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MXene-functionalized wood-based flexible hydrogels constr
ucted with inorganic salts and their sensing properties
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Abstract: The preparation of wood hydrogels through a "top-down" approach has attracted much attention
from researchers. In this study, two-dimensional and conductive MXenes were used as fillers and functional agents
to impart multifunctionality to wood hydrogels. Specifically, the wood matrix was directly converted into wood
hydrogels using an inorganic ZnCl, solution system. ZnCl, had the dual effect of promoting MXenes exfoliation
and dispersion while inducing cellulose fibre rearrangement. An extensive hydrogen bonding network could be
constructed between cellulose and MXenes, and the ionic coordination between Zn?* ions and hydroxyl groups
provided a secondary crosslinking network for the composite hydrogel. In the presence of MXenes and Zn?" ions,
the prepared wood hydrogels exhibited good anisotropy, excellent mechanical properties, high electrical
conductivity and extreme temperature resistance. In addition, wood hydrogels show great potential for health
monitoring applications such as human motion detection, temperature sensing and photothermal conversion. This
study provides a simple strategy for the development of wood hydrogel sensor systems with high electrical
conductivity and wide temperature response range.
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