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Two-dimensional (2D) materials are a class of materials that can be reduced to a thickness of a few layers, exhibiting peculiar and innovative properties relative to their three-dimensional solid counterparts. These materials are characterized by unique and often tunable electronic, optical, mechanical, and chemical properties, which make them attractive for a wide range of applications, including electronics, optoelectronics, and sensing. In nanotechnology, there is a common thinking that this class could inherit the role historically assigned to traditional semiconductors and insulators, thus moving the bar of technological evolution further.



These materials are also gaining growing interest for their potential for energy-saving technologies, which include harvesting, conversion, and storage. This Special Issue collected contributions with respect to the modeling, synthesis, and characterization of two-dimensional materials, with special attention focused on their possible exploitation for energy-related applications. The editorial choice was to focus mainly on metal dichalcogenides [1,2], X-enes [3], and related materials, alongside their hetero-integration, functionalization, and engineering. Let us summarize quickly the results gathered.



At the beginning of a path of creation and the optimization of a new material or a new device, we can often find a model or a theoretical prediction. In this Special Issue, a theoretical study demonstrated the optimization of the atomic structure of several polymorphs of melem-based carbon nitrides for applications in photocatalysis [4]. Another theoretical study investigated in detail the electronic and optical properties in some allotropes of tellurium, a material with a promising perspective for photovoltaics and energy storage [5].



Regarding materials design and engineering, attention was focused on the deposition of 2D materials with energy management potential. In particular, we collected important contributions about the MoS2 deposition by means of chemical vapor deposition [6,7].



For the experimental investigation of the electrochemical properties of materials, we can read a meticulous in-depth analysis of the novel Pt3Te4 material in the form of nanostructured mitrofanovite [8], and we can also read a report on a detailed investigation of the behavior of lithium at bilayer-patched graphene on SiC [9]. Finally, for the thermal management of devices, a contribution was devoted to the measurement of the interface thermal resistance of black phosphorus on top of a gold substrate using Raman spectroscopy [10].



After the completion of the contribution, the time has come; indeed, it has been very pleasant for us, and at the end of this effort, we wish to thank all authors of this Special Issue for their outstanding and diverse interventions. We wish as well as to thank the referees for their patience and constructive interactions that led to a substantial improvement in the final form of the studies. Finally, we would also like to acknowledge the valuable and prompt support from Greta Zhang and the Editorial Office of Nanomaterials for allowing us to achieve this important collection of exciting novel scientific advancements.
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