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Abstract: V,Ti,;Cr,sNi,_ Mn_ ( x=0.05~0.2) hydrogen storage alloys were prepared by vacuum induc—
tion arc-melting and the microstructure and electrochemical properties of the alloys were investigated sys—
tematically. The results show that the alloys mainly consist of a V-based solid solution phase with a BCC
structure and a TiNi-based secondary phase.The electrochemical tests indicate that with increase of Mn
content in the alloys the high—rate discharge capability maximum discharge capacity and exchange cur—
rent density of the alloys increase gradually.The maximum discharge capacity of 429.3 mAh/g high—rate
discharge capability of 55% and exchange current density of 52 mA /g can be obtained for the alloy at x =
0.2 with the electrochemical kinetics improved but the cycling stability weakened.
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Fig.1 XRD patterns of the samples
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Table 1 Lattice parameters and cell volume of V-based
1:4 solid solution phase
22 MPa Sample /nm /nm’
10 mm x=0.05 0.300 9 0.027 2
x=0.1 0.301 0 0.027 3
/ x=0.15 0.301 4 0.027 4
7 mol / L. KOH x=0.2 0.301 7 0.027 5
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Fig.2  Microstructures of samples
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Table 2 Electrochemical parameters of V,Ti,;Cr,;Ni, . Mn,
(x=0.05~0.2) alloy electrodes

3 V,Tiy,Cr,Ni,_ Mn,(x=0.05~0.2)

Table 3 Electrochemical Kinetics parameters of
V,Ti,;Cr,;Ni,_ Mn (x=0.05~0.2) alloy electrodes

Cp/(mAh + g71) (Cy!C,W) 1%
x=0.05 5 368.3 80.6
x=0.1 4 376.9 78.3
x=0.15 4 426.9 70.0
x=0.2 4 429.3 54.0
( HRD)
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Fig.4 High-rate discharge capability of V,Ti, CrysNi,_ Mn,

(2x=0.05~0.2) alloy electrodes
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