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Abstract: Diatom-based materials, characterized by their unique silica frustule structure and surface reactivity, exhibit
great potential in promoting the green, low-carbon, and multifunctional development of building materials. Studies have
demonstrated that diatom composites can efficiently adsorb CO: and regulate ambient humidity, remove nitrogen,
phosphorus, and organic pollutants from wastewater, and provide excellent antibacterial and mite-resistant properties.
Moreover, the integration of diatoms with photonic crystals or phase-change materials enables optical regulation and
thermal energy management, offering new approaches for building energy conservation and indoor environmental
optimization. From the perspective of scene cultivation and large-scale application, the micro nano porous structure, high
specific surface area and ecological compatibility of diatom new materials make it an ideal material for building new
scenes such as healthy buildings, energy-saving buildings and resource recycling buildings. Its development needs to go
through the path from laboratory verification, typical scene demonstration to large-scale promotion. This paper
systematically reviews the multifunctional application of diatom new materials in future buildings, aiming to provide
theoretical reference for the cultivation and large-scale application of relevant new scenes.
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