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Research Progress on Plasma-assisted Ammonia for Hydrogen Production Technology
and Its Effects

ZHAO Ni', WANG Jing!, ZHAO Kaisen', CHANG Zhengshi?3
(1. School of Electrical Engineering, Xi’an University of Technology, Xi’an 710048, China;
2. School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China;
3. State Key Laboratory of Electrical Insulation and Power Equipment(Xi’an Jiaotong University), Xi’an 710049, China)

Abstract: Ammonia (NH3) has received increasing attention in recent years as a potential hydrogen energy carrier, at-
tributed to its high hydrogen storage density and relatively low costs associated with storage and transportation in the field
of green hydrogen production. Plasma technology, characterized by its non-equilibrium nature, high reactivity, and adapt-
ability to low temperatures, provides a promising and innovative technical pathway for hydrogen production via ammonia
decomposition. We summarize recent research progress in atmospheric pressure plasma-assisted ammonia decomposition
for hydrogen generation.Moreover, we elucidate the influence laws of discharge parameters (voltage, frequency, power),
work gas (composition, flow rate, pressure), and reactor configuration (electrodes, dielectric materials) on ammonia con-
version efficiency and product distribution. The existing mechanisms underlying the synergistic effects between plasma
and catalysts are also analyzed. Current research indicates that plasma technology can significantly reduce the ammonia
decomposition temperature (as low as 400 °C) and enhance the activity of non-noble metal catalysts. However, further
key works in energy efficiency and scalability for practical applications are still required. By outlining the key technical
bottlenecks of plasma-assisted ammonia -to- hydrogen, future research directions are put forward, including plasma pa-
rameter optimization, reaction pathway refinement, and a deeper understanding of catalyst-plasma synergistic
mechanisms.

Key words: plasma; hydrogen energy; ammonia-to-hydrogen; catalysis; hydrogen
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Table 1 Comparison between traditional hydrogen production methods and plasma-based hydrogen production methods
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Fig.1

An overview of the classification and application fields of plasma
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Fig.3 Influence of voltage amplitude and frequency on ammonia conversion
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Table 3 Comparison of conversion rates and energy efficiency of hydrogen production from ammonia decomposition under

different catalysts
SETHE AT FS A R WA RERESCRGIT AL HI SRR/
PR R " i/ N /W REE/C i SCHR
Eayit] . Rk /%  F)/(mol-(g'kWh)')  (mol-kWh)
(L-min!)

gL 0.04 NH; 410 74 [39]
DBD 0.04 NH; 33 410 7.8 0.43 [39]

A5 B TR (TR AL )
MWPJ 2.32 NH3/Ar 150 75.6 0.95 [52]
Ni FAR Al DBD 0.04 NH; 25 86 3.69 [108]
BYEEEKRREI(PZT) DBD 9.0 NH3 10 20 0.72 [61]
MgTiOs F5£647(0.1 g) DBD 25.0 NH; 20 44.4 34 0.34 [109]
Fe 1 # BAEALFRI(10 g) DBD 0.04 NH; 324 410 99.9 0.49 4.96 [39]
NiO/ALOs #E1L71(30 g) NTAP 0.03 NH; 700 1.62 48.6 [20]
Co/ (Al SiO2 fiE44771)(0.88 g) DBD 0.04 NH; 450 96.9 6.5 5.7 [86]
H AR MoaN #E4L71(0.8 g) DBD 0.04 NH; 40 ~450 100 7.6 6.1 [97]
Ru/LaxOs fiEAL (1 g) DBD 0.04 NH; 20 380 99.9 8 8 [89]
6Fe-4Ni/SiO2 X 4 J& 16 77)(0.5g)  DBD 0.12 NH; 48.2 500 99.9 20 10 [23]

Rw/ALO; #4701 g) %4 DBD  0.02 NH; 19 475 99 419 4.19 [98]
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