Carbene Functionalization of 2D-Mo2C, Ru, and Graphene on Ru
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Ruthenium, molybdenum and molybdenum carbide are among potential next-generation interconnect
materials. (1,2) We will present studies of the chemical modification and or passivation of Ru,
graphene covered Ru, and molybdenum carbide surfaces, with a focus on the use of surface
carbenes. Experiments on molybdenum carbide show that a robust carbene surface layer can be
readily formed through exposure to oxygenates such as ketones. (3) Data will be presented for N-
heterocyclic carbene (NHC) functionalization of Ru and graphene covered Ru. (4) The oxygenate
approach is suitable for modifying molybdenum carbide in that Mo can extract an oxygen atom to form
a surface carbene while the NHC approach is better adapted to the less oxophilic Ru and graphene
covered Ru surfaces.

References

1. J.-S. Kim, J. Kim, D.-Ji. Yang, J. Shim, et al. Addressing Interconnect Challenges for Enhanced Computing
Performance. Science 386, 1238 (2024).

2. K. Deng, I. Erofeev, A. R. Chowdhuri, H. Philipsen, et al. Nanoscale Wet Etching of Molybdenum
Interconnects with Organic Solutions. Small 20, 2406713 (2024).

3. M. Siaj, P. H. McBreen, Creating, Varying, and Growing Single-Site Molecular Contacts. Science, 309, 588
(2005).

4. T. Zhang, S. B. Khomane, I. Singh, C. M. Crudden, P.H. McBreen, Functionalization of Metal-Supported
Graphene by an N-Heterocyclic Carbene, J. Phys. Chem. C 126, 14430 (2022).

* corresponding author e-mail: peter.mcbreen@chm.ulaval.ca

MAM2025 March 24-27, 2025 « Leuven (Belgium)



