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A Study on the Electrochemical Properties of LaNi; Electrode in KOH Solution

Dong Beom Kim, Kwang Bum Kim

Department of Metallurgical Eng., Yonsei University, 134 Shinchon-dong, Seodamun-gu,
Seoul, South Korea 120-749

Electrochemical behaviors of bulk LaNi; electrode in KOH solutions were
systematically investigated during activation and degradation process by Cyclic
voltammetry, Chronoamperometry, Chronopotentiometry, Electrochemical Imped-
ance Spectroscopy. Nyquist plots for the bulk LaNis electrode consisted of two
arcs, and analysis of the impedance data by using CNLS fitting method showed
that arcs in high frequency and low frequency regions were related to oxide film
on LaNi; and charge transfer reaction at LaNis/solution interface, respectively.
With the activation of the bulk LaNis electrode in KOH solution, the high fre-
quency and low frequency arcs decreased in size. The activation of the LaNis elec-
trode resulted in an increase in reactivity of the alloy surface. Temperature depen-
dence of Nyquist plots of LaNis; in KOH solution showed that degradation of
LaNi; was mainly related to the formation of oxide layer at the alloy surface.

1. M &

U /MH(Metal Hydride) o}z #HAlx= $4
3 oA Wx(55-60Wh/kg, 180-200Wh/L)2}
<8 F.97d BE A @ vE E¥olgs
g1 o2 sl B A AR A 2"
Qon, 53

APz

AT7E BEE

ol9] B¢l MH A5x4 #3(AB¥, AB¥,
AB¥ F)yNw] A gL A7t BiHa

oA gy @4 b #8383 AFv A E
3 9l= AB.%(LaNi; based alloy) A3& v

3 diyEe §F KOH &9 W9

[«
Aze

A AREAL AF EEY At 539
gt 71937 =3 Hd(degradation) & Ho
T ek o|gre MH ®=e] Ha @4e B2
of Wrd g} A3 sHTEH T AT AHE
s "An®

AN e g FEAEAA
LaNi; A 32| 53 4o st 9492 34 F
7R 2 uhre] Rk

O MH #3244 54do=zM AR 4 3
32 & Ao o3 ¥ 3 (intrinsic degradation)’™

@ MH d3F9 AWFAH2A g &4
3 #Bd9 =3 (extrinsic degradation)®’

s N
83



458 R 4263

A6s = 1997. 12

MHA 2o E3@Ad d@d dirie] d7e
MH A= 714 £4 Alele whgd disf B
o] mustm low,' AA dA9 FF A<
KOH #&<9 uWdrx MH =9 Ar] 3F83H
¥rgo i3 AFEIDEs Ao EREY F
WEEe HuE MH @39 294 £9, 3

Aol e AR A, $AEH YV 59

&

ZA e WY

A4 Ni/MH ol atdA o Ajg=e #Heolx
E #@d MH &5 A3dAMe 47 sisd §
A ATFA olo MzEFA FRA I, ¥
ek, MH g %9 4= 183 @A 9
garol #Hol2~E el MH AFel ¥7) g3
EMd 2 g "k =8 LaNi;d =
g3 M@yl folsn'® Ha o) n
@A wad Ayl A U "ol s
ENE dAFded feslog, B AFdAE
MH A% AB;d A9 7180 HE LaNiy
FEFL FE5 A A3oz AxdHA 4] A

2 WFEY %L WAL LU W
Fge It dHA
A& Ni/MH o]zt ® A9 A #4714 KOH
Fgd UelA MH d3te] 3@ E 27|44,
243 B4%F, gAstE, 2 HiAHow
ALsHE F-wdg YA WL, old
g LaNi; #3971 %y 54

o oo

Chronopotentiometry, Chronoamperometry,

A &9 (Cyclic Voltammetry, CV), g d 2%

e

(Electrochemical Spectroscopy,
EIS)& Algslo AAFHoZ 2AL-EHFo=H
LaNis g3 d=9 #47% =H3 d@4& d4st

wa} s

Impedance

2. MUY
2.1 AEHIIZ A YN Z

2 AYdMde  AYdPFoZe Johnson

MattheyAtel 4} LaNig(product code 11271)
g AMgEgon, o ZA $2(4135 EPOFIX
Small kit, Struers)® T3l =2AHZ o
FstA stk 4 AHe SiIC dAvlkA] #1002
ZRE #2000712] dntF A0y B'F lum, 0.3
mmz doisid, AFEAELE oMHE, LY
g, ZFF(IMAE AHEste 7 587 28
o A HE YT F A=AAT

A A2 EP¥ KOH(QJunsei Chemicals)&
2840 g3} 3od 6M KOHEHAE AF Al
st 2E dEe AHEA AHAL FRF
77k Aezd FYsti Ar(99.999%) £
oA Al &

22 Mal= T4 % T HEN Ky £F
221 Mex 74

A zE KOHEH <A oade 44
3oy A Ftglod, i 6M KOH £9Rag
350mLz sgoh £ dddA BE Hv] s
d 242 olad AHe = A Hg/HgO
NEdFo dsted ZRsge JWdIoE
Pt A3 (5cmx5cm) & AHEdtd HYAF, 71&E
Ao 3d3IA = FAsYC

Halx e 7t 4718 BE4dez A
A717] 8 AP gL sre £9o] FA
A e 7l ERA 7)Y 99.999%°] Arvtag
FAA BT A 55 AYUA & F A

off

Az Wi FRAAT. RE Y eE =
B9} SE7 aE szuel ANZE 2
HAA 20~50Ce) A £4B Fxe) &
7l 2EE fAHPen, £nE FoU L%

22E +05CWHE ZAsgch
222 &-9H AE

LaNi, 832 @43 94 A%8 3-44
sl ANSRem, 49 HPF 39 A
Ausig 24otd AT BA AEE BIH



KOH #& <o) LaNi; AZe

A718%4 S4d B¢ A7 459

At AU EZE ZahnerAle] IMGdE A}R-3)
Ha, HAA R AL -600mVE FHYct S
A 2AZRA -0675mA(HEYE 15mA/
cem?)2 20837 38 AAsn 1087 FAF
0.675mA 2 WA& AAsgch

5, 8437 g8" A3 distg 2AHA
9] W3l W& gAH(-930mV o)A AFAY, T
2245 MHAH(-930mV o3 &£2A9), a3
FEhe FYARE A8 sl Mz b
4 Aoz MHAH od& FAANHAY F3
2 -900mVEE -10mVy &= wagomn Z7)
AlA -1000mV7h=] 1587 A A s s, =4
-750mVe] Y A=z 1587 dAdsdn. 2
HZo Adze L& F2ZE AME 20CE
# A 3 o

223 =@ HYMR I

JDI'

3

KOH &9 YA LaNi; §ed=& x7]
ddl, #4AAHRF, 2 BAAGF o
2t CV&A4d & stech old d9i9g2 -100mV
~-1200mV=z 3 gen, FAELES FHE
27t 100mV/sec®} -930mVE AHAF 2-49A
33 gHEA] wir} 3xtojEe] HHE HAEHU L

224 QECia AN

ot
2

22249 HARAF F-PHo] wE
LaNi; 43¢ KOH& 9% 47 334

Alm
2 o 8
&

& AAHog FH3 Hstd 3‘_7]’5‘ C
LaNi; #5& Z-331A7, iy 331 F-%
e ol F FHA A 2E 15¥ 43
gt "z L= 20CE stden FA
g -970mVE A 3H ACHHAY AF
2 5mVE 3¢ o v, Chronoamperometry 73

A4 Jeig dRSHe WH2PE ¥ MH
(Bel Mol #gol WYAL Aztel o 52
Eolmz dMea 343 PHARTH LA
Al717] 93] 100mHz~100kHzeo] F34 9o
A ope AL FFe AsHh T B4

#485%F AT L£EE 25CHE 50C7AA 10T
RAReg F7HA7IM -970mVel -920mVE %
Hat:, HAHYE -850mVE mA 3G BAA
71e 4 d2E FYstdh

248 9992 ArE Iwakural?e] 3 2o}
Orazem'" Fo] A& F2o] AZIEA s
HetEdl #FEE Ry, Chim 48L =934
TA4% Fig. 19 F7329 s8] Complex
Nonlinear Least Square(CNLS) ®H & Al &3}
o 7t AEad @& Adsdoh

mlm

3. dEdn

3.1 7| MEje] NMNZ i
3.1.1 Chronopotentiometry 7%

2843 Hege MH A9 719359 £
-1EE A8 2o AHo=M $FAF
d EAE & de EEE AAS AF Al
JE e Agg AAsE d Mg w
2aHyn o> B dgdAe LaNi; d
71 BetAd g3 AV 9 3A
& A sk, olu A AW
Al Zbel whet HA P AN ARG
-600mV 2 34 th

Fig. 2& AdHF Z-4dd o8 3«4 o
#A-A1Zke] FHdelvh 27)1EFA AdE Fa2EFF
o 4&3ts W5 A7t -1.2Ve] & & ug
ulel g4e] da gl wet -1.0V7R ZadH
ot B F4 W #7se 13 49
719 -600mVEc} %] & 7o u @43E
A& 3o wat oF -850mV AT 2 ZAsgo,
293 H5E FUMAC g S wE
o] Frteted 7t A Fao FF7) o]Fol

| wE s ¥2FY F7HE ¢ 4 Ueh

Ju oo 2 4
Ko
oz

o
ofj
ok, 2
=
l°

i

P

)'

o

Fe

2

312 28 MN®E 2N &Y

g )

LaNi; =9 #4438t Al

N

b Ao dolset



460 Az A26@ HEE A 1997. 12
Ca 1
|1
R} 2.
Ce
11
It 0-
<
e
—M—AM—AM~)— ;
£
R.  R. R £,
(a) G-
Ca 8.
i1
i : :
Cu 1z 4 08 06 04 -02
C tim ]I % Potential /V —
Fig. 3. Cyclic Votammograms obtained during the
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Fig. 1. Electrical equivalent circuit model (a;
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cuit proposed in this work.
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Fig. 4. Complex plane impedence plot obtained dur-
ing the galvanostatic charging and discharging cycles
at -970mVyy, g0 in M KOH.
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Fig. 5. Chronoamperometry diagram obtained dur-
ing the potentiostatic discharging at -750mVy, 4,
o for 15min. after the potentiostatic charging at

-890mV g/ g0 for 15min.
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Fig. 7. Complex plane impedence plot obtained dur-
ing the discharging process at 25°C. Discharging po-
tential : -850mVy, 11,0, Charging potential : (a) -970
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Fig. 8. Complex plane impedence plot obtained dur-
ing the discharging process at 357. Discharging po-
tential : -850mMV 4, Charging potential : (a) -970

MV ygrngor (B) -920MVygpe0
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Fig. 11. Complex plane impedence plot obtained
during the discharging process at 50°C (Area :
3mm X 1.5mm, Discharging potential : -850
MV 1, 5e0» Charging potential : -970mVy,/y.0).
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during the potentiostatic charging at -970mVy,, .0
for 10min. after the discharging in Fig. 11.
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