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Abstract

Two-dimensional (2D) solids, such as graphene, transition metal dichalcogenides, and phyllosilicates
belonging to the clay minerals family, are of increasing interest for the preparation of functional
nanomaterials, including hybrids and bionanocomposites. Among 2D solids, an outstanding emerging
group of transition metal carbides and carbonitrides termed MXenes, discovered in the last decade (1), are
derived from ternary transition metal carbides and/or carbonitrides (Ma.*AX,, n = 1-3) named "MAX
phases" (1). MXenes are receiving enormous attention due to their physicochemical properties, in some
aspects close to clay silicates but showing high electrical conductivity (1,2). In fact, they are also known as
"conductive clays" (2), although in our view the use of "clays" to refer to MXenes should be avoided.

In this communication we will present a comparative study between layered clay minerals and MXenes,
emphasizing aspects related to their structural, physical and chemical characteristics, with special
emphasis on the ability of both types of 2D solids to act as host materials for the intercalation of various
organic compounds, including polymers, thus giving rise to functional hybrids and nanocomposites. Both
2D inorganic hosts exhibit several common properties (e.g., exfoliation/intercalation, hydrophilic
character, ion exchange capacity and biocompatibility). However, Mxenes are conductive solids unlike
clays. The simultaneity of electrical conductivity and hydrophilicity is a very rare feature in inorganic solids
endowed with colloidal properties, which can be of great interest for innovative technological applications
such as energy storage, sensor devices or bioactive materials for advanced biomedical uses among other
applications (3).

Herein, several recent examples of nanoarchitectured hybrids based on carbon composites, bioinspired
and bionanocomposite materials based on both Clay Minerals and MXenes will be presented and
discussed, illustrating their behavior as superabsorbents, antimicrobial hemostatic materials, piezoelectric
sensors, among other potential applications (4).

Acknowlegements
Financial support by the MCIN/AEI/10.13039/501100011033 (Spain, project PID2019-105479RB-100) and
Guangdong Basic and Applied Basic Research Foundation (No. 2020B1515120038 is acknowledged.

References

[1] a) Naguib, M., Kurtoglu, M., Presser, V., Lu, J., Niu, J., Heon, M., Hultman, L., Gogotsi, Y., & Barsoum,
M. W., Adv. Mater., 23 (2011) 4248; b) Naguib, M., Mochalin, V. N., Barsoum, M. W., Gogotsi, Adv.
Mater. 26 (2014) 992

[2] Ghidiu, M., Lukatskaya, M. R., Zhao, M. Q., Gogotsi, Y. & Barsoum, M. W., Nature, 516 (2014) 78.

[3] Anasori, B., Lukatskaya, M.R., Gogotsi, Y., Nature Rev. Mater. 2 (2017), 16098

[4] a)Wu, Z., Deng, W., Tang, S., Ruiz-Hitzky, E., Luo, J. & Wang, X., Chem. Engineer. J. 426(2021),130776;
b) Li, S., Gu, B., Li, X., Tang, S., Zheng, L., Ruiz-Hitzky, E., Sun, Z., Xu, C. & Wang, X., Adv. Healthcare
Mater., 11 (2022) 2102367; c) Wei, L., Wu, Z., Tang, S., Qin, X., Xiong, Y., Li, J., Ruiz-Hitzky, E., &
Wang, X., Carbon, 203 (2023) 386; d) Tang, S., Wu, Z, Li, X., Xie, F., Ye, D., Ruiz-Hitzky, E., Wei, L. &
Wang, X., Carbohydr. Polym. 299 (2023)120.; Darder, M., Aranda, P., Ruiz-Garcia, C., Fernandes, F.M.,
Ruiz-Hitzky, E., Adv. Funct. Mater. 28 (2018) 27.

NanoSpain2023 April 25-28. 2023 Tarragona (Spain)


mailto:eduardo@icmm.csic.es
mailto:xyw@scut.edu.cn

