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Abstract

Solid electrolyte interface phase refers to a film like substance formed by the met
al negative electrode and electrolyte during the first charge and discharge, which
simultaneously has certain conductivity and prevents internal reactions in the battery
from causing battery decomposition. Its properties and characteristics are a hot
research topic for researchers, and the thermal conductivity of the solid electrolyte
interface phase is an important link in improving the comprehensive performance of
lithium-ion batteries, Therefore, it has become an important breakthrough for
improving battery performance under the limited energy density of traditional
lithium-ion batteries. In this work, we will use machine learning force fields and MTP
potential energy to simulate and analyze the thermal conductivity changes of the solid
electrolyte interface phase from the molecular level. Through detailed analysis of the
common components of lithium fluoride, lithium oxide, and lithium sulfide in the
three solid electrolyte interface phases, it is found that the changes in phonons have a
significant impact on the magnitude of thermal conductivity, which is manifested by
the continuous decrease of thermal conductivity as temperature increases. Improving
phonon lifetime, reducing phonon scattering rate, increasing low-frequency phonon
density of states, reducing high-frequency phonon density of states, and appropriately
increasing the thickness of the solid electrolyte interface phase are all beneficial for
improving thermal conductivity. This provides a theoretical reference for future

research on improving the interfacial thermal conductivity of solid electrolytes.

Key words: Solid electrolyte interface phase; Thermal conductivity; Phonon;

Machine learning
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