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Abstracts : Single particle of nickel hydroxide and the surface-treated one with cobalt element were performed to
review the effect of LiOH additive in alkaline electrolyte for Ni-MH batteries using microelectrode test system. As a
result of cyclic voltammetry, the electrochemical behaviors such as the oxidation/reduction and oxygen evolution reaction
are clearly observed for a single particle of nickel hydroxide, respectively. Furthermore, the reduction current peak of
nickel hydroxide added with LiOH in electrolyte was very low and broad compared with the normal nickel hydroxide
without an additive LiOH, which had a bad effect to the crystallization structure of nickel hydroxide. However, it was
found that capacity and cycle properties of the nickel hydroxide treated with cobalt greatly increased by the addition of
LiOH.
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Fig. 1. The proposed surface model of a single nickel hydroxide
particle with an absorbed elements,
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Table. 1 Physical and chemical properties of the high-density
Ni(OH), particle

5 43

NI 61.3%

Co 0.67%

Zn <0.1%
a4 153 pm
IRk 23.16 m%/g
4% 2.11 g/ml

Fig. 2. SEM image of the nickel hydroxide particle used in this
work.
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Fig. 3. Surface treatment procedure for a single Ni(OH), particle
(Sample #2).
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Fig. 4. Cyclic voltammograms of nickel hydrexide particles in (a)
5M KOH+ 0.07M LiOH or (b} 5M KOH +1 M LiOH solution.
Scan rate was 1 mV/s.
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Fig. 5. XRD spectra of composite of nickel hydroxide of a virgin
particle (a) and after overcharging in 5M KOH (b) and SM
KOH + 1 M LiOH solutions (c).
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Fig. 6. Cyclic stability and reversibility of nickel hydroxide
particles in (a) 5M KOH+0.07M LiOH or (b) 5SM KOH+ 1M
LiOH solution. Scan rate was 10 mV/s.
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Fig. 7. Capacity of a single particle of nickel hydroxide for sample
#1 (a) and sample #2 absorbed with cobalt (b) in 5M KOH + 0.07 M
LiOH solution. Scan rate was 1.0~7.0 mV/s.



sh=A7)3keEIA], A 114, Al 2 F, 2008 119

S JERS ok 2N & ¢ Fo] Al gEol
S H7F ¥ 3% 29 AE A @& Sample #12 2319
§o] %}.:_ﬁb USE HAFT 9low, ol M HMYFA}
Ay A=el gt} oy 2UE F4 AsEE 39 g
3 Sample #2= RE FAlEEd] QoA A" L3 EAS
BAFD QUr}. o)fe] AR FE Sample #19] 3¢, A
Foll gEel2e] Hrhs ARES JAE oz He AN &
4 HEE veda adEe olelh e dL g
2 B84 vl g4 AA7E Avke Bael dA|sieh 2
T IREE G 3835 A 43 o]2AER ¥
AR AEEE F7AA Hop 2 Aol 75l =i olg
£ o dddcty HuHz ok #® mekr o#dt =
4E EXAo] LiOH 7ol od B8] ¥ ~gude o
Al B3N 717] wEe] B} 43 BXo] dojRlckar Azt
2h=4

o]zt o] vlolaR AT HF 2] A YHEed o]
AAANA ARH I U LiIOHY 27|38k A% 2 A5l
)X Ede) dis] Bk Mg AEY shesi

5.4 B
B =Fe L%%%: o]z} 8] A Ao LiOHE H7t &
= 1 ks o] gl qiztel] thel Atelshel A

% AplE ‘%*é" H7Hc},

LiOH &7l gjsf 2Ashs A9F:AHCV)e 7P B4
Hehs AR vis) BUAF Hav) e v BEEEs)
A wkgdhs FdozA ol B A Hzz #F Hioh
ol #8l WkEdhe Bl FToERE Feley B i
$ &%t =@A go] 89 wkg wHvt HRes gdn
Herg et

EG AU YAtE AMEEY iJ{—%‘% AZs)5L 5 M
KOH &9 ¥ 5M KOH &) 1M LIOHE A71% 89
oM zhzh AA0.7 V)l £83] 35 Azl Fd XRD
A& HA] 3 23 5M KOH £0394 pakike]l NiOOH
F27F EAEA BFEG, 1M LIOHE #7185 A9de 2
e NIOOH &7} #2tgr}, ol#{§t XRD ZA#2Re o4
# g LiOH ke Fitshizle] 24738 poir v
o2 golapA HIrTE EFHE VX USE B & 5
AATF.

ojFdATE Ao EFER] ¥ Aol £ akshiAe] o
zpoll el A Foll ¥ FE 0.07M LIOHE FH7F €
7% Abd A &3t BEE Alo|F BAdo] A=A,
H3A FES 1M LIOHE 37 & 4% 39 A o%
L ApolE A A3l dio] AT

o ZRE 24 AsER i AE 8 s E g
= 0.07M LIOHE #H7} & dajBoA BE FARE 99
A AME £ EHS BTy gt & FgEE UAd w
SAE BAs] 43 oleAxx ¥ %jz} AEEE F7MA

o &
ATt weba
4ol ¥ shAE T 848A7]7
s B

B et

19.

20.
21.

22.

23.

24,
25.

. M. Oshitani,

Avkde] JhsetAl HA ol8F Yo E dFER
ol# gt FIE EXo] LiO
]

go] fojzirt wAedn},

=

it]

k=

. K. P. Ta and J. Newman, ./ Electrochem. Soc., 145, 3860 (1998).

R. D. Armstrong, G W. D. Briggs, and E. A. Charles, J Applied
Electrochem., 18, 215 (1988).

. M. Oshitani, H. Yufu, K. Takashima, S. Tsuji, and Y. Matsumaru, J.

Electrochem. Soc., 136, 1590 (1989).
M. Watada, H. Yufu, and Y. Matsumaru, Denki
Kagaku, 57, 480 (1989).

. M. Kodama, M. Kuzuhara, C. F. Yu, K. Shodai, T. Ito, M. Watada,

and M. Oshitani, The 40th Battery Symposium in Japan, 115 (1999).

. K. Satoguchi, S. Nakahori, M. Nogami, M. Yano, M. Tokuda, N.

Higashiyama, and M. Kimoto, The 39th Battery Symposium in
Japan, 55 (1988),

. H. Nakahara, H. Sasaki, T. Murata and M. Yamachi, The 38th

Battery Symposium in Japan, 305 (1997).

. H. Fukunaga and R. Nagai, The 38th Battery Symposium in Japan,

301 (1997).

. D. Yunchang, Y. Jiongliang, and C. Zhaorong, J. Power Source, 69,

47 (1997).

. D. Singh, J. Electrochem, Soc., 145, 116 (1998).
. P. Oliva, J. Leonardi, J. F. Laurent, et al,, J. Power Sources, 8, 229

(1982).

. M. Oshitani, T. Takyama, K. Takashima, and S. Tsuji, J Applied

Electrochem., 16, 403 (1986).

. L. Uchida, H. Akahososhi, and S. Toshima, J. Electroanal. Chem.,

88, 89 (1978).

. A. Kozawa, J. Electroanal. Chem., 8, 20 (1964).
. H. S. Kim, M. Nishizawa, and 1. Uchida, Electrochimica Acta, 45,

483 (1999).

. H. S. Kim, T. Ito, M. Nishizawa, M. Mohamedi, I. Uchida, and L. J.

Hydrogen Energy, 27, 295 (2002).

. 0. G Malandin, S. M. Rakhovskaya, A. V. Vasey, L. A.

Vereshchagina, and G V. Suchkova, Electrokhimiva, 16, 1041
(1980).

. O. G Malandin, B. B. Ezhov, S. M. Rakhovskaya, A. V. Vasey, L.

A. Vereshchagina, and G. V. Suchkova, Electrokhimiya, 17, 1718
(1981).

N. Y. Uflyand, S. V. Mendeleva, and S. A. Rozentvig, Electrokimiya,
6, 1312 (1970).

K. Sugita and S. Ohkuma, Denkai Kagaku, 41, 440 (1973).

S. U. Falk and A. J. Salkind, “Alkaline storage batteries the
electrochemical society”, INC. New York 618 (1969).

R. Barnard and C. F. Randell, J dpplied Electrochem., 13, 97
(1983),

M. V. Vazquez, R. E. Carbonio, and V. A. Macagno, J. Electrochem.
Soc., 138, 1874 (1991).

K. Sugita and S. Ohkuma, Denki Kagaku, 38, 900 (1973).

B. B. Ezhov and O. G Malandin, J. Electrochem., 138, 885 (1991).



