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Carbon black (CB) remains a relevant and cost-effective material in materials science, particularly when combined with conductive polymers like polyaniline (PANI), despite being overshadowed by newer carbon nanomaterials like carbon nanotubes and graphene. Recent studies have renewed interest in CB-based composites for electrochemical applications. This study details the synthesis of an electroactive nanocomposite composed of carbon black (CB) and polyaniline (PANI) via in situ oxidative polymerization, using the surfactant-like monomer P1 (anilinium dodecyl sulfate) as the PANI precursor. The surfactant properties of P1 facilitated the formation of core–shell structures dispersed in an aqueous medium. The resulting CB-PANI nanocomposite, combined with silver nanoparticles (AgNPs) as an electrocatalytic element, was employed to modify the surface of a glassy carbon electrode (GCE) for glucose detection. Electroactive areas were calculated using the Randles–Sevcik equation, revealing that the CB-PANI.1-1/AgNP nanocomposite exhibited a significantly larger electroactive surface area compared to AgNPs alone or the CB-PANI.1-1 composite. Cyclic voltammetry characterization of the CB-PANI.1-1/AgNP nanocomposite in the presence of glucose showed a new oxidation peak with a maximum current near 0.7 V, corresponding to the oxidation of glucose to gluconolactone. Amperometric testing at 0.7 V demonstrated a linear response (R² = 0.999) as a function of glucose concentration. The glucose sensor exhibited a linear detection range from 1 to 10 mM, a sensitivity of 41 µA mM⁻¹ cm⁻², and a limit of detection (LOD) of 520 µM.
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Figura 1. Electrochemical detection of glucose by cyclic voltammetry (CV). 
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