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Synthesis and characterization of highly electronically conductive and humidity-tolerant Ti;C»
MZXene prepared using phosphoric acid (‘Murata Manufacturing Co., Ltd.) O Akimaro
Yanagimachi, ' Naoki Ichijo, ' Kazuhiro Kamiguchi, ' Shun Sakaida'

MXene, a new family of two-dimensional materials identified by Naguib et al.,! attracts
researchers because of its high conductivity, capacitance, and biocompatibility. These features
indicate that MXene is a potential material for electromagnetic shielding, supercapacitors, and
biological devices. These consumer use applications require that chlorine-free to comply with
the environmental regulations and humidity tolerance in order to adapt to harsh usage
environments. The delamination of MXene is also important to bring out properties arising
from its ultra-thin structure.

In this study, we established a pioneering method for the efficient delamination of MXene
under chlorine-free conditions. Phosphoric acid and lithium phosphate were used in the
delamination process. We also found that the obtained MXene exhibits an electronic
conductivity of approximately 15,000 S/cm and a humidity tolerance of more than 90 % at R.
T., 100% RH for 2 weeks at maximum. These values are higher than those of conventional
MXene. In this presentation, we also present research into property exhibition mechanisms.
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