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The solid electrolyte interphase (SEI) layer is one of the most critical components in next-generation rechargeable batteries, such as sodium-ion batteries. The SEI is a thin layer, in the nanometer range, that forms during initial cycling on the surface of the electrode due to the reduction of the organic liquid electrolyte. The thickness and composition of the SEI layer have a large impact on the long-term cycling stability of the battery, and this can vary depending on the formation protocol used during the initial cycles, such as low vs high current density. High-performance batteries are needed in many space applications, such as powering spacecraft and instruments, but capacity loss and low coulombic efficiency during extended cycling are still problems. This research aims to investigate how the SEI formation protocols impact the long-term cycling stability of sodium-ion batteries. Electrochemical techniques are used, along with spectroscopic ellipsometry, to better understand how the thickness and refractive index of the SEI influence the capacity decay and coulombic efficiency. Preliminary results show how controlling the formation protocols significantly impacts SEI thickness and uniformity, which influences the battery’s long-term cycle life. This work provides valuable insight into the relationship between SEI characteristics and battery performance, helping to develop the next generation of batteries for extended space missions. Future work will look to explore low-temperature environments to simulate the extreme conditions in space and toward in situ ellipsometry measurements for monitoring the SEI in real-time. 

