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ABSTRACT

A laboratory scale anaerobic baffled reactor witbrking volume of 36 litres for treating textile wewater at
26°C was started-up and loaded to an organic lgadite of 0.252kg COD/frd. Operational parameters such as influent
COD concentration and pH were identified that waxified to improve the reactor's performance withiwe need for
external pH control. Moreover, this experiment i@snd that the reactor could reach a steady stata ¥5 to 78 days,
respectively. This paper envisaged that the stgsuformance of ABR in treating textile wastewadeicontinuous phase

was investigated.

KEYWORDS: Anaerobic Baffled Reactor, Chemical Oxidation Dethaflow rate, Organic Loading Rate, pH, Startup

performance.
INTRODUCTION

With the increasing deterioration of world watersoarces, configuring a technical and economic eiabl
wastewater treatment and recycle technology tosfgatihe increasing complexity of wastewater andingént
environmental regulation has been a great challeomgr the past decades. Developing reliable tecihyes for
wastewater treatment is of urgent importance. leemeé years, anaerobic baffled reactor (ABR) treptivastewater
effectively have received considerable attentiorthe literature. It was indicated that ABR had bmeoa promising

alternative for wastewater treatment with greathieir development potential.

Now a days, many researchers have focused on dmaeeactors for the treatment of wastewater Bakep.
and Stuckey D.C. (1999), She Z. L et.al., (2008)aik. S, et.al, (2002a), and Krishna GVT et.&008).As one of the
high-rate anaerobic reactors, the ABR was extehsivged in treating wastewater. The ABR was irifialeveloped at
Stanford University and it was described as a safaip-flow anaerobic sludge blanket reactorsthsname suggests, it
consists of a series of vertical baffles to foroe tvastewater to flow under and over them as gmfrom the inlet to the
outlet. The wastewater can then come into intinzaetact with a large amount of active biomass, evilile effluent
remains relatively free of biological solids (Wadg.., et al., 2004; Krishna. GVT et al., 2007).

The anaerobic baffled reactor (ABR) is one of tightrate anaerobic designs developed by Mc Carty @i
workers at Stanford University (Bachmann A., Be¥rd.., and Mc Carty P.L. 1985). It is suggestedskyeral researchers
as a promising system for industrial wastewateattinent (Bachmann A., Beard V. L., and Mc Carty P 10985; Boopathy
R., Larsen V. F., and Senior E. 1988; Grobicki @&nd Stuckey D. C. 1991; Setiadi T., Husaini, andj&jiningrat A.,
1996).
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Anaerobic digestion has proven to be a stable psofar the treatment of many organic wastes. Itdwm®ral
advantages over the aerobic and physico-chemicaleps such as design simplicity, low capital anerating cost, less
energy requirement, use of non-sophisticated ecemprand applicability in small and large scaleue®a recent studies
have been reported about the performance, chasditterand applications of ABR(Barber, W.P and Bay; D.C. 1999;
Uyanik. S. et al., 2002a).

Prompt start-up is essential for the highly effiti@peration of ABR, due to slow growth rate of amdic
microorganisms, especially methane producing bacigiu. R.R et al., 2010). During anaerobic reacttart-up, the
biomass is acclimatized to new environmental comli, such as substrate, operating strategies,et@tye and reactor
configuration (Alkarimia. R et. al., 2011).The maibjective of this work was to look into the stapt process performance
of a laboratory scale ABR inoculated with digestdrry, which was collected from an active anaerolastewater
treatment plant at Annamalai Nagar.

EXPERIMENTAL METHODOLOGY

Reactor Configuration

The experimental laboratory model was made up ekiflass. The size of the anaerobic baffled reasis:
length 50cm, width 24cm, depth 30cm and workinguawé of the reactor was 36 liters. A proper consiwacof the
baffles allowed wastewater to flow through the glided from bottom up. The model have five compantsand the
distance of the upper edge of baffles between sheraling and descending compartments from the weatel was 3cm
above the reactor's base at a 45° angle to dihectflow evenly through the up-corner. The physieature of the
experimental set up was shownTiable 1. The liquid flow is alternatively upwards and domards between compartment
partitions. This produced effective mixing and amtitbetween the wastewater and biosolids at the dfasach up-corners.
Sampling ports were located in the middle of the @b each compartment allowing drawing biologidaldge and liquid
samples. A variable speed peristaltic pump (PP v&® used to control feed rate. The schematic eiahoratory scale
experimental set up was showrFigure 1.1.

Fig. 1.1 Schematic of Anacrobic Baffled Reactor

1. Faad Tank 5. Effuent

2. Penistaltic Pumg B. Effluent collectng tank

3. Influant tank 7. Water displacemont bottle for Gas Collection
4, Sampling Ports

Figure 1.1
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Table 1: Physical Features of Experimental Setup

Reactor Configuration Dimensions
Length 50cm
Depth 30cm
Width 24cm
Compartment free board 6cm top, 3cm bottom
The sample port from the Top of the reactor 6cm
The sample port from the bottom of the reagtor 3cm
Working volume 36 liters
Number of compartment 5
Each compartment length 2 to 8cm
Peristaltic pump PP-30

Analytical Method

The influent and effluent samples were collectecboge in three days basis and were analyzed immedylias
per the procedure given in Standard Methods (APHEB52.

RESULT AND DISCUSSIONS

Acclimation and Process Stability

During anaerobic reactor start-up, the biomassdtimatized to new environmental conditions, sustsabstrate,
operating strategies, temperature and reactor gumafiion (Alkarimia R., Mahat S. B., Yuzir A., FabdiM., and
Chelliapan S., 2011). The inoculums source wasujgarsludge taken from the active biomass plaratied at Faculty of
Agriculture, Annamalai University, Annamalai Nagdhe granules were passed through a screeningroves debris.

Establishment of the most suitable microbial pofioteis the overall objective of the start-up of RB
Performance of the Reactor

The influent and effluent samples from the reaetere collected on three days once basis and wexlyzau
immediately. Initially the influent feed of muni@p wastewater to the reactor was 440mg/l with arRQ@if 0.252Kg
COD/n?.d. The low initial loading rate was recommendedtiie successful start-up of ABR. A low initial argic loading
rate was beneficial for the growth of anaerobidvacsludge, due to low COD organic loading resagltim low production
of gas rate and low wastewater up- flow velocithie Btart-up of ABR and its affecting factors haeerbwell presented in
the literature (Barber W.P, and Stuckey D.C, 1989pmpt start-up is essential for the highly eéfiti operation of ABR,
due to slow growth rates of anaerobic microorgasjsespecially methane producing bacteria (Liu RQR.Tian B, Yang
and Chen J.H., 2010).

The start-up period is considered as the periodntdér stable operation to be achieved. This iruaial step for
the stable operation of the ABR and other anaergdactors, at a designed organic loading rate (OCRE of the main
points stressed is the inoculation with high gyafitethanogenic sludge. In addition, operating tew@tpee is prominent
during start-up. In this work, the ABR reactor afseeding was operated at a temperature betweed 2A4d 37°C
(mesophilic range). The COD removal rate duringtf88” day was low in the range of 10-20%. The low ey in
removal at the beginning of the process is duehto hiomass adaptation in the new environment. Blae removal
efficiency during start-up phase can possibly bebated to the presence of unadapted seed sli@lgéng the period of

36 to 60 days moderate removal of COD was achielteds difficult to maintain the effective numberf aseful
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microorganisms in the system (Bal, A. S. and Dhalydtl.2001). The reactor attained a steady stat@ fr5 to 78 days
with a COD removal efficiency of 78% was achieviigure 1.2)

40 - == 2000 Reduction

2:COD Removal effciency

0 36 91215182124 273033363942454851 545760636669 72757881848730

Timein days

Figure 1.2: Time in Days with Respect to % COD of Bmoval Efficiency

The pH is an essential factor to control duringeaobic digestion. The methane producing microorgasihave
optimum growth in the pH range between 6.6 and(Ri@mann and Mc Cardy P.L, 2001), although stapithay be
achieved in the formation of methane over a widérrange (6.0 — 8.0). pH values below 6.0 and al&8eshould be
avoided, as they can inhibit the methane — formmmicroorganisms (Chernicharo C.A.L, 2007). The iefiuand effluent
pH during the start up period is showrFigure 1.3 The effluent pH value was little variation thrdwogit the experiment.
After 60" day, the variation on pH value was slight and rieing over 7.68.These results indicated that gogstesn

buffering and non inhibition of methanogenic orgamiat the beginning of the adaptation process.
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Figure 1.3: Time in Days with Respect to Influent ad Effluent pH

After achieving a steady state the real time textiastewater was fed gradually such as 20%, 40%, &% and
100% to the reactor. After allowing 100% conceibrabf textile wastewater, the COD removal is moretl to achieve a

stabilized removal of COD.

Impact Factor (JCC): 3.0238 NAAS Rating.06
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CONCLUSIONS

The results of the study in this paper lead tafdflewing conclusions:
The reactor was attained a steady state for 78 ttays during startup.
The COD removal efficiency was achieved around d8fitng startup.
The reactor was started up with an OLR of 0.252&dD@r.day.

Maintaining a suitable and stable pH within thectea should be a major priority for ensuring effici

methanogenic digestion.

Proper pH and alkalinity are of key importance tloe prompt startup of ABR, when the reactor wasrateel
efficiently, effluent pH was relatively stable.

Further investigation should be carried out foroager duration by varying OLR and HRTs to study the
performance of the reactor.
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