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Recent industrial development improves human quality of life, meanwhile posing a significant threat to the
environment due to the involvement of synthetic chemicals and complex chemical procedures. Industrial effluents
are the greatest source of heavy metal ions leaching into the aquatic system. Heavy metal ions are toxic even at low
concentrations. Dissoled metal ions are among the most difficult contaminants to identify and remove from water[1].
Currently, lab-based detection technologies are used to secure the water supply for human consumption. There
is a need to develop easy-to-use, field-deployable detection technologies. Plasmonic sensors are an emerging
area of research for environmental applications, particularly in water quality testing, as they offer high sensitivity
and selectivity. Advanced nanomaterials, such as 2D materials, have significantly advanced plasmonic sensor
technology [2][3]. Herein, we demonstrated gold-functionalized 2D MXene synthesized at room temperature as a
plasmonic sensor for the detection of trace amounts of Hg²⁺ metal ions in water. The detection mechanism relies
on the adsorption of Hg²⁺ ions onto the gold-modified MXene surface, which alters its Localized Surface Plasmon
Resonance (LSPR)[4]. The plasmonic sensor developed in this study showed a linear response to a change in
the Hg²⁺ ions concentration up to 1 ppm in water. The LSPR signal at 580 nm exhibited a progressive redshift in
λmax up to 20 nm. The MXene-based plasmonic sensors demonstrated high selectivity against competing metal
ions in tap water. In conclusion, this research expands the application of MXene in versatile plasmonic sensor
applications.
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