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Supported vanadium oxides modified by
non-thermal plasma for nitrogen fixation
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Plasma-assisted surface modification of silica supports and fully synthesized vanadium oxides was performed
in a direct current hollow cathode discharge plasma sustained inO2 gas. Operational plasma parameters, such
as pressure, discharge power, and exposure timewere also optimized to reach the highest possible plasma treat-
ment effect. The modified catalysts were characterized using different techniques such as X-ray diffraction, X-
ray photoelectron spectroscopy, scanning electron microscopy, Brunauer–Emmett–Teller, Fourier transform
infrared, and inductively coupled plasma atomic emission spectroscopy. The results showed that the surface
active sites of these catalysts were enhanced with the treatment of plasma, which improved the dispersion of
the catalysts [1]. In addition, the average pore size was slightly enlarged, and the pore size distribution of the
catalyst became wider. The XPS results revealed that the non-thermal plasma increased the oxygen functional
groups on the catalyst’s surface, which contributed to their increasing activity [2]. Next, these active catalysts
were introduced into a negative direct current multi-pin-to-plate glow discharge reactor generated inN2/O2

gas mixture in order to be used for N2 oxidation. It was shown that the use of the catalyst resulted into the
synthesis of NOx products. This study confirms that non-thermal plasma treatment is an effective tool to
manipulate the catalyst surface properties for N2 fixation processes.
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