Accepted Manuscript

First-principles calculations on lithium and sodium adsorption on graphene edges

Junyu Jiao, Ruijuan Xiao, Meng Tian, Zhaoxiang Wang, Liquan Chen et
PII: S0013-4686(18)31277-5
DOI: 10.1016/j.electacta.2018.05.200

Reference: EA 31986

To appearin:  Electrochimica Acta

Received Date: 19 March 2018
Revised Date: 29 May 2018
Accepted Date: 30 May 2018

Please cite this article as: J. Jiao, R. Xiao, M. Tian, Z. Wang, L. Chen, First-principles calculations
on lithium and sodium adsorption on graphene edges, Electrochimica Acta (2018), doi: 10.1016/
j-electacta.2018.05.200.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.electacta.2018.05.200

First-principles calculations on lithium and sodium adsor ption on graphene edges
Junyu Jiab? Ruijuan Xiad? Meng Tiart?, Zhaoxiang Wang**, Liquan Chefh?
!Key Laboratory for Renewable Energy, Chinese AcadefiSciences, Beijing Key Laboratory for
New Energy Materials and Devices, Beijing Natiobaboratory for Condensed Matter Physics,
Institute of Physics, Chinese Academy of ScienBegjjing 100190, China.

2School of Physical Sciences, University of Chingsademy of Sciences, Beijing 100190, China.

Abstract

Porous hard carbons are known for their high $igecapacities in lithium (Li) and sodium (Na)
storage. Due to lack of layered graphitic structome abundance of pores and high specific surface
areas, the hard carbons are believed to mainlyladke Li and Na atoms on the surfaces of theiepor
rather than store them between the graphene layatisus models have been proposed and the density
functional theory (DFT) calculations have beeniedrout, but the mechanism of Li and Na storage in
these materials is still unclear due to the comapdid structure of the hard carbons. In this artitie Li
and Na storage is simulated by considering varmasfigurations of Li and Na atom adsorption on
pure graphene edges. It shows that, with increasimgpber of the adsorbed atoms, the Li and Na atoms
are firstly strongly adsorbed on the edges and tmsorbed near the edges. Finally, they become
condensed on the edges and form a quasi-metal tal.nfehese findings help to understand the
mechanisms of Li and Na adsorption in the hardarasbto guide the structural design of porous hard
carbons and to improve their Li and Na storagegoerances.
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