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Plasma-Assisted Nitrogen Fixation for Greener Agriculture

Sustainable nitrogen fixation is essential for reducing the energy consumption and
environmental impact associated with conventional fertilizer production.
Non-thermal plasma offers an attractive electrified approach for activating
atmospheric nitrogen under ambient conditions and can be readily integrated with
renewable electricity. In this seminar, we present an Air-to-NO,-to-NH3/NH;NO;
pathway for producing liquid nitrogen fertilizer. Air is first converted into aqueous
nitrogen oxides using a nanosecond-pulsed underwater multi-bubble plasma reactor.
The resulting nitrate-containing solution is subsequently partially reduced by
electrocatalysis to produce an NH4NOs-containing liquid fertilizer. Electrical
diagnostics, optical emission spectroscopy, and plasma chemistry modelling are used
to understand how pulse characteristics and discharge modes regulate nitrogen
fixation. The study further explores the application of the plasma-derived liquid
fertilizer for plant growth and evaluates the energy and economic feasibility of the
process. Overall, this work demonstrates the potential of combining air, water, and
renewable electricity for decentralized and sustainable fertilizer production,
providing a promising route toward greener agricultural nitrogen management.



