SnSe@porous carbon nanofibers as a free-standing anode for low-temperature lithium-ion
batteries

Aiym Rakhmetoval®, Arailym Nurpeissova?, Gulnur Kalimuldina®, Zhumabay Bakenov!?"
!Department of Chemical and Materials Engineering, School of Engineering and Digital Sciences, Nazarbayev
University, Kabanbay Batyr Ave. 53, Nur-Sultan 010000, Kazakhstan
2National Laboratory Astana, Nazarbayev University, Kabanbay Batyr Ave. 53, Nur-Sultan 010000, Kazakhstan
3Department of Mechanical and Aerospace Engineering, School of Engineering and Digital Sciences, Nazarbayev
University, Kabanbay Batyr Ave. 53, Nur-Sultan 010000, Kazakhstan
*E-mail: aiym.rakhmetova@nu.edu.kz . **E-mail: zbakenov@nu.edu.kz

Tin selenide-based materials are considered to be promising high-capacity anode materials
for Li-ion batteries (LIBS) owing to their non-toxicity, earth-abundance, and chemical stability.
However, SnSe suffers from a large volume expansion, which leads to poor cycling performance. In
addition, it lacks in-depth research on low-temperature electrochemical performance. Here,
SnSe@porous carbon nanofiber material was synthesized by the electrospinning method with
consequent heat treatment and employed as a free-standing and slurry anode material at room and
low temperatures. The pores in carbon nanofibers can help to suppress the volume change of SnSe
during lithiation/delithiation as well as give additional insertion sites for lithium ions. X-ray
diffraction (XRD) analysis and scanning electron microscope (SEM) observation were carried out to
show the composition, diameter, and structure of synthesized SnSe@porous carbon nanofibers. The
obtained material exhibits good mechanical flexibility and better electrochemical performance at
low temperatures in comparison to commercially-available anode materials.
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