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T fure/°C Hydrogen absorption Hydrogen desorption Enthalpy change of hydrogen Enthalpy change of hydrogen
emperature
P plateau pressure/x10° Pa  plateau pressure/x10° Pa absorption, AH /kJ-mol" H, desorption, AH /kJ-mol" H,
5 7.5 3.5
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35 19.8 10.2
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Fig.8 Hydrogen desorption curves of one unit of the solid-state

hydrogen storage equipment
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Table 2 Hydrogen absorption/desorption performance of one unit of solid-state hydrogen storage equipment

Test item Value
Hydrogen charging pressure/x10° Pa 40
Hydrogen absorption capacity/N-m?® 33.125
Circulating water temperature during hydrogen absorption/°C 10
Hydrogen desorption capacity/N-m?’ 31.502
Circulating water temperature during hydrogen desorption/°C 65
Effective volumetric hydrogen storage density/kg-H,'m" 55.16
Hydrogen absorption and desorption efficiency/% 95.1
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Rare-Earth-Modified TiZrMnCr(V-Fe) Hydrogen Storage Alloy and Its Application in
Hundred-Kilowatt-Hour Scale Solid-State Hydrogen Storage System

Yang Liheng, Sun Lei, Sun Rong, Liu Jianjun, Xiao Peng
(State Grid Jiangsu Electric Power Co., Ltd. Research Institute, Nanjing 211103, China)

Abstract: The hydrogen storage properties of TiZr,,Mn, ,Cr, (V-Fe),, alloy and its rare earth modification effect were studied. The results
show that Ti, Zr ,Mn,,Cr, (V-Fe),, alloy has excellent comprehensive hydrogen storage performance, with a hydrogen storage capacity more
than 2 wt% at room temperature. After adding rare earth La or Ce for modification, the activation performance is further improved. The alloy
added with 5wt% Ce can be activated by only one hydrogen absorption and desorption cycle, and has good hydrogen absorption and desorption
cycling stability. After 100 hydrogen absorption and desorption cycles, the hydrogen absorption rate does not change significantly, and the
capacity retention rate is 99%. A tubular hydrogen storage equipment with capacity greater than 180 N-m’ was designed and manufactured using
this alloy as the medium, and it was combined with a fuel cell to form a hydrogen-electric conversion system, which could provide stable power
generation and generate power more than 200 kW-h at one time when filled with hydrogen.
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