)
Reactor start-up and operation
Wastewater was instantaneously poured into the reactor
manually and drawn through the outlet after an operation cycle.
To avoid aging of the sludge due to an extended sludge
retention time (SRT), a small amount of sludge (about 1.5 g)
was with drawn from the reactor every day. In order to provide
enough oxygen for the living of microorganisms, according to
our previous study, the AGBR was operated at room
temperature (25±2 °C).
In the first and second week of treatment of sewage water a
total of 24 cycle was conducted in which aeration (2 h), settling
(1 h) and decanting (1 h) processes were performed. In one day
8 hrs cycle was conducted in the AGBR, treating 18 litre of
water per cycle. In the third and fourth week of treatment of
sewage water a total of 24 cycle was conducted in which
aeration (3 h), settling (1 h) and decanting (1 h) processes were
performed. . In one day 10hrs cycle was conducted in the SBR,
treating 18 litre of water per cycle. Again in the fifth and sixth
week 24 cycles were conducted in which aeration (4 h),
settling (1 h) and decanting (1 h) were done and n one day 12
hrs cycle were conducted treating 18 litre of water per cycle.
Initially, a start-up period of the AGBR was carried out with
the objective of forming the biofilm. The AGBR was
subsequently operated to obtain steady performance.

completely under constant aeration (aerobic condition) of
the AGBR operation mode is very interesting and can be
explained in several respects.
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