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Nitroaromatic explosives in marine environments have become an increasing concern due to military activity, disposal of munitions, and corrosion of unexploded ordnance remaining in sea sediments [1,2,3]. Compounds such as nitrotoluenes can gradually leach into seawater, posing risks to marine ecosystems and aquatic food chains. Their monitoring is particularly challenging because seawater represents a complex analytical matrix with high salinity, elevated ionic strength, and numerous interfering species that can significantly affect sensor performance. Therefore, the development of electrochemical sensing platforms capable of reliable operation directly in marine water conditions is of growing importance.
In this study, we propose dendrite-like boron-doped carbon nanowalls (D:CNW) as a novel material for the development of high-performance electrochemical sensors targeting environmental pollutants [2,3]. D:CNW were synthesised via microwave plasma-enhanced chemical vapor deposition (MPECVD), using a gas mixture of methane, hydrogen, nitrogen, and diborane at a silicon substrate temperature of 800 °C. This catalyst-free deposition process enables the vertical growth of stacked, few-layer graphene-like sheets with highly-developed branched surface. The resulting material exhibits a hybrid carbon network consisting predominantly of sp²-carbon, embedded within a matrix containing a minor fraction of sp³-carbon. This sp²-rich architecture forms a partially graphitized lattice with a high density of defects and a large electrochemically active surface area [2,3].
The developed D:CNW-based sensing platform was evaluated for the detection of 2,4-dinitrotoluene (2,4-DNT) in real marine water samples collected from the Baltic Sea, including Bornholm Deep, Lübeck Bay, and Puck Bay [3]. Particular attention was given to challenges associated with electrochemical sensing in seawater, such as the influence of pH, ionic conductivity, suspended matter, water temperature, and ions characteristic of the marine matrix on the analytical response. The D:CNW electrodes demonstrated high sensitivity toward 2,4-DNT detection. Moreover, the repeatability and electrochemical stability of the electrodes in marine water were systematically investigated to evaluate their suitability for long-term and reliable environmental monitoring applications. These studies confirmed the strong potential of BCNW electrodes for sensitive detection of nitrotoluene contaminants in complex marine environments.
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