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A B S T R AC T

In this work the ability of carbon nanotubes (CNTs) in adsorption of cephalexin antibiotics 
at the trace level from aqueous solution has been tested. Samples were strongly adsorbed by 
CNTs and satisfying recovery was obtained. Analyses of samples were carried out by help 
of high performance liquid chromatography. To fi nd out the retention capabilities of cepha-
lexin on CNTs, constant amount of each analyte was added to different volumes up to 100 ml 
and removed by sorbent. Comparing studies between carbon nanotube and silica gel showed 
higher effi ciency of CNTs to silica gel in extracting of cephalexin. The preconcentration of ceph-
alexin on CNTs followed by high performance liquid chromatography allows the detection of 
0.15–0.2 μg/ml of cephalosporins. Recoveries of spiked sample analysis in optimum situation 
ranged from 95.2% to 97.6%.
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1. Introduction

Today all over the world there are lots of pharmaceu-
tical company which produce antibiotics and are caus-
ing the water and wastewater be polluted by companies 
wastes. In this case the risk of antibiotic entrance to the 
underground water and microorganisms’ resistance will 
occur. To protect the environment and human health 
effi cient facilities of sample preparation and sample pre-
concentration for accurate analysis seems necessary.

Solid-phase extraction (SPE) is an effi cient sample 
preparation method that is usually used to prepare 
liquid samples. SPE is suitable for sample extraction, 
concentration and clean up. They are accessible in wide 
range of chemistries, adsorbents and sizes. So it has 
become a common preconcentration method in envi-

ronmental analytical application recently. Selecting the 
most suitable product for each application and sample 
is important. Today different kind of new adsorbent like 
carbon nanotubes (CNTs) are tested to be used in this 
extraction packages [1–3,5,11,14].

One group of nanostructures which have been sur-
prisingly in the centre of scientists’ attention in recent 
two decades is carbon nanotubes (CNTs). According 
to their unique physical and chemical properties, these 
materials from their discovery time in 1991 by Iijima [11] 
till now have been used in different fi elds of application 
such as development of sensors and biosensors, nano-
probes, drug delivery, nanoelectronic, gas separation, 
etc. [5,7–9,11,13].

CNTs are considered as hollow graphitic cylin-
ders that have one (single-walled carbon nanotubes, 
SWCNTs) or more (multi walled carbon nanotubes, 
MWCNTs) graphene layers. The length of these 
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