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Abstract

The high brightness, tunability, and penetrating power of synchrotron radiation light sources
with multiple techniques enable to explore numerous intricate properties of functional materials
and devices at the nanoscale. Among various objects, two-dimensional layered transition
metal carbides/nitrides (MXenes) with ultrathin layered structure and rich elemental variety are
emerging as promising energy materials for energy generation and storage. In principle, MXenes
can be produced by selective etching of the A-layers from their MAX phases, exhibiting a
hexagonal crystal structure with transition metal carbide/nitride layers. Due to the involvement
of both anions and cations in the etching reactions, it is still high challenge to obtain detailed
information, such as phase evolution, lattice change, etching time scale, and so on. Therefore, it
is highly desired to develop in-situ and operando techniques to further study realize the real-time
monitoring of the complicated and fast etching process, as well as to better understand the real
working mechanism of MXenes in energy storage and conversion applications. Here, we will
present our recent results on MXene-based energy materials by means of various synchrotron
radiation X-ray techniques and methods.
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