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Abstract: Microstructure and electrochemical properties of Tig 22V ¢34NbgCroiNigs hydride alloy have been in-
vestigated by using XRD, SEM-EDS, ICP and EIS measurements. The result of XRD analysis shows that the alloy
is mainly composed of V-based solid solution phase with body-centered-cubic (bcc)  structure and C14 Laves
phase with hexagonal structure. V-based solid solution phase is dendrite embeds mainly in the matrix of C14
Laves phase, and the distribution of the component elements in the two phases has a mirror relationship. The
maximum discharge capacity of Tig7Zro0Vo3NbooCroNigs hydride alloy has reached 337.0 mAh-g™ with good cy-
cle stability. The alloy electrode has a higher discharge capacity within a wide temperature region from 303 K to
343 K, and the discharge capacity is 327.9 mAh-g™ at 343 K. ICP analyses indicate that the dissolution of V and
Zr to KOH solution is rather seriously. The result of electrochemical impedance spectrometry (EIS) indicates that
the charge transfer resistance (Ry) increases with increasing cycle number and the exchange current density (/)
decreases with increasing cycle number. The increase of Ry and the dissolution of V and Zr element are perhaps

main factors affecting the discharge capacity.
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Phase composition and lattice parameter of Tiy,ZrV3NbyCr,Niy; solid solution alloy
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Fig.1 XRD pattern of Tig 72105V 03NbooiCro Nigs solid

solution alloy
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Composition / atom%

Lattice parameter / nm
Cell volume / nm?

Sample phase

Ti \ Cr Ni Zr Nb a ¢
bee 471 66.72 19.91 5.84 1.71 1.10 0.299 0.026 6
C14 laves 15.74 22.92 3.95 33.55 2041 3.44 0.497 0.827 0.177
Ti-rich lard 48.20 16.80 3.92 12.16 16.85 2.07
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Fig.3  EDS profile for Tiy 72105V 03sNbooiCro,Nigs solid solution alloy
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Fig4 FESEM-EDS line scanning profile for Ti7ZroeV03NboCro;Nigs solid solution alloy
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Table 2 Charge-transfer reaction resistances, Exchange current density of Tiy;ZrV3NbyCro;Niy; alloy electrode

Cycles 20" /303 K 50" /303 K 100" /303 K 100" /343 K
Ri/Q 1.350 1.419 3.166 0.495
I/ (mA-g) 12891 122.65 54.97 397.99
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