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Abstract: The microstructures and electrochemical properties of the V,,TiNig;Cr, (x=0, 0.2, 0.4, 0.6) hydrogen
storage electrode alloys were investigated. The results showed that all of the alloys were consisted of the V-based
solid solution main phase with a body centered cubic (bce) structure and the TiNi-based secondary phases. The
secondary phases were mainly in the grain boundaries with network distribution, and some of the secondary phase
particles were distributed in the main phase. The cell volumes of the main phase and the maximum discharge
capacity of the alloy electrodes decreased with the increase of Chromium (Cr) content, while the cycle stability of
the alloy electrodes was gradually increased. At the same time, the kinetic performance of the alloy electrodes
improved. The activation performance of the alloy electrodes deteriorated when the Chromium element was added,

but further increase of Cr content did not change the activation performance significantly. The V,TiNiy;Cry, alloy
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showed the best electrochemical properties among the investigated alloys. Its maximum discharge capacity

reached 442.20 mAh-g™, and its capacity retention ratio after 20 cycles was 81.91%.

Keywords: V-based hydrogen storage alloy; Ni-MH battery; Cr addition; microstructure; electrochemical property
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1V, TiNigiCr, (x=0~0.6)% 4: [t XRD
Fig.1 XRD patterns of the V,,TiNiy;Cr, (x=0~0.6) alloys
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Table 1 Cell parameters and volumes of the main phase in the V,,TiNi,;Cr, (x=0~0.6) alloys

Content (Cr) Lattice parameters @ / nm Cell volume / nm®
x=0 0.308 2 0.029 3
x=0.2 0.307 5 0.029 1
x=0.4 0.305 6 0.028 5
x=0.6 0.304 6 0.028 3

K12V, TiNigsCr, (x=0~0.6)G 4 19 & AHLH L, H i1 (a) x=0, (b) x=0.2, (c) x=0.4, (d) x=0.6
Fig.2 Metallographs of V, TiNig;Cr, (x=0~0.6) alloys, (a) x=0, (b) x=0.2, (c) x=0.4, (d) x=0.6
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(a) SEM image, (b), (c) and (d) corresponding to energy dispersive spectrometry spectra of the A, B and C area of (a), respectively

P 3V, TiNigsCro, A 45 P30 HL B8 K RE TS 121
Fig.3 SEM image and energy dispersive spectrometry spectra of V,,TiNig;Cry,4 alloy
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Table 2 Activation amounts, discharge capacity and cycle stability of V,;TiNiy;Cr, (x=0~0.6) alloy electrodes

Discharge capacity

Content (Cr)

Activation amounts

Capacity retention ratio Cy / Cy | %

Coun / (mAh-g") Cx / (mAh-g™)
x=0 2 454.30 104.00 22.89
x=0.2 6 439.50 330.50 75.20
x=0.4 5 442.20 362.20 81.91
x=0.6 6 361.90 319.50 88.28
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Fig.4 Cycle stability curves of V, TiNigsCr, (x=0~0.6)
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(x=0~0.6) alloy electrodes
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Table 3 Electrochemical kinetic parameters of the V,;TiNi,;Cr, (x=0~0.6) alloy electrodes
Content (€1 Do/ % Exchange current Hydrogen diffusion coefficient
density I,/ (mA-g™) D/ (cm?s™)
x=0 22.50 54.80 1.03x107
x=0.2 32.40 60.70 1.45x107
x=0.4 73.40 69.20 1.95x10™
x=0.6 70.50 4530 1.66x107
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Fig.8 Constant potential discharge curves of V,,TiNig;Cr,
(x=0~0.6) alloy electrodes
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