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PANUWAT WATTHAISONG : MECHANISTIC STUDY OF ETHYLENE
CARBONATE DECOMPOSITION ON CARBON ANODE OF SODIUM-
ION BATTERIES. THESIS ADVISOR : ASST.PROF. SUWIT SUTHIRAKUN,

Ph.D. 87 PP.

SOLID ELECTROLY TE INTERPHASE/SODIUM-ION BATTERY/EPOXY GROUP/

DENSITY FUNCTIONAL THEORY/ /ELECTROLYTE DECOMPOSITION

In this thesis, we utilized first-principles calculations based on DFT method to
study the decomposition mechanisms of ethylene carbonate (EC) which is one of the
most common electrolytes used in sodium-ion batteries (SIBs). Our calculations were
performed on carbon-based anode material with and without the presence of epoxy
érroup in order to evaluate its role. Computations reveal that epoxy group has a
significant role on decomposition mechanisms of EC depending on the their local
environment. With only one Na atom on the surface, the presence of epoxy group
decreases the amount of EC decomposition due to an increase of reaction energies and
reaction barriers. If we introduce one more Na atom ontothe surface, the trend of energy
for EC decomposition mechanism is changed. Furthermore, the effect of solvent
environment was e‘valuated by adding four more EC molecules on the surfaces. In this
case, the presence of epoxy group facilitates the EC decomposition through chemical
interaction and might cause the formation of thicker solid-electrolyte interphase than

that without epoxy group.
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