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2D materials that have thickness of only one structural unit
have shown their potential for application in next generation
device technology, new catalysts and energy storage. In this
work, by applying a soft chemical synthesis method to a
layered compound NaCrS2, the team successfully
synthesized a new layered compound HxCrS2. They found
the new compound naturally builds a heterostructure
composed of ordered and disordered lamellae, as revealed
by an ultra-high-resolution microscopy (Fig.1-left). Such a
unique structure is promising for energy storage applications.
In addition, they were able to exfoliate the materials and
introduced a new air-stable, potentially magnetic, chromium-
sulfide-based 2D material (Fig. 1-right), which will be of
interest for the next generation’s memory devices.
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Fig. 1. (Left) An image showing the cross-section 
layered structure of  HxCrS2. (Right) An image of the 
exfoliated nanosheets with a thickness of 2-3 nm.
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Presentation Notes
In this work, the seed reports a new HxCrS2-based crystalline/amorphous layered material synthesized by soft chemical methods. The team studies the structural nature and composition of this material with atomic resolution scanning transmission electron microscopy (STEM), revealing a complex structure consisting of alternating layers of amorphous and crystalline lamellae. Furthermore, the magnetic properties show evidence for increased magnetic frustration compared to the parent compound NaCrS2. Finally, the team shows that this material can be exfoliated, thus providing a facile synthesis method for chromium-sulfide-based ultrathin layers. The material reported herein is not only a source of new thin transition metal dichalcogenide-related sheets for potential application in catalysis but is also of interest for realizing new 2D magnetic materials.
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