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Recent Progresson Materialsfor Hydrogen Generation via Hydrolysis
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Abstract: Hydrolysis is a unique method for hydrogen generation at ambient condition. Widespread attentions
have been paid to materials for hydrogen generation via hydrolysis due to several advantages: high theoretical
hydrogen capacity, moderate storage and operation condition, safety, efc. In this paper, recent progress and
development in this area were reviewed. Three types of materials including borohydride (NaBH,, NH;-BH3), metal
(Mg, Al), and metal hydride (MgH,) were introduced. Several issues about them were discussed specifically:
mechanism, main problems, designments of catalysts and materials, efc. Based on these discussions, we compared
the different materials mentioned above, commented their current performances and practical difficulties. At last,
prospects in this field were presented.
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Tablel Fundamental performances of materialsfor hydrogen generation via hydrolysis

Material ~ Molar mass/(g'mol™")  Density/(g-em™) AH!®Y/(kJ-mol™},) Cymmy*wt%  Cyv,) (H,0)"/wt% CV(HZ)f/(gH{L’l)
NaBH, 37.83 1.07 —47.15 21.32 7.34 228.09
NH; BH; 30.86 0.78 —75.67 19.50 7.05 151.60
Mg 2431 1.74 —-352.90 8.29 3.34 144.16
Ca 40.08 1.55 —413.60 5.03 2.65 77.97
Al 26.98 2.70 —284.40 11.21 3.73 302.62
LiH 7.95 0.82 -111.20 25.36 7.06 207.97
NaH 24.00 1.40 -83.70 8.40 4.80 117.60
KH 40.02 1.43 -81.10 5.04 3.47 72.04
MgH, 26.32 1.45 —-138.80 15.32 6.47 222.12
CaH, 42.09 1.70 -116.05 9.58 5.16 162.84
AlH; 30.00 1.49 -126.87 20.16 7.20 300.34

* Cwmemy): Mass of H, released/mass of material

# Cumany (H,0): Mass of H, released/(mass of material+mass of water)

! Cv,: Mass of H, released/(mass of material/density)
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Table2 Performances of main materialsfor
hydrogen production via hydrolysis

Performance Metal  Metal hydride Borohydride
Hydrogen capacity Low High High (affected
of hydrolysis by dissolution)
Cost Low High High
Complexities ~ Complex Complex Relatively
of system simple
Degree of study  Modest Rare Extensive
on hydrolysis
Storage condition H,0 & H,0 & H,0 free
0O, free 0O, free

*3 EBERKBHSHBHONMERHSEAHE
Table3 Pricesof materialsfor hydrogen generation via
hydrolysis and their corresponding costs of H,

Prices Mg Al MgH, LiH NaBH,; NH; BH;

Price of material

/guankg ) 120 80 800 4300 700 60000
Price of > 1450 710 5200 16960 3280 307700
/(yuan'kg )

Prices of materials are based on particle materials at reagent
grade; Prices of H, are estimated by the prices of materials,
which are lower than the real cost
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