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Fig. 1 XRD patterns of different melt-spinning
MI(NiCoMnAl) s hydrogen storage alloys
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Table 1 Unit cell parameters of MI(NiCoMnAl) s
hydrogen storage alloys prepared at different

melt-spinning rates

Melt- spinning rate

I (mes~ D a/ nm ¢/nm alc V/nm?
0( as cast) 0.5012  0.4049  1.238  0.0881
10 0.5021  0.4053  1.239  0.0885
25 0.4998  0.4062  1.230  0.0879
40 0.5005 0.4056  1.234  0.0880
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Fig.2 SEM photographs of alloy prepared at different melt-spinning rates

(a), (b), (¢) —Surface morphologies of alloy flakes at melt-spinning rates of 10, 25, 40m/s, respectively;

(d), (e) —Macroscopic features of alloy flakes at melt-spinning rate of 10, 40 m/s respectively;

(f) —Fracture surface feature of alloy at meli-spinning rate of 10m/s
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Fig. 3 Discharge capacity of MI( NiCoMnAl) s

hydride alloys as a function of cycle number
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Fig. 4 Discharge plots of melt-spinning
MI1( NiCoM nAl) s electrodes prepared at

melt-spinning rate of 10m/s
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Table 2 K value of voltage plate at

different current mass densities ( %)

Current density/ (mA*g™ ")

Alloy
60 150 300 600 900

As cast 85.6 82.6 70. 8 32.4 14.3
Melt-spun( 10m/s)  85.1 82.6 70. 8 32.4 14.3
Melt-spun(25m/s) 85.2 80.0 65.8 30.0 11.8
Melt-spun(40m/s) 85.1 78.1 63.1 24.0 6.67
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Table 3 Discharge capacities of MI( NiCoMnAl) s
alloy electrodes at different charge-discharge

current densities

M elt- spinning rate

e M A As aast /(mes )
10 25 40
480 ce 292 294 244 269.5
Cso 271 271 223.8 240
C, 10 15 20 23
180 o
Ci50/ Cs6™ (%) 92.81 92.18 91.7 89.1
CUol (Co+ C) (%)  96.4  94.8 91.8 91.3
C500 240 240 197.5 220
8 C, 30 40 43 37
C566/ C86 (%) 82.2 81.6 80.9 81.6
Cio! (Chp+ C) (%)  88.9 85.7 82.1 85.6
Cio 190 190 160 150
45 C. 60 75 75 85
Cein! Ceg (%) 65.1 64.6 65.6 55.7
Ceoo/ (Cio+ CJ) (%) 76 71.7 68.1 63.8
C560 157.5 157.5 127.5 112.5
- C. 83 102 103 118
Coi6/ Ceg (%) 53.9  53.6 52.3 41.7

Chid/ (Chis+ C)(%)  65.5 _ 60.7 55.3 48.8
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Table 4 Hydrogen diffusion coefficients of
melt-spun alloys at different charge-discharge

current mass densities( 10™ '© cm?/ )

.. ol
Current mass density M elt-spinning rate/ (m®s™ ")

/(mAvg™") s ot 10 25 40
150 7.89 7.23  6.68  5.34
300 6. 68 6.43  7.09  5.83
600 6. 81 6.68 827 5.8l
900 7.74 7.63  8.94  6.63
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Microstructure and electrochemical behaviors of

melt spinning alloy MI( NiCoMnAl) s

WEN Ming-fen" ?, TONG Min', CHEN Lian', WU Feng’,
CHEN Demin', SHAN Zhong-giang®, MA Rong-jun®, ZHAT Y urchun®
(1. Institute of Metal Research, The Chinese Academy of Sciences,
Shenyang 110015, P.R. China;
2. School of M aterials and Metallurgy, Northeastern University,
Shenyang 110006, P.R. China;
3. National Engineering Development Center of High-T ech Energy-Storage M aterials,
Zhongshan 528437, P. R. China;
4. Changsha Institute of Mining and Metallurgy, Changsha 410012, P. R. China)

[ Abstract] The microstructure and electrochemical behaviors of M1( NiCoMnAl) 5 alloys prepared by both the melt-spinning method
and the conventional induction melting were investigated. SEM and XRD analysis show that melt-spinning alloys are of columnar mi
crostructure which belong to the CaCus type hexagonal crystal structure as same as as cast alloy. The electrochemical measurements
show that the initial capacities of melt-spinning alloy electrodes are all above 210 mA*h/g, reaching their maximum capacities after
the second charge discharge cycles. The maximum capacity (294 mA<h/g) of melt spinning (10 m/s) alloy electrodes is the same as
that of as cast alloy electrode, the stability of charge discharge cycles of all melt-spinning alloy electrodes is better than that of the as
cast alloy electrodes. When charged at 600 mA/g, the melt spinning (10 m/s) alloy electrode has better high rate discharge capabili-

ty; but with the cycle number increasing, the cycle stability is less than those electrodes of melt spinning rate of 25 m/s and 40 m/ s.

[ Key words] melt spinning; hydrogen storage alloy electrode; electrochemical behaviors; columnar structure
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