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Fig.I TEM images of ZrCo alloy particles with different sizes prepared by electrospinning®™™: (a, d, g) as-spun fibers; (b, e, h) Zr-Co oxide fibers;

(c, £, 1) ZrCo alloy particles
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Table 1 Hydrogen storage performance of ZrCo alloys with different sizes

Desorption thermodynamics

Alloy Size Capacity/ Time to reéch Capa'city Disl')roportionation
wt% 90% capacity/s AHKImol! AS/T-mol K" retention/% ratio at 500 °C/%
67 nm 1.8 8 95.7 236.5 84 24
336 nm 1.8 11 97.3 239.9 80 30
621 nm 1.8 17 97.5 2404 74 42
1.3 yum 1.8 23 97.8 241.3 68 57 [53]
42 um 1.9 31 98.0 242.0 52 >80
ZrCo particle 94 pm 1.9 45 98.2 242.7 40 >80
177 pm 1.9 70 99.7 2459 35 >80
80 nm 1.89 7 70.6 189.4 84 41
200 nm 1.88 15 73.3 198.2 82 61
1500 nm 1.87 22 77.3 206.3 77 73 BT
142 pm 1.85 134 84.4 218.0 41 89
Porous ZrCo  100-200 nm 1.85 9 89.9 228.4 50 59 [38]
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Fig.3 Hydrogen and dehydrogen properties of ZrCo alloy particles with different sizes””: (a) kinetic curves of hydrogen absorption;

(b) Arrhenius plots; (¢) thermodynamic performance of hydrogen desorption; (d) DSC results
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Fig.4 Disproportionation kinetics (a) and D/H cycle retention rates (b) of ZrCo alloy particles with different sizes; formation energy (£,) of
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Fig.6 Von Mises stress as a function of particle radius®
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Progress on Preparation and Hydrogen Storage Properties of Nanostructural ZrCo Alloys

Yuan Yingbo', Yu Jianshi’, Li Zhenyang', Huang Gang', Liu Xiaofang'
(1. School of Materials Science and Engineering, Beihang University, Beijing 100191, China)
(2. Experimental School, Beihang University, Beijing 100191, China)

Abstract: ZrCo alloy has been initially applied in nuclear fusion experimental reactor due to its high hydrogen isotope storage capacity, low
equilibrium pressure at room temperature and no radioactivity. However, ZrCo alloy has some issues, such as long activation time, poor kinetic
properties and easy disproportionation, which restrict its engineering process. Therefore, it is of great significance to improve the hydrogen storage
performance of ZrCo alloy and realize the synchronous improvement of dynamic characteristics, cycle stability and anti-disproportionation
performance, which is crucial for revealing hydrogen storage mechanism of ZrCo alloy and promoting its engineering application. This review
summarizes recent progress on nanostructural ZrCo alloys, especially the fact that nanostructural ZrCo alloy particles can shorten the activation
time to less than 10 s, effectively improve the hydrogen absorption kinetics, and enhance the anti-disproportionation ability by more than 50% at
500 °C, significantly improving the comprehensive hydrogen storage performance of ZrCo alloys. In this paper, the latest research trends of
nanostructural ZrCo alloys are systematically summarized, and the mechanism of nanostructure on improving hydrogen storage performance is
emphatically elaborated. The future research and application prospects of nanostructural ZrCo-based hydrogen storage isotope alloys are
prospected.

Key words: hydrogen storage alloy; ZrCo alloy; nanostructure; hydrogen storage property; anti-disproportionation performance
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