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Abstract

A twin surface dielectric barrier discharge (SDBD), specially designed for the conversion of VOCs in
synthetic air, has been previously studied regarding its fundamental plasma parameters, power efficiency,
gas phase chemistry, gas dynamics, and conversion of frequently used hydrocarbons with and without
catalyst [1-3]. However, the complex interaction of the different media and the underlying conversion
mechanism is not yet fully understood.

Here, techniques such as flame ionization detectors and gas chromatography-mass spectrometry are used
to gain insight into the occurring gas-phase chemistry, possible reaction pathways, and advantages of the
presented discharge over comparable techniques. Optical absorption spectroscopy is used to measure
absolute densities of selected reactive oxygen and nitrogen species to further elucidate the conversion
mechanism based on these radicals. A mode-transition effect, also known from literature [4], can be
observed for different volumetric flow rates and be replicated in both, the experiment and a
complementary zero dimensional chemistry model. Finally, flow analysis by schlieren imaging is
performed to illustrate the comparably high performance of the system, despite the low plasma to
surrounding gas ratio.
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