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period/s time/s capability/H (flu.)
0 32 7690 2.893
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Table 3 Disproportionation behavior of Zr;. Nb,Co(x=

0~0.2)-H systems in desorption mode with

disproportionation at 798 K for 10 h

Initial Ending Remaining Extent of
pressure/kPa pressure/kPa pressure/kPa degradation/%
0 130.7 91.8 72.6 83.68
0.05 120 81.1 61.5 79.12
0.1 119.2 89.5 38.1 48.26
0.15 113.6 97.9 9.7 12.75

0.2 106 96.7 0.7 8.71
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Study on the Hydrogen Absorption-Desorption and Anti-disproportionation Properties
of Zr, .Nb,Co(x = 0~0.2) Alloys

Luo Linling ', Ye Xiaogiu', Zhang Guanghui’, Sang Ge’
(1. Science and Technology on Surface Physics and Chemistry Laboratory, Mianyang 621908, China)
(2. Institute of Materials, China Academy of Engineering Physics, Mianyang 621907, China)

Abstract: Zr;..Nb,Co(x =0, 0.05, 0.1, 0.15, 0.2) alloys were prepared via vacuum arc-melting method. The effects of substituting Zr with
Nb on the phases, hydrogen absorption-desorption properties and anti-disproportionation performance of the mentioned alloys were
systematically investigated. The XRD results show that Zr;.Nb,Co(x=0~0.2) alloys exhibit ZrCo and ZrCo, phases and their
corresponding hydrides mainly consist of ZrCoH; phase. Substitution of Nb for Zr is beneficial to the hydrogen absorption and desorption
properties. The activation time decreases significantly from 7690 s for ZrCo to 380 s for ZrosNby>Co and the activation energy for
hydrogenation decreases from 44.88 kJ*mol™' H, for ZrCo to 32.73 kJ'mol™! H, for Zro sNby.Co. The desorption temperature at heating rate
of 10 K/min decreases from 597.15 K for ZrCo-H system to 541.36 K for ZrosNbg.Co-H system, and the activation energy for
dehydrogenation decreases from 100.55 kJ'mol™ H, for ZrCo-H system to 84.58 kJ-mol™ H, for ZrysNby,Co-H system. Additionally, the
extent of disproportionation after disproportionating at 798 K for 10 h decreases from 83.68% for ZrCo-H system to 8.71% for
ZrosNbo>Co-H system. The positive effect of Nb substitution for improving the anti-disproportionation property of ZrCo alloys is
attributed to the reduction of hydrogen atoms in 8e sites, which decreases the driving force of the disproportionation reaction.

Key words: ZrCo alloy; Nb substitution; hydrogen absorption and desorption properties; anti-disproportionation performance
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