
Desalination and Water Treatment
www.deswater.com
1944-3994 / 1944-3986 © 2011 Desalination Publications.  All rights reserved.
doi: 10.5004/dwt.2011.1428

25 (2011) 20–24
 January

* Corresponding author.

Phenol biodegradation by mixed culture in batch reactor — 
Optimization of the mineral medium composition

A. Hamitouchea,b, A. Amranec,d* , Z. Bendjamaa, F. Kaouaha

aLaboratoire des Sciences de Génie des Procédés Industriels, Faculté de Génie Mécanique et de Génie des Procédés, 
Université des Sciences et de la Technologie Houari Boumediene, BP 32, El-Alia, 16111, Bab Rzzouar, Algiers, Algeria
bCentre de Recherche Scientifique et Technique en Analyses Physico-Chimiques, BP 248, CRAPC, Algiers, Algeria
cEcole Nationale Supérieure de Chimie de Rennes, Université Rennes 1, CNRS, UMR 6226, 
Avenue du Général Leclerc, CS 50837, 35708 Rennes Cedex 7, France
Tel. ??; Fax ??; email: abdeltif.amrane@univ-rennes1.fr
dUniversité Européenne de Bretagne

Received 20 December 2009; Accepted in revised form 18 July 2010

abstract
A new phenol-degrading microbial consortium with high biodegradation activity and high toler-
ance to phenol was isolated from activated sludge for hazardous wastewater treatment (Boumerdès, 
Algeria). Biodegradation kinetics was determined by monitoring biomass and phenol consumption. 
Mineral medium composition and especially nitrogen source concentration, as well as culture pH, 
were optimized. The temperature (30°C), the stirring velocity (200 rpm) and the phenol concentra-
tion (125 mg L–1) were kept constant; while the initial pH was varied (5–9), and the mineral com-
ponents were tested in the following concentration ranges: 0.25–2 g L–1 for (NH4)2SO4, 1–4 g L–1 for 
KH2PO4 and NaH2PO4 and 0.05–0.2 g L–1 for MgSO4. All experiments were carried out at a given 
initial bacterial concentration, 0.08 g L–1 (based on optical density determination, 0.079). Irrespec-
tive of the culture conditions, total phenol degradation (125 mg L–1) was recorded for culture times 
ranging from 20.6 to 31.2 h. The optimal mineral medium concentrations were therefore, 1, 3, 3 and 
0.1 g L–1 for (NH4)2SO4, KH2PO4, NaH2PO4 and MgSO4 respectively and the optimal pH was 8, lead-
ing to a specific growth rate of 0.64 h–1. Higher maximum specific growth rate values were recorded 
during this work, if compared to those reported in the available literature, even those dealing with 
mixed culture. This result showed the relevance of the specific microbial consortium used.
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