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Gold nanoparticles (AuNPs) are attracting great research interest due to their unique physical and chemical properties.
This makes them multifunctional materials suitable for applications in various fields such as medicine, environment, and
engineering [1].

Among AuNPs, gold nanorods (AuNRs) are in high demand due to the tunability and sensitivity of their longitudinal
surface plasmon resonance [2, 3]. The anisotropic structure of AuNRs exhibits two surface plasmon bands corresponding
to surface electron oscillation on the transverse and longitudinal sides [4]. The size, shape, and surface functionality of
AuNPs are dependent on the synthesis method [5-6].

The main objective of this research was to synthesize AuNRs of different lengths using different synthesis methods
and to determine their electrochemical properties. The obtained AuNRs were characterized using SEM and UV-VIS
techniques. These techniques allowed a detailed description of the structural and optical properties of the AuNRs and
provided valuable insights into the synthesis. The cyclic voltammetry was used to evaluate the electroactive surface area of
the electrodes modified with AuNRs. The results of the electrochemical characterization of electrodes were crucial to a
more profound understanding of the potential applications of AuNRs.
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