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ABSTRACT 
The chemical reactivity of clay mineral surfaces plays a crucial role in many geochemical processes on Earth. Recent advancements have broadened research to include other fine, highly reactive particles, particularly nanoparticles. Among these, a unique class of naturally occurring nanoparticles—compositionally similar to clays but featuring a tubular structure—has been identified in volcanic soils. These aluminosilicate nanotubes, likely first synthesized as early as the 1970s1, form through a process where tile-like structures curve into rings, followed by colloidal growth2,3. Their structure consists of an outer aluminum oxyhydroxide layer and an inner silicate layer.
The synthesis of these nanotubes has been extensively studied, and methods have been developed to produce both silicon-based and germanium-based imogolite nanotubes3. The surface of imogolite nanotubes can also be chemically modified to enhance their properties. For instance, the inner surface can be functionalized to make the nanotubes hydrophobic, which is advantageous for environmental applications such as the remediation of hydrophobic organic pollutants. Additionally, imogolite nanotubes can incorporate metals into their structure, making them effective for trapping metallic contaminants.4
Recent studies have further demonstrated their ability to adsorb nucleotides, which is significant for understanding their interactions with biological molecules. This research even explores the hypothesis that mineral surfaces may have played a role in the formation of oligomers before life emerged on Earth.
The adsorption of nucleotides onto imogolite nanotubes has been investigated using chemical techniques, separation methods, and spectroscopy. These studies have quantified the adsorption of monomers and determined the atomic structure of surface complexes through X-ray absorption spectroscopy at the phosphorus K-edge. The results emphasize the role of phosphate groups and reveal differences compared to their interactions with clays.
This raises the question: How does the surface of imogolite promote the formation of oligomers—precursors to DNA? This topic will be discussed
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