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Keyword : Layered structure/Intercalation

MoS, has a layered honeycomb structure with strong in-plane bonding and
weak out-of-plane vdW interactions, which enables the engineering of electronic
structures by intercalation. In this work, the effects of alkali metal intercalation on
MoS, are investigated by using first-principles calculations. The results show a
significant expansion of the interlayer spacing and contribution of electron donation
from alkali metal to the conduction band of MoS,. The expansion obviously depends
on the atomic radii of the intercalated metals. Moreover, the bandgap type changes
from indirect to direct bandgap because of the reduction of electronic interactions
between adjacent layers. In-plane lattice parameters increase proportionally to the
concentration due to electrostatic repulsion. Other properties (such as structural
parameters, diffusion barriers, absorption coefficients, etc.) that can be compared
with experiments were calculated as well. Our results suggest that different atomic
radii and concentrations of intercalated alkali metals could provide an opportunity to
tune the electronic structures of TMDC materials and are promising in optoelectronic

devices.
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