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Abstract
The degradation of cephalexin in aqueous solution under ultrasound irradiation was investigated. Biodegradability of the
solution was evaluated by the BOD5/COD ratio, which was raised from zero to 0.36 after ultrasound treatment, indicating
that the ultrasound irradiation process is a successful pre-treatment step to improve the biodegradability of cephalexin solution. The influences of ultrasound power and pH value on the degradation of cephalexin were studied. It was found that the
optimal ultrasound power for cephalexin degradation in the system was 200 W and the rate of cephalexin degradation was
maximal in the pH range of 6.5 to 8.5. The degradation kinetics of cephalexin in aqueous solution under various operational
conditions was also investigated. It was found that the degradation of cephalexin follows a pseudo-first order kinetics.

Keywords: antibiotic, biodegradability, cephalexin, degradation, ultrasound

Introduction
The wide application of antibiotics in human and veterinary
medicine has led to large-scale dissemination of refractory and
even toxic pollutants in the environment. In many countries,
a multitude of extremely resistant antibiotics have been found
in treated sewage, industrial effluent, the aquatic environment
and even in drinking water (Klavarioti et al., 2009). They are
extremely resistant to biological degradation processes and
because of their continuous input they could remain in the
environment for a long time; their presence in the environment
is considered dangerous in both low and high concentrations.
Recently, a variety of treatment methods like advanced
oxidation processes (AOPs) (Klavarioti et al., 2009; Isariebel
and Carine 2009), anaerobic treatment (Amin et al., 2006),
powdered activated carbon adsorption (Choi et al., 2008),
etc., have been suggested for the treatment of most industrial
effluents containing toxic organic chemicals. The subject of
this paper is the use of ultrasound as an AOP for the degradation of antibiotics in wastewater. Sonolysis has proven to be an
effective method for degrading organic effluents into less toxic
compounds and in many cases even completely mineralises the
compounds. However, the time-scale and the dissipated power
necessary to obtain complete mineralisation of the pollutants in
the case of ultrasound treatment are not economically acceptable. Hence ultrasound is found more effective when used in
combination with other conventional treatment processes than
as a stand-alone process (Torres et al., 2009).
It is well known that biological treatment is perhaps less
costly and more environmentally friendly than any other
destructive treatment. Therefore, several papers have reported
that sonochemical degradation could be successfully used as a
pre-treatment to enhance the biodegradability of wastewater, but
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not for the complete mineralisation of the pollutants (Klavarioti
et al., 2009; Torres et al., 2009; Sangave and Pandit, 2004).
Cephalexin, as one of the most popular antibiotics, is produced in great quantities. Nowadays this drug is ubiquitously
present in the aquatic environment due to its resistance to biodegradation. Considered from the perspective of economy and
technology, ultrasound irradiation processes should be used
as a pre-treatment technique to enhance the biodegradability
of the solution; once biodegradability has been achieved, the
effluent is transferred to a cheaper biological treatment (ArslanAlaton and Akmehmet, 2002).
The purposes of this study were:
• To investigate the decomposition of cephalexin under ultrasound irradiation
• To evaluate the enhanced biodegradability of the solution
• To study the effects of various operating conditions on
removal efficiency
According to our knowledge, this is the first time that ultrasound has been used to improving the biodegradability of
wastewater containing cephalexin.

Experimental
Cephalexin hydrate (CAS No. 15686-71-2) was provided by
Sigma. Its structural formula is shown in Fig. 1. All other
chemicals were of analytical grade and used as received. The
water used in all experiments was purified by a Milli-Q system.
Sonication was carried out with an ultrasonic generator
(JY92, Ningbo Xinzhi Instrument Co., China), equipped with a
24 kHz transducer and a titanium horn tip of 2.0 cm diameter.

Figure 1
Chemical structure of cephalexin
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