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ENHANCED ELECTROCHEMICAL SENSOR FOR ASCORBIC ACID BASED ON Fe;O4~CNT-ZrO,
MODIFIED CARBON PASTE ELECTRODE
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Abstract:

This study aims to develop an electrochemical sensor for the determination of ascorbic acid using a
carbon paste electrode modified with iron (I, lll) oxide combined with carbon nanotube-zirconium oxide (Fe;O,4-
CNT-ZrO,) to enhance sensitivity and electrical conductivity. Cyclic voltammetry results showed that the modified
electrode significantly catalyzed the oxidation of ascorbic acid in 0.050 M phosphate buffer solution at pH 7.0,
yielding an oxidation current 3.02 times higher than that of the unmodified carbon paste electrode. It was observed
that the optimal weight ratio of Fe;0,to CNT- ZrO, was 2:1. This composite was further incorporated with graphite
for carbon paste preparation, the suitable ratio was determined to be 3:2. Amperometric measurements indicated
that the optimal applied potential was +0.30 V, providing a linear detection range of 0.1-25 mM and a limit of
detection of 0.075 mM. These results demonstrate that the Fe;0,—~CNT-ZrO, modified electrode exhibits a strong
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electrochemical response, making it a promising sensor for the determination of ascorbic acid in real tablet

samples.
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