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Recent decades have seen the rapid development of nanomaterials, which have
become key elements in improving energy technologies. Their unique properties - large
specific surface area, the ability to control the electronic structure, and quantum effects
- have opened up new ways to improve the efficiency of energy production, storage,
and conversion systems.

The purpose of this paper is to review the role of nanomaterials in the energy
sector, with a focus on their use in lithium-ion batteries, supercapacitors, solar cells
and fuel cells. By analysing current scientific developments, we aim to find out the
mechanisms by which nanomaterials improve the performance of energy devices and
outline the prospects for their further use.

The most common energy nanomaterials include carbon nanotubes, graphene,
nanostructured metal oxides and perovskites. In lithium-ion batteries, nanostructured
electrodes provide higher capacity and faster charge-discharge cycles due to the
reduced ion diffusion length and increased surface area [1]. In supercapacitors, for
example, nickel hydroxide nanoplates grown on graphene demonstrate high specific
capacitance and cycling stability [2].

In the field of solar energy, nanomaterials increase efficiency by improving light
absorption and charge separation. The use of plasmonic nanoparticles in photovoltaic
cells can broaden the absorption spectrum and increase the power output [3].
Perovskite nanomaterials are also promising, as they provide high energy conversion
efficiency and have the potential for low-cost production technology [4].

In fuel cells, nanocatalysts significantly improve reaction kinetics and reduce the
need for expensive metals. For example, platinum and palladium nanoparticles
deposited on carbon nanotubes demonstrate high catalytic activity and stability [5].

It is worth noting that nanomaterials play a key role in the transformation of
energy systems, contributing to increased efficiency, reduced costs and the
development of new technologies. Further research in this area is important to ensure
a sustainable energy future.
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