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Abstract

The charge-discharge characteristics of the MguNi-x wt.2%Nd (x = 0~3) electrodes
were investigated. The electrodes were prepared by the mechanical grinding of the
induction—-melted Mg2Ni alloy powders with Ni and/or Nd using planetary ball mill
apparatus.

The discharge capacity of the Mg:Ni alloy increased with the increase in the nickel
content. The electrode possessing 100 wt.% nickel powder showed the initial capacity
of 760 mAh/g and the capacity decay with the cycle number was less than that of
the 55 wt.% nickel powder. The Nd was added to this composition. It was found
that the MgoNi-100 wt.2%Ni -0.2 wt.%Nd alloy showed an excellent charge-discharge
cycle characteristics compared with the other reported Mg-Ni alloy system. The
discharge capacity was 400 mAh/g after 70 cycles. Such an improved cycle life
seems to be attributed to the improvement in the corrosion characteristics of the
alloy. The anodic polarization curve of the Mg:Ni-100 wt.26Ni-0.2 wt.%Nd alloy
exhibited better passivating behavior than that of the Mg:Ni-100 wt.2%Ni.



# < Mg-based ¥
A&%ﬂlﬁm++A&%ﬂ
W gdeEt ¢ o

5=
, Mg-based &5 #71o]
1 EA el TR
vl 12iy, Ni-MH # A 24
B #FAEel dd. AA, 1Y
o] F/uEo dad 438 Ayt w7
o] 1 Jkgo) 250 C ol &£x9 15
bar o]4ol Fageld dojuzn'? B4, ¥

éoi A "= FFol
A3 Yo o]
ﬂvlﬁﬂﬂ A F5 A =
71 A A ¢ 39 (mechanical  alloying),
mechanical grinding, EH/HE &Y, A E

Y, 2e3a Mgel HE X# T3 2
& WY Eol *]’%‘ﬂ‘”q
L. Zaluski et al” ¥ Iwakura et al?
1A% Fastgd o Alzxd 9F
MgoNiZt 2olA FA49 F/ 4 & 0]
ste], 800 mAh/geolste
F AN B u3tsich
Orimo et al®
Iwakura et al.’ EAMNASHINIE
ofghyel olsl] Alz=® MgNi ae
A% GFERE oy gk &< o
g4S Brin ®Busgo ]
¥ 3 Kol o et al'” o wm

3wt.26 Co¢t €7 ball
A ( 100 cyclesdl
s YErWlen, Mgg

=

xlq_]_

L=
3L

kil

}_.:_O

~

H} %

O o

o off m& rlo

of N o

op

huf
o

a1

]

ol o
L =4

Kohno

71

haAc) v
7to

A
S

et al

I

L

s/ve

F

A
Chen et al.
of ofsl#
¥ Mg:Ni #=52 3
380 mAh/g )

=
i

\.o>‘

milling

A, o}

e

M7l =7 o & AlT Mnoz BE A
&% MgNie d ‘5:‘% koM A &4

a5k,
2 Ao A e, Mg +28 2ol Ndst #
e ER 928 AAFoRA, RAAY

27 EHHATE Be dTAEe A

vhgo g, He 94 AT A
MgoNiell W] Nd& #Hr}ste] 1 Hdag
zApat g
2. 43 By

AFAgs otale] (1), 2) 7 FER
Al 2= A o

(1) MgsNi—x wt.%Ni (x=0, 55 and 100)
alloy

£ AZRY A7) 100~125 m MgoNi &
2 (Japan Metals & Chemical Co. Ltd. A %)

& F/hA Nz e e UAa B840
moldh) T A2dA FAEY EYR 190
rpm, 24413t mechanical grinding 3%t}

2HQe) A BEL A 5 mm, 160 g2}

o] W 1:40)°] AHEH A

(2) Mg:Ni-100 wt.%Ni-x wt.%Nd
(x=0, 0.1, 0.2, 0.5, 1, and 3) alloy

MgoNi Aol ois] "ol 42 100
wt.% 2 nAST, Nde <& 0.1dA 3
wt.% 7 dristgoh olHd EFEEL

%ot HYg WY o2 mechanical grinding
ddon, gFs F, o9 FITFHL

ICPUnductively coupled plasma emission

- 178 -



T 20l L X

spectrometer) 24 of) ola) =4 =i},

Mechanical grinding . Z28E & &
powdert= A3z By 1.3 AFE H=2
E3H06 g)dtd, A% ¥ mold(A 7% 10 mm)
oA 5%7F 8 tone @ 7ttElg ) o) g
4y 5L L,]as!l uLoi A ;?: qzﬂ Moz
spot welding st =i AgA
ol HIFAHe AZFL ball mlllmg*l = 7} 8
Nizt Nd& ¥ +#53%% MgNidl g A%
ojlm=g,  HIH06 golA T MgNig
2 ae 0.075 golth.

AzkE AFd g
compartmentE Bl £ A4 cell ]

A4 E S 3z

cell&  three-

T T4
£ counter
FAG. Msjdozm
T&AS *}%6}"”} /M
A E= 0 mAh/g
2 4*17* AR, 100 mAh/gi
Hg/HgO 71& 8l st -06 V7= #
Attt 4 F rest Al 10802 &
fr A 34 o

_ﬂ%aoy@/gfg% 200 rnA/gi 4*]2} A

k] 0”4*]74 LHEFHCE FAHR
LALEFE A g
sled high-rate dlschargeabﬂlty(HRD)Ti-iL =3
et

HRIX %) = x 100 (1

Cs
Cot Cs+ G,

H10A

H35(19994 9¥)

il g WA aSEA A A Y

WAAFIEE 242 25 mA, 25 mA, 100

mA, 250 mA, 500 mAZ 3} g}
Faspigd 9@

electrocatalytic activity+

A=zans

Bosn A3 @18 BAAR
A 200 mA/gZ 587 FHAZ ¥ AT

97 WHAN] B2 WAX FAAR

toagi A HEAYHZREY £5 mAR
TF AAN EFIAHE AU o) BIF
Mol 718718 FItd AQEHH oA
FEEZE T4

7= 5—,?];] (2)
A71M, & HFAY, ne ¥t3o] Bojs=
Ao £ JE AR/EE, L©

Ly
o] o}, anodlc polarization 232 -1.

M -0.2 V7], scan rater 1 mV/s2 3}

polarization 28 Maccor 40003 EG &

GM2730.2 =R dth M=o AR Lz}
R AR & XRD® SEM(scanning electron

microscope) S %3] &I A

3. 4% & nF

Table 1& ball milling ¥, ¥ &% &3
g9 ICP2AY 48 Jvehdn g,

- 179 ~



02
Job
0%
rie
it

o
re
rk

Table 1. ICP Composition analysis(wt.%) of the MgsNi-100 wt.26Ni-x wt.%
(x=0. 0.1, 0.2, 05, 1, and 3)
i Samples Composition Mg | Ni Nd
, target | 2275 | 7125
0%Nd MguNi-100wt.28Ni-0wt.%Nd
‘ ICP 2273 71.27
| _ target | 2274 | 7721 | 005
I 0.1%Nd Mg:Ni-100wt. %Ni-0.1wt.%Nd
* ! ICP 22.87 77.08 005 |
) target 2273 av 010 |
0.29Nd Mg:Ni-100wt.2%6Ni-0.2wt.2%6Nd !
‘ | ICP 22.82 77.07 0.10
; I
j _ target 22.69 77.06 0.25
[ 0.5%Nd Mg:Ni-100wt.%Ni-0.5wt.%Nd
| ICP 2296 | 7682 | 022
‘ ) target 22.64 76.86 0.50
|  1%Nd MgsNi-100wt.26Ni-1wt.%Nd -
! ICP 23.01 76.52 0.47
' ‘ target | 2241 | 7611 1.48
3%Nd | MgaNi- 100wt 2%6Ni-3wt.%Nd
J ICP 22.85 75.71 1.44
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Fig. 1 Discharge capacity as a function
of cycle number for induction melted
Mg:Ni, ball-milled Mg-Ni, ball-milled
Mg:Ni-Bowt. %6Ni,  and  ball-milled
Mg:Ni-100wt.%Ni alloy electrodes.
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Fig. 2 Discharge capacity as a

function of cycle number for
ball-milledMg:Ni-100wt.26Ni-
xwt.%Nd(x=0, 0.1, 0.2, 0.5 1, and
3) alloy electrodes.
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Fig. 3 X-ray diffraction patterns for
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Fig. 7 Cross-sectional views(x1,000)
of ball-milled Mg.Ni~100wt.%Ni-
xwt.%Nd(x=0, 02, and 1) alloy
electrodes after 50 charge-discharge
cycles.
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