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Abstracts : Electrochemical studies were performed for a single particle of nickel hydroxide for the cathode of Ni-
MH batteries. A carbon fiber microelectrode was manipulated to make electrical contact with an alloy particle, and
electrochemical experiments were performed. As a result of cyclic voltammetry, the oxidation/reduction and oxygen
evolution reaction (OER) are clearly separated for a single particle. The total cathodic charge (Qred) is practically
constant for the scan rate investigated, indicating that the whole particle has reacted. The total anodic charge(Qox)
was larger than that of reduction reaction, and the magnitude of oxygen evolution taking place as a side reaction
was enhanced at lower scan rates. As a result of galvanostatic charge and discharge measurement, the discharge
capacity of single particle was found to be 250 mAl/g, value being very close to the theoretical capacity (289 mAl/g).
The apparent proton diffusion coefficient(Dapp) using potential step method inside the nickel hydroxide was found
to range within 3~4 x 107 cm?¥s.
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Table 1. Physical and chemical properties of the high-density
Ni(OH); particle
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Fig. 1. Schematic illustration of the measurement system and the
part of electrochemical cell for microelectrode experiment.

Fig. 2. SEM image of the nickel hydroxide particle used in this
work. The image clearly illustrates the spherical shape of the
particle.

A Fig 13 7o) FAsE gl 43k H71318) &g o)
AN E ¢ U=F: A HAYk & Ar)Es A8 dnA 9
ARSI 78 413 VA YRS KOH 890 321 )
oA Separator Yol FolAl =W, HIEE EE (Cytop, Asahi
Glass) 22 FEH Carbon fiber (10 pm in diam.)) A=Y A
X-Y-X FEAAR s CCD FHghel dA4S Aashaa
R 3l PR} HEHQ A71HR] FES olF =S 2-din)
Control Specimen ©.24] 5% A3 Fd 3 YA 2
ARg3te] EXElth & SAkshE Beh(55.6 me)ye 1.0 wi%
BRI (PTFE)}T =373 274 glo] Efsla @2 YA s .
1.0cm?, F7 12mmyll 3 8 T A7 AE AF Az
AABE 9F 1,200 kg/em?e] EE o2 7ItaiA A Zrslsic.
AR 2753 EA-2 Ad20A 3T ANAFE AL
o, AidFels Pt Coil, FxATE Hg/HgO7} 22t
A8 Ho 7]gte A AMS-E X2 Potentiostat-

I



7188k, A 10 @, Al 2 3, 2007 147

Galvanostat (Hokuto Denko, HAB-501)°1 ]3] #9IE A3},
x-y recorder (Graphtec model WX1000)S AM&-3lo] AF (=
28 9L V=Y.

4, Z3nt Y s

4. YRMZo] AshEH B =i

24elghe Wk 2 AkA 2 AE5e FEs] s sashy
Ao SdUR 2 BAI s WAFAPE(CV : Oyelic
Voltammetry)H 2 7181515 248 AAsIgh ddzde
SM KOH gdolM FAKE 1.0mV/s 2 31929 Fig 3¢l
PRPATH B dojRl eV AFE BaF 9ot 2
gomRe & 5 Ixo] I mw Al YT ths)
A ke 3 ubga) Ak 2A w-S(OFR)e] WEalA £
HI Ytk & 045 V()2 -0.32V(b)e] 2H9) HaE Sk
Ao F£hole Ak W Fe g HYE BojFy glon i

4 thest 2ol Lk 4 gtk

Ni(OH), ~ NiOOH + H' + ¢~ 3)

23 (o Ad B AIRA OF 0.6V RIoNRE
Aol BA4oR F7eka QA olZe Ted e we
Hom Yepdn,

40H — 0,+2H,0 +4e” @)

kel
e

YrRRF) vlEl] BT cveE o BI719 9 AEe 8
/\‘% e
P

3OS AEAE B Ao EelEA] &k gtk o)A

AsluAe] ARPAEAe] YT PTFE HioIB 9] A 2 23k
o] ohadell osl) hyjolixel et re] Exdsld] 7)sitin
AzHect, ek dshRe] gisa mlolaz A 2 gl
224 JEe Jus Hrished W Ao Sdgn)

Y

2 YR Ze| MFAIKT HE

A dake] M9FAlE R 93 REDOX A% ¥
ZAFSIATE AEE 0~06Ve] A A SM KOH
& FoX 1~10 mV/s 7H] FARREE Z7MAZAT Fig 4(a)
AN & g A%el FAEES}F F7F T4E A AFA)7F

it

27 e AL Be] F3 otk oA WAL} R AU
3te] Fako] Hr] ufEe] FARGE oEsle] Yxte] Hef A
7 Waxe] 23 § Adrh dojnia BeEn.
0‘04 T T T T i
003 |- F 1%
Single particle
0.2
......... Composite (ilm 120 -
< 001 -
3 3
= o 1° >
-0.01 4 .20
-0.02 \
0.03 e B IR W R -40

0 01 02 03 04 05 06 07 08B
E/V vs. HyHgO
Fig. 3. Cyclic voltammograms of a single particle and a composite

film electrode of nickel hydroxide in SM KOH solution. Scan rate
was 1.0 mV/s.
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Fig. 4. Cyclic voltammograms(a) and capacity(b) of a single particle
of nickel hydroxide in 5SM KOH solution
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Fig. 5. Typical charge and discharge curves for a single particle(a)

and a composite film electrode(b) of nickel hydroxide in SM KOH
solution. (Current density : 100mA/g)
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Fig. 6. The cathodic current-time response and D,;, profile of a
nickel hydroxide upon potential step from 0.45V, 0.50V, 0.55V, 0.6V
to 0.1V vs. Hg/HgO
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