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CYCLIC VOLTAMMETRY-DEPOSITED PRUSSIAN BLUE FILM ON CARBON PASTE ELECTRODE FOR
EFFICIENT HYDROGEN PEROXIDE SENSING
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Abstract:

This research aimed to develop and evaluate the performance of an electrochemical sensor for the
determination of hydrogen peroxide (H,0,) using a carbon paste electrode (CPE) modified with a Prussian Blue (PB)
film. The PB film was prepared by cyclic voltammetry from a solution containing FeCl; and KsFe(CN)g in
hydrochloric acid at pH 2. This sensor performance was evaluated using cyclic voltammetry (CV), amperometry,

and electrochemical impedance spectroscopy (EIS). Cyclic voltammograms show PB film exhibits excellent
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electrocatalytic properties toward the redox reaction of H,0O,. Experimental results demonstrated that the
presence of H,0, significantly increased the current response compared to the blank solution. EIS analysis further
revealed that the PB film reduced the charge transfer resistance and enhanced the electrochemical performance.
The optimal amperometric detection conditions were obtained at 6 cycles of deposition, at an applied potential
of +1.0 V, and with a stirring rate of 200 rpm. The current response showed a linear relationship with H,0O,
concentration within the studied range 10 pM - 50 mM, with a limit of detection of 5.3 uM, indicating strong
potential for quantitative analysis. Application to real samples by the standard addition method provided reliable
results within 10% different compared to the standard solution indicating this PB based electrochemical sensor is

capable of effectively analyzing real samples.
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