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The increasing demand for sustainable and multifunctional materials has led to the exploration of naturally derived nanostructures with diverse technological applications. Halloysite nanotubes (HNTs), a unique form of aluminosilicate clay minerals with distinct tubular nanomorphology, have emerged as an eco-friendly and versatile platform for developing advanced nanomaterials. This study’s HNTs were functionalized with kojic acid (K), a natural chelating agent, to create a bio-based nanocomposite with potential applications across antimicrobial, anticorrosion, and catalytic processes (Figure 1). The resulting HNT-K nanocomposite exhibited exceptional antibacterial properties against various pathogens, attributed to its iron-chelating ability. This characteristic positions it as a promising candidate for antimicrobial applications, including drug delivery [1]. In addition to biological functions, incorporating an ionic liquid enhanced the nanocomposite’s anticorrosion properties by efficiently preventing iron oxidation, offering a sustainable solution for protective coatings in industrial environments. The study further evaluated the nanomaterial’s catalytic potential for CO2 conversion. Functionalization with copper ions enabled efficient photocatalytic CO2 reduction, yielding methane and epoxide-based carbonate fixation under mild conditions, achieving impressive conversion efficiencies [2]. Moreover, the integration of xanthopterin, a biomimetic light-harvesting pigment from Vespa orientalis, enhanced the CO2 photoconversion efficiency and selectivity, highlighting the material’s promise for sustainable carbon migration [3]. This research highlights halloysite-based nanocomposites as an up-and-coming, eco-friendly solution for addressing critical global challenges such as bacterial resistance, metal corrosion, and CO2 emissions.
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Figure 1. Structure of HNT-K composite.
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