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MXenes exhibit many outstanding properties and therefore been considered as promising electrode material
candidates. Taking 2D transition metal carbides as representatives, we systematically explored several in-
fluencing factors, including transition metal species, layer thickness, functional group, and strain on their
mechanical properties (e.g., stiffness) and their electrochemical properties (e.g., ionic mobility). Considering
potential charge-transfer polarization, we employed a charged electrode model to simulate ionic mobility and
found that ionic mobility has a unique dependence on the surface atomic configuration influenced by bond
length, valence electron number, functional group, and a strain. Under multiaxial loadings, electrical conduc-
tivity, high ionic mobility, low equilibrium voltage with good stability, excellent flexibility, and high theoret-
ical capacity indicate that the bare 2D TMCs have potential to be ideal flexible anode materials, whereas the
surface unctionalization degrades the transport mobility and increases the voltage due to bonding between
the nonmetals and Li.

Summary

Topic
1. Low-dimensional systems

Primary authors: LEGUT, Dominik (VSB - Technical University of Ostrava, IT4Innovations, Ostrava, Czech
Republic); HANG, Zhang (School of Materials Science and Engineering, Beihang University, Beijing 100191, Peo-
ple’s Republic of China); FU, Zhongheng (School of Materials Science and Engineering, Beihang University, Beijing
100191, People’s Republic of China); ZHANG, Ruifeng (a School of Materials Science and Engineering, Beihang
University, Beijing 100191, People’s Republic of China); TIAN, Hongzhen (a School of Materials Science and En-
gineering, Beihang University, Beijing 100191, People’s Republic of China); GERMANN, Timothy (ol of Mat. Sci.
and Eng., BeihangTheoretical Division, Los Alamos National Laboratory, USA); GUI, Yuanqui (School of Materials
Science and Engineering, Beihang University, Beijing 100191, People’s Republic of China; b); ZHANG, Qianfan
(School of Materials Science and Engineering, Beihang University, Beijing 100191, People’s Republic of China;
b); DU, Shiyu (Engineering Lab. and Nucl. Ene. Mat., Chin. Acad. Sci., Zhejiang China); FRANCISCO, Joseph
(Purdue University, West Lafayette, USA)

Presenter: LEGUT, Dominik (VSB - Technical University of Ostrava, IT4Innovations, Ostrava, Czech Repub-
lic)

Session Classification: Afternoon Session 1


