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What prompted you to investigate this topic/problem?

Considering the increasing demand of fertilizers as well as the
high-energy intensity and environmental concerns triggered
by industrial nitrogen fixation (i.e., the Haber–Bosch process),
there is an urgent need to develop and integrate more sustainable processes of nitrogen fixation. Gliding arc plasma-based
nitric oxide synthesis offers unique perspectives for this purpose, but the underlying mechanisms are clearly not yet understood. Hence, we wanted to elucidate the plasma chemistry
by a combination of experiments and computations, to provide the necessary insights for gliding arc plasma-based nitrogen fixation. Our work also allows us to propose possible solutions on how to further improve the performance of gliding
arc plasma technology.
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What is the most significant result of this study?

Our results clearly reveal that vibrational excitation of N2 can
help to overcome the reaction energy barrier of the non-thermal Zeldovich mechanism O + N2(V)!NO + N and can thus significantly enhance the nitric oxide synthesis in the gliding arc
plasma. This provides an energy efficient pathway for nitrogen
fixation using air as raw material.

What future opportunities do you see (in the light of the
results presented in this paper)?

If electricity from sustainable energy sources (wind and solar)
is used, the intrinsic potential of gliding arc plasma-based nitrogen fixation can provide a promising opportunity for producing nitrogenous fertilizer in remote locations by just using
small-scale plants, which offer farmers a new source of revenue
from their land. This helps to come up with realistic scenarios
of entering a cutting-edge innovation in new business cases of
plasma agriculture, in which low-temperature plasma technology might play an important role.
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