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A B S T R AC T

One of the most studied process for the decomposition of phenolic compounds involves the use 
of different microbial species or consortia. The main drawback of biological methods is the pos-
sible inhibitory effect of high concentrations of phenolic compounds impacting on the micro-
organisms. To overcome these diffi culty bacteria can be acclimated to higher concentrations of 
phenols and the use of supplemental carbon sources. In this work a Pseudomonas putida strain 
isolated from a waste treatment plant receiving phenolic waste was tested for 4-chlorophenol 
removal using 1% (w/v) glucose as a co-substrate. Total removal of 4-chlorophenol concentra-
tions of 50, 150 and 200 mg l−1 were obtained in approximately 27, 53 and 93 h respectively. For 
a higher 4-chlorophenol concentration of 250 mg l−1, only 22% of degradation was obtained 
suggesting that at this high concentration, the 4-chlorophenol exerts an inhibitory effect on the 
bacteria.
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1. Introduction

The massive industrialization of current society has 
lead to increasing discharges of toxic compounds in the 
environment. Phenol and its chlorinated derivatives are 
among the most dangerous pollutants. Chlorophenols 
can be released into the environment following their use 
as agricultural chemicals, pharmaceuticals, biocides and 
dyes, while the main uses of 4-chlorophenol are for the 
extraction of sulphur and nitrogen from coal, as an inter-
mediate in the synthesis of dyes and drugs, as a denatur-
ant in alcohol or a solvent in the refi ning of oils [1].

In Europe, the presence of chlorophenols in surface 
waters is regulated by the European Decree 2008/105/
EC and in the USA by United States Environmental 
Protection Agency (US EPA) Clean Water Act (CWA). 
Among the monochlorophenols, 4-chlorophenol which 
has been classifi ed by the US EPA as priority pollutant 
in the aquatic environment as it is much more toxic than 
either 2- or 3-chlorophenol.

The concentrations of chlorophenols in contaminated 
wastewater typically vary from 150 μg l−1 to 200 mg l−1 
[2,3]. Since they are widely distributed and highly toxic, 
more attention has been paid to their particular removal 
with the adaptation of different methods. Conventional 
physical [4,5] and chemical techniques [6] can effectively 




