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Abstract

As a non-renewable energy source, fossil fuel causes environment problems, numerous efforts have been made for a global
decarbonization, for example, the realization of Power 2 Gas (P2G) system as a definitive research goal. In particular, ammo-
nia is regarded as an emerging source since it can be used as a hydrogen carrier and production alongside for fuel cell
applications. In this mini-review, we summarized the properties of ammonia and further highlighted the worldwide research
trend for its superb potential in hydrogen energy supply industries.
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Figure 1. Schematic overview displaying Power 2 Gas (P2G) system. Some of the contents were taken from ref. [3].

Table 1. Comparison of Physical Properties of Representative Hydrogen Carriers[12-15].

Liquid H, MCH (Toluene) NH;
Density (kg - m™) 70.8 769 682 (1 bar)
Boiling point (C) -252.9 101 -33.34
Gravimetric H, density (wt%) 100 6.16 17.8
Volumetric H, density (kgH, * m?) 70.9 47.1 120.3
H, release temp. (C) -252.9 200~400 350~900
Regeneration temp. (C) - 100~200 400~600
E“thage:sh:lziﬁ /ligg“g H, 0.899 67.5 30.6
Physical High H, den§ity (800 t%mes of High H, den§ity (500 t?mes of  Very high H, density (809 kPa, -33 .°C;
volumetric H, density) volumetric H, density) 1,200 times of volumetric H, density)
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Figure 2. Summary of energy efficiency for each storage methods
listed in Table 1. The displayed data were extracted and adapted from
refs. of [12], [22].
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Figure 3. Representative cost evaluation in 2030 for each storage
methods in Table 1. The data were extracted from refs. [12], [22].
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