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Antioxidative Lithium Reservoir Based on Interstitial Channels of Carbon Nanotube Bundles

Lithium (1) metal has been consdered as a potent candidate for next-generation battery anode.
However, for commercial use, 1t is urgent to solve the safety problem caused by electrochemical
nstability. Here, we suggest a new concept of antioxidative Li reservor based on interstitial channels
of sngle-walled carbon nanotube (SWCNI) bundles via theoretical approach. Usng molecular
dynamics (MD) smulations considering the cation—piJinteraction, we observed that the Ii in the
bundle’s interstitial site is thermodynamically stable even when the SWCNT bundle is exposed to an
oxidative environment such as water. Through the combined methodology of MD and densty
functional theory (DFT), we demonstrated that Li confined at the interdtitial ste is more stable than Li
adsorbed at the bundle surface or groove ste. Based on the smulation results, we also proposed the
lithiation/delithiation mechanism of SWCNT bundles in electrolyte environment. Taking advantage
from the confinement effect of the nterstitial channels, the SWCNT bundles has great potential as a Li
reservorr to withstand the oxidative environment.

o OIE 4 E& XI2sZA A2z 20195

o
R
Oy
Jon



