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aTUBITAK-MRC (Marmara Research Center), Environment Institute, P.O. Box: 21, 41470 Gebze, Kocaeli,
Turkey
Tel. +90 262 6772942; Fax: +90 262 6412309; email: selma.ayaz@mam.gov.tr
bCivil Engineering Faculty, Environmental Engineering Department, Istanbul Technical University, 34469
Maslak, Istanbul, Turkey

Received 14 June 2011; Accepted 5 February 2012

ABSTRACT

The efficiencies of an upflow anaerobic sludge bed (UASB) reactor and an anaerobic baffled
reactor (ABR) were compared for the treatment of domestic wastewater at ambient tempera-
tures. Two pilot-scale anaerobic biological reactors were operated for about two years at
ambient conditions at psychrophilic and/or sub-mesophilic temperatures. The average total
chemical oxygen demand removal was 56 and 58% in the UASB reactor, whereas it was 41
and 50% in ABR, respectively, in summer and winter periods. The amount of methane gas
production was between 0.05 and 0.18m3CH4/kg CODremoved in the UASB reactor, although
no methane production was observed in the ABR. Temperature was not a limiting factor in
anaerobic reactors that were operated at ambient conditions. Because of its higher efficiency,
the UASB reactor was recommended over the ABR for the anaerobic treatment of domestic
wastewater of the small community investigated within the scope of the study. However,
anaerobic treatment of domestic wastewater is considered only as a pretreatment step, since
it requires further removal of nutrients.
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1. Introduction

Anaerobic processes have been applied success-
fully for the treatment of medium and high strength
wastewaters for many years. Anaerobic treatment has
recently begun to be applied with satisfactory removal
efficiencies for low-strength wastewaters such as
domestic wastewater. The benefit of anaerobic treat-
ment is very significant in terms of energy particularly

in the treatment of concentrated domestic wastewater
[1]. Anaerobic process is efficient for the removal of
both organic matter and suspended solids from
domestic wastewater. Total Chemical Oxygen Demand
(TCOD) removals up to 80–90% were possible and
average TCOD removal of 70% could be expected at
temperatures above 20�C [2].

Psychrophilic (10–20�C) and/or sub-mesophilic
anaerobic treatment has become a feasible option for
the wastewaters discharged at moderate to low tem-
peratures. Many recent studies have shown that tem-*Corresponding author.
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