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ABSTRACT The ABs-type alloy powder (MINiz ¢Cop.7Mng.3Alp 4) prepared by melt-spinning was
treated by a reducer (solution of sodium hypophosphite) to form a Ni-rich layer on the surface of the
particles, which can obviously improved the activity of the quenched powder. For the treated alloy
powder the discharge capacity after 2 cycles of charge-discharge reached an ideal value of 241 mA-h-g™!,
but only 222 mA-h-g~! for the non-treated alloy powder after 5 cycles of charge-discharge. AES and

XPS results show that the nature of the oxide layer formed on the surface plays a key role on the

activation process of the metal hydrides in alkaline solution.
KEY WORDS surface treatment, hydrogen storage alloy, activation behavior
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B, FORCREBEY 5 min.

24 EMREEWAMTE Rigaku D/max rA A
X B ATEHY Ei#4T, CuK, 38§ (1=0.1540562 nm),
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K5, MRTFATREENH. REBEEESARARERE
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B AsTeE 101, 110, 200, 111, 002, 112, 211, 202,
301 #0220 #ATAFTAI B FERA R 19

33440 + 48C, + 341.438D = 12.2165
484, + 52C, + 104.132D = 3.40298

341.438A¢ + 104.132C, + 419.769D = 14.4986

Hep, Ae=X2/(3a0?), Co=X?/(4co?), D HEH. B1lLTH
FRESEHRIEEY a0 M co, FHFA V = ao®-co-siny
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M. HEERmE 1 FF. SHSE&HEK, sTH
HEFRAFE, FESEHKBSRRET L. REER
SEMREEH o B4 E 0.418%, c ¥4 0.644%, &
Rtk Rm 1.47%.
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Fig.1 X-ray powder diffraction patterns of conven-
tionally prepared (a) and rapidly quenched (b)
MINiz_6Coo.7Mng_3Alp.4 hydrogen storage alloys
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% 1 MiINiz ¢Cop.7Mnp 3Alp 4 HEMMRIEBH
Table 1 Lattice parameters of MINiz gCop.7Mng.3Alp.4 phase

Sample Lattice parameters Cell volume
ap, nm cp, nm ap/co 1073 nm3
As—cast 0.5024 0.4034 1.245 88.18
Melt-spun 0.5003 0.4008 1.248 86.88
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Fig.2 The relationships between the discharge potential
and the cycle number (1-—5) for the quenched al-
loy powder (25 T 60 mA-g~1)
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Fig.3 The effect of the concentration of sodium hy-
pophosphite, wg, on the discharge capacity (25
C 60 mA-g~1) for 1-—3 cycle
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Fig.4 The relationships between the discharges capac-

ity and cycle numbers at the first 15 cycle with a

constant charge/discharge currents of 60 mA-g~1

(curve 1-wg =16%; curve 2wy =20%)
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Fig.5 AES(a) and XPS(b) spectra of the quenched alloy powder

%

X

7<

0 10 20 30 40 50
Sputtering depth, nm

(b) Ni(NiO)
Survey

La(Lazog)
AN

150 300 450 600 750 900
Binding energy, eV

8 ZWRUBRMME B LEERES £ MINiz 6Coo.7Mno.3Alo,4 ) AES R XPS i
Fig.6 AES(a) and XPS(b) spectra of the quenched alloy powder MINig.6 Coo.7Mng.3Aly,4 after sodium hypophosphite treatment
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