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Abstract

Gold nanoparticles modified carbon paste electrode and its application as a sensor

Mohammad Dehsaragi

Nowadays, modified electrodes with metal nanoparticles have emerged as an aternative for
the electroanalysis of organic and inorganic compounds. Nanometals provide at least three
important functions for electroanaysis; the roughening of the conductive sensing interface,
catalytic features and conductivity properties. In this study, gold nanoparticles (GNPs) were
chosen as the metal nanoparticles for modifying the carbon paste electrode (CPE). Due to
the unique optical, electronic, and molecular-recognition properties of GNPs, they are the subject
of substantial researches, with applications in awide variety of scientific aress.

In this study, GNPs and the gold nanoparticles-modified carbon paste electrode (GNPs/CPE)
were characterized by UV-Vis spectroscopy, transmission electron microscopy (TEM) and
scanning electron microscopy (SEM). The shape, size and the effect of GNPs on the surface of
electrode were investigated.

GNPSY/CPE as a new, simple and sensitive electrode, was used to study of three important
biological molecules: folic acid (FA), uric acid (UA) and ascorbic acid (AA). The experimental
parameters such as pH, potential scan rate (v) and amount of modifier were studied by cyclic
voltammetry (CV) and the optimized values were chosen. The electrochemical parameters such
as diffusion coefficient of these molecules and the electrode surface area (A) were calcul ated.
Square wave voltammetry (SWV) was used as an accurate technique to quantitative calculations.
A good linear relation was observed between anodic peak current (ips) and folic acid (6.0 x 107°-
8.0 x 10°mol L™), uric acid (2.0 x 107°-2.0 x 10™*mol L™) and ascorbic acid (2.0 x 107—1.0 x
107> mol L™) concentrations. The detection limit (LOD) of the molecules was comparable with
recently studies. Simultaneous determination of FA, UA and AA were done by GNPs/CPE in a
good linear dynamic range.
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