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Abstracts : Electrochemical properties were studied for a single particle of active material of hydrogen storage alloy
(MmNi; 55C0g 7sMng 4Aly3) and nickel hydroxides (NiOH), for the secondary Nickel Metal Hydride (Ni-MH) batteries
using the microelectrode, which was manipulated to make electrical contact with an active material particle for cyclic
voltammograms (CV) and potential-step experiments. As a result of CV test, it was found that three kinds of hydrogen
oxidation peaks at -0.9, -0.75 and -0.65 V and hydrogen evolution peak at -0.98 V for hydrogen storage alloy were
separately observed and two kinds of peaks of proton oxidation/reduction at 0.45 and 0.32 V and oxygen evolution
reaction (OER) at 0.6 V for nickel hydroxides were also more clearly observed. Furthermore hydrogen diffusion
coefficient within a single particle was also found to vary the order between 10 and 10" cm?s over the course
of hydrogenation and dehydrogenation process for potential-step experiments.

Keywords : Ni-MH battery, Single Spherical Particle, Microelectrode, Metal Hydride, Nickel Hydroxide

.M B

$A Aol E,
x| slolEE|= XHE(HEV,
e AAZA A sNdE

W PRSEE a7uT Jdrh). QuEer VA SadAE
F& 34 ael 334 5o 8 &3 BEY
o el WS Abael] ofs) Ashsle] WAu
0= fa k2ol FA 4% R A A&l Askshe AoE

Jom &5 FEARE FAAFIFME ARSI = &
wAEZE S AS ARSela el Wkl EE=
22 FAx, dajdore o) =x4o] 2 5-8M KOH
TEAE MRSk AA Alzdelt Ha2 YA-4a A=
HEVERL ojue}t b5 4118 A RA F438] Aol F7t
B3l Aol Awdt HHM &9 AEs 2E)a Ao P st

*E-mail: hosung42@kitech.re.kr

95

e Aot a2|al o|2 Qlste] A ujRel] i TS 4
o] dslal 7hr WlEe] o8 wMEHER o] £dH
o] THHLz HA W AR 2+ Asiz ddH= A
o= dEA vk 2Ex A 9 Wl FF 2=
M ZE2d Wil o8l ks Fpste] Faeh Ata O
A7E =)0 WFer olFdshs Aol WA ki w4
ol Azt F7ksAl At 53] S 2N 2= Ao tE
o] T4 JE&o] F=E Aslshe 54 WSl &Ed %



96 J. Korean Electrochem. Soc., Vol. 9, No. 2, 2006

Bo| A FZashA "k o]9} o] YA FLHA 0] T4 &
& A ot A desks Ads] siMe dA S5
o FFE Pdske EEA A7ssk 2ksk 2 skl AE
e 54 BAE wRo® HdAe] 3 &8 2 dust 54
o] MAE & UEFE HF FEH 5E4S AT Havt 9
oh AW o YAFA A EE gEole MAg e 1
% oAk HAE AT A EE FEEL A 2 Aol
o Az Awdo] W] wiiel] dubd o H7isiet HrkE A
A 734 A vRib e BRAE EFEiM AEA] 714
of =xatal 53 A5e] Jej= AAste] ARt ey A
= 24 g Y YAl whelar A5 A HEANA A
71818t 548 Wrkshe A8kt Bt Zled BiF AE A5
o Az Bed ZAPA 9avh E7 IQ glon i =
g AER & Akl e Al e vkig 3
T F oW HrHe] 9% glo]l EEE A el A
F 2 A9 Aol Ui ARE AFdt o] uks Bdol
TRY A 2l o] 3 A 4 el 4 B o] 9]
& T HR8H AR o] ThssiAl "ok 2
2u A7 UAFLAAE Hshe dq 2 A5 &
=40 9d dAjel sl A71skeky Adsh # A 3 S
£ Asel diste] AR A7d Alle BA &

2 dAtdMe UASFL ARG HEcke o5 2 45 A
o EEd 9 JAel diste] Ao mlelaw AFE
HEAA 718814 Wrks AA & A3, o578 55 884
QA FaAgtE YA 2 FF EEA s tiste]
2715481 A 2kt e A kA B 9 a2y
AxRR 2] A Fibel] gt £E2H A5 U ARE AS
F Qe oF Faled FH Z& A 2 ik s oAl
H

B R AR UBSAAAY % 2 gIBEde
Fig. 194 RAFEY. &, &5 EEFS AB;s typed
MmNi; 55Cog.7sMng4Aly; (Santoku Metal Industry, Japan)<
ARERoH, H715tet AF Hol #H AbstE AAE H8)
0.1M HCLZ AAHE sidch. 28 F=5 SEHLE ts)
Uz QA Sumitomo, Kinzoku Mine, Japan)ZA] A<l
WA Fxe IEE LA (Ni(OH))elt). o]eh Z+

ot
o
&
Er
Y
o3
e}
al
SE
‘B
P
L
(i
jincs
_ﬁ,
rir
il
i)
o
A
k
oo
il rlo ¢

(@) T=AKMEES 2t

(b) F&tatLIZ 24Xt

Fig.1 Schematic illustration of the measurement system for micro-
voltammetry and the part of electrochemical cell for microvoltammetry.
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Fig. 2. SEM image of a MmNi;55Coy75Mng4Aly; alloy particle(a)
and nickel hydroxide particle(b)
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Fig. 3. Cyclic voltammograms of a single particle (a) and a
composite film electrode (b) of MmNi;ssCog75Mng4Aly; in 1M
KOH solution. Scan rate was 0.5 mV/s.
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Fig. 4. Cyclic voltammograms of a single particle and a composite
film electrode of nickel hydroxide in S M KOH solution. Scan rate
was 1.0 mV/s.
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Fig. 5. Concentration profile of hydrogen in alloy particle in
accordance with the initial boundary condition. C* : initial
hydrogen concentration, r=a is electrolyte interface.
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Fig. 6. Log(i)-time plot of dehydrogenation for a single particle of
MmNi; 55C0oy7sMng 4Aly 3 after a potential step from -1.0 to -0.2V
versus Hg/HgO in 1 M KOH solution.
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