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Abstract

Many products used in everyday life are made with the assistance of nanotechnologies. Industry,
agriculture, medicine and electronics are only a few examples of fields that extensively used nano-sized
particles (NPs), generally added to improve product quality [1]. Of these, carbon-based nanoparticles
(CNPs) represent one of the most promising products in the field of nanotechnology. For example,
graphene oxide (GO) and its derivatives have attracted much attention in industrial applications due to its
fascinating properties such as high dispersion in aqueous media, hydrophilicity, surface functionalization
ability and high biocompatibility [2]. Because of the wide spectrum of usage of these materials, toxicity to
the environment and living organisms has been reported, raising concerns about their utilization [3]. For
these critical reasons, the development of analytical methods for the detection of CNPs at trace
concentrations has become a very important subject of research. Until now, only a few studies were
reported on the detection of CNPs. Almost all of them used nano-impact electrochemistry method [4-6].
This method can provide information about size distribution, mass-transfer, and concentration of single
NPs. But the selectivity toward the NPs and the effects of environmental interferences are not understood
yet. Voltammetry methods can be a good answer for selectively detecting and quantifying of CNPs in
water samples. Voltammetric detection is performed by measuring the generated redox current of the
targeted NPs related to the particles concentration. This strategy has been recently used for the detection
of silver nanoparticles [7] and carbon nanotube [8].

In this work, carbon screen printed electrodes were employed for the investigation of electrochemical
response of reduced GO (rGO) through differential pulse voltammetry (DPV) method. First, rGO was
characterized by temperature-programmed desorption method, scanning electron microscope (SEM),
dynamic light scattering, and Raman spectroscopy. The influence of rGO dispersing solution concentration
on the sensor response was also tested. Next, DPV, electrochemical impedance and SEM characterization
of the sensor before and after detection were carried out. Under the best experimental conditions, the
sensor exhibited good performance in terms of linear range (from 1 to 50 pug/mL) and detection limit of 2.5
ug/mL. Finally, the reproducibility, selectivity and practical application in water samples were examined.
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