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Abstract: We review our recent results using high voltage nanosecond pulses to generate transient plasmas that drive a wide
range of difficult chemical reactions including CO2 reduction, NOx and SOx remediation, volatile organic compounds (VOCs),
and particulate matter (i.e., soot). The transient nature of the plasma gives rise to high energy electrons (i.e., non-thermal), which
enable a rich set of chemical pathways not possible with standard equilibrium chemistry. These ultra-short high voltage pulses
are also more energy efficient than conventional RF plasmas. We demonstrate enhancement in these plasma-driven processes
by exploting local field enhancement on the surface of metal nanoparticles.  In situ Raman scattering spectroscopy is used to
provide further characterization of these plasma-driven processes by elucidating surface bound reaction intermediates.
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FIGURE 1. (A) TYPICAL OUTPUT CHARACTERISTICS OF NANOSECOND HIGH VOLTAGE PULSE GENERATOR. (B,C)
PHOTOGRAPHS OF THE TRANSIENT PLASMA (HOT ELECTRON, LOW-TEMPERATURE PLASMA) FORMED BY THE HIGH

VOLTAGE NANOSECOND PULSE APPROACH.


