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The synthesis of ammonia (NH3) in low-temperature plasma is gaining traction due to its potential 

for localised energy-efficient gas conversion, where the established large-scale Haber-Bosch process is 

not feasible. While some research efforts focus on maximising conversion yields, fundamental studies 

remain essential due to the intricate interplay between plasma and surfaces, which are widely recognized 

as the primary sites for NH3 formation. 

This study presents results in nitrogen (N2) – hydrogen (H2) plasmas in simple low-pressure DC glow 

discharges, a system previously validated for chemical kinetic model development [1]. Through optical 

emission spectroscopy and ex situ infrared absorption spectroscopy, the effect of H₂ admixture and other 

discharge conditions is explored. 

 

Fig. 1: Pure H2 glow discharge at different pressures. 

Discharges in pure H2 show greater spatial inhomogeneities and gradients (Fig. 1), compared to 

heavier gases. NH₃ production depends strongly on the electrode state, particularly the cathode. Notably, 

the data suggest two mechanisms for NH₃ formation: a bulk plasma pathway, which is less sensitive to 

reactor conditions, and a surface-mediated pathway, whose influence is more pronounced (Fig. 2) [2]. 
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Fig. 2: NH3 production depending on the input fraction of H2 for different reactor configurations: with and 

without tungsten pins to measure the voltage drop along the plasma.  
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