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Nanosheets are thin, two-dimensional structures with nanoscale thickness and lateral dimensions
extending to the micrometer or even millimeter scale. These materials are characterized by their high
aspect ratio, where one of the dimensions (thickness) is on the order of nanometers, while the other
dimensions are much larger.

Nanosheets can be composed of various materials, including metals, metal oxides, polymers,
graphene, and other nanomaterials. The term “nanosheets” is often used to describe materials that
exhibit a sheet-like or layered structure at the nanoscale. Some common types of nanosheets include:

Graphene Nanosheets: Composed of a single layer of carbon atoms arranged in a hexagonal lattice.
Graphene is known for its exceptional mechanical, electrical, and thermal properties.

Transition Metal Dichalcogenide (TMD) Nanosheets: Materials like molybdenum disulfide (MoS2) or
tungsten diselenide (WSe2) that exhibit interesting electronic and optical properties. These materials
often have applications in electronics and optoelectronics.

Metal Oxide Nanosheets: Thin layers of metal oxides, such as titanium dioxide (TiO2) or molybdenum
oxide (Mo03). These materials find applications in catalysis, sensors, and energy storage.

Polymeric Nanosheets: Thin layers of polymers, which can be used in various applications, including
drug delivery, sensors, and coatings.

Clay Nanosheets: Natural materials like montmorillonite or layered double hydroxides that have been
exfoliated into nanosheets. These materials are used in areas such as nanocomposites and
environmental remediation.

Nanosheets are often produced through a process called exfoliation, where layered materials are
separated into individual sheets. The resulting nanosheets can exhibit unique properties compared to
their bulk counterparts due to the increased surface area and quantum effects at the nanoscale.

Applications of nanosheets span a wide range of fields, including:

Catalysis: Nanosheets, particularly those with catalytic properties, are used as catalysts in various
chemical reactions. Electronics: Materials like graphene nanosheets are explored for applications in
electronic devices due to their excellent electrical conductivity. Energy Storage: Nanosheets are used
in the development of batteries and supercapacitors to enhance energy storage capabilities. Sensors:
Thin nanosheets can be utilized in sensors for detecting various substances due to their high surface
area and reactivity. The field of nanosheets is continually evolving, with ongoing research focused on
understanding their properties and exploring new applications across different disciplines.
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