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Abstract

By adding energy to matter, plasmas enable chemical reactions and interactions in the gas phase and near
interfaces that are otherwise impossible to achieve with conventional methods. This unique feature of
plasma engineering and processing makes plasmas a plausible tool for functionalization and chemical
synthesis of novel materials for many applications across different disciplines. Two examples will be briefly
presented to demonstrate effective engineering of the surface functional groups for nylon and rice husks
using different plasmas for improved interfacial adhesion and water resistance, respectively. A previous
work on in-depth characterizations of detonation nanodiamonds will follow to reveal the unexpected
variations in structural features and impurities and how pure nanodiamonds can be chemically
synthesized using gaseous precursors via plasmas. making pure energetic nanodiamonds. Several existing
dielectric barrier discharge plasma reactors that have been designed and utilized at ARL will be presented
along with other materials characterization capabilities at the end of this presentation to further advocate
our efforts on plasmas for novel energetics.
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