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To satisfy the growing energy demands of modern
applications, research efforts have traditionally centered
around sulfur-based battery chemistries, owing to sulfur’s high
theoretical energy density and cost-effectiveness. Despite
these advantages, the commercialization of Li—S batteries has
been limited by persistent challenges such as drastic
volumetric expansion during cycling, poor electrical and ionic
conductivities of sulfur and its discharge products, and the
sluggish redox kinetics of intermediate polysulfides. These
limitations often result in poor cycling stability, irreversible
loss of active material, and the formation of passivating layers
that hinder performance.

In recent years, lithium-selenium batteries have gained
attention as a promising alternative among chalcogen-based
systems. Selenium offers a higher volumetric capacity and
much better intrinsic conductivity compared to sulfur.

Nevertheless, Li—Se batteries still face critical hurdles,
particularly large volume fluctuations during charge and
discharge, as well as uncontrolled accumulation of Li 2 Se on
the electrode surface. Building on the knowledge gained from
Li-S battery research, our work focuses on addressing these
challenges by studying the reversible conversion reactions and
tackling capacity loss caused by imperfect re-oxidation of
LizSe. In this presentation, we will first review the progress
made with sulfur-based batteries, then explore strategies to
enhance the performance of Li—Se systems. Special attention
will be given to the use of electrocatalysts that improve Li 2
Se conversion and increase active material utilization.
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