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Study on the self discharge properties of Zr-V-Ni-based hydrogen storage
alloy electrode
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Abstract

There are three parts in this program. The last
two parts have been devoted to the study of the
c2lf.discharce mechanism of the Zr-V-Ni-based
hydrogen storage alloy electrode. In order to
compare with these results, the self-discharge
mechanisms of Mm-based ABs-type hydrogen
storage alloy electrode have been studied in this
work.. The study consisted of two parts: Al
powders addition to the electrolyte, and hot alkaline
treatment on the alloy powders, The result reveals
that by adding 2 wt% of Al powders in the
at high
temperature was decreased because of the forming

electrolyte, the self-discharge rate
of Mish metal hydroxide. Corrosion formed after
hot alkaline treatment was found to increase the
self-discharge rate.

Keywords: Self-discharge rate, Ni-MH battery, Hot
alkaline treatment

Kb mE &

£ 4 BRE AR R E T LU0 A AB,
ABs~ AB ~ AB;3 ~ A;B, & Mg-based & [1] - 34
HASEHFLARZARTLABAMGEEL
5 B # 4-9% per day #4 % @ 2 E $( High
self-discharge rate ) [2] - AT R AHHARER
Zr-V-Ni % AB; Bk 844 B84 25°C & 60°C
BITREXAKRES  RTHE AR THMEL
FXR > Rl 60°CHZATEARTR A BEHZ
B, TR A REY - FRH capacity
retention A4 M BIEEEARR T - EMEH
3% =k # 3 v+ capacity retention T FF¥& B 1% 37
#[3] - A — 5 ¥ Mm-based ABs H % 5 &%
ERZARETHEMES FUHHRLTALET
PEAE LB o

EAD § F
BBl F K 75 R Mk (Arc-melting)

B Rk 1 R e AR AT ARG I 270

REMBH  EEHRESHR IR ARG
BHE0uMEE -

Element Ni Co Al La

WX 49.17 .74 1.94 9.09

Element . Nd Pr Ce Mn

Wty 6.31 1.67 16.8 5.28

& 1 # ABs & &8 K i fir (wie)



CRAEAFGUAR - —HARCHERRT - TH
Rpdie Al 288K BRUTHRATHER
EHKABES B RORORE 55
L4 30wtk KOH fit 30wk KOH+2wtk Al Mgl
B B0C AT AR Z B BIRHEHSES
eMAABRAKNCLELLIVE -

v~ SR iRy
ABERERzERN AaRE

B 1(a)~ (b)ar 3 & 25C ~ 60°C T4k X, A %
ERARNER HEAPTEHNEREE T
365 M) 3% Ao » capacity retention FFREZTF B - 3
HiE K % © capacity retention F i - 25°Cek @
i 2 RAEFE4E capacity retention 45 % 95% 2R
f£ 60°C ¥% capacity retention &/ £ 38% -

100

_— Q\‘—m—o_w
E eo |
=
g 0 F|—a—20
£ 20 Sl alalt 7.
g
& u i 'l 'l 'l
o L] . z 12 18 zn
Storage days
{a)
~~ 100
=
e} —e—0
9 o 2A
T 80 |
=
[
B 20 b
= |
o
m 20 p-
o
-}
& L I |

a 2 4 B 8- 10
Storage days
(b}

B 1 #%7F¥ X 2 capacity retention (% )
(a) 25°C (b)at 60°C
O: B&EMR
2A: WARRB e 2wt Al

HEER ARTHRATHERETHEAEL
ARELE REOCTHRRERRRI KOS
448 > A capacity retention # P42 - B 2(a)~ (b)
S5 25CHELBEMEI6 RTRITERTE

Bt ey SEM K - B R P TUFHR - %
BEAS AoABRUSRHLEZI MM R
& Maurel[4]64 51 5 - F 483k 65 8 58 B Misch
metal &5 8. E LM - AR TR THM Al 83§
A ¥ E R - 45 5] capacity retention A4 &
R oSt AkDEEANKAE - B 3() - b)
TR ECHMERN ALK E25CROTEH 2
A B RATHRAAAMER ML SEMBRE - R
MRt EaETURES L - BELAKER
P AleEl AHMUASEEARE -

B2 4eBeRe MR PR I6 RBITAK
LR SEM B (a) 25C (b) 60C

B344SR A ZEHE TS X
A% EREE SEME (2)25C (b)60C



(=) ARTHRLEBAAKTE
A FTH#A aRE:

W 4a)~ O)7 M5 25CF R4 2B viEiE
EHRAEATASRAENS LB ZEEXARE
RREE - 2818 12 EREFEREHE » ireversible
capacity loss Ak Z R K - m 60CH AL 4
BREERA b4 imeversible capacity
loss & i 138mAh/g #v 40mAh/g +o @ S(a)~(b);%>
BT 40 OCH &2 BRILE MR E ETHRE
GehkEAILAFR—ARorataEdmEgs g
METHmm2wty AlSTU RSS2 AR THENRE
H4ER BT R RMIRE ERR T e 2wtk
Al T i ¥p 44+ AlE B a3 -

1ao

— Q== |[rav ersible capacity loss
—#— Reovarsible cepacity lass

o
th

n
o

N
o
1

Capactty foss (mAh/g)

g F] 4 B | 1] 12
Cycle numbar
(ul

| —<G—Ilmreversihle capacity lass
—a— Rovarsible capacity loss

Lo_o_ﬁaﬂif_._ﬁ;
o z 4 & -} 1a 12
Cycle num ber

]

~
L]

LY
m
L

Capacily loss (mAhig)

o

M4 44284 5T@QEHEHRRO TR

Rdhe 2ot% Al T X REBIE EHE
& TR a e roie capncity loes
£
-g 100 |-
"E‘ ED =

Cycle numbaer
ial

[N
o
[=]

| —<—Irreversible capacity 10ss
= —w— Reversible capacity loss
% 180 |-+
E oo | W
.g &0 |-
E LS. .
o 2 ] B ] L[] 12

Cycle number
[L1)

WS 444k 0C@AETHEG)TAR SN
2WtH Al T2 EMEHRE

B. T#AARE:

25C 83 B 464 £ 488 reversible capacity loss
B2 R R R R oM E TSmAb/g » &
TR THRM Al GHEERFARTEAES
FH ARG A 4SmAD/g LT - BEHF
AEFEREI A BB AS LA
BARA 0CHRBGLENTHEATEER
% &iE DBImAbh/g » X EERE R KA
120mAh/g «

()RR EHERAARTIZEE

A5CTHRAITERKX AKX ERR > FE]H 6
R BT MmE 16 X6 SRTBHEMS
41 capacity retention & £|F 54% AR
SeBNE T B TAHRBRRELSLELEHK
KRAAERREZ SEM BE - 42 ERHRE
ABERT KA L8 e &8 3 o5
Rkfighe LB FRABFENE 16 Rejb4d
BEABCEHNRATIARAYEAHRBEY  B]
44484 capacity retention T - B S &
&84 30wt} KOH+2wt% Al #exREe44
# ¥ 84§ capacity retention &3 F & -

100

|

® A
&0 |- .

.% ©
® WEF|[—a—p Tk
-‘E 20 [ |--o-- BO

-l BA
B N
g o M X 1 M

o 4 8 12 16 20

Slorege days
B 6 £25CTFRATRR K A TR
O Bisdse
BO: #umE2z 44
BA: Bkl Al BBREZ LS4




H7 ARRESLEMST 16 ARFTERA B K
LRt B

(ERREHEREAGHEZILTF
A ATHEXEHE:

® 7(a)~ (b)5r %) A 5 30wt¥ KOH #kk i E &
248 30w% KOH+ 2wtk Al kR4 448
£ BCTHRABRBEA AR EARHER - 838
12 k4% 3% )46 - £ 30wtk KOH Fo 30wt% KOH
+ 2wty Al # i K T 4 445 47 ireversible
capacity loss 4~ %] & SmAh/g ~ 13mAh/g » M B 4
440 & 20mAb/g -

104

—O—Irreversible capacity loss
’5 —w— Reversible capacily lass
!
§ °[ .__._._._._r'“‘\(”'/.
E 25 |+
o P O . o .
o
Q 2 4 B B 10 12
Cycle number
{at
100
~ i
% 75 |-
E L
‘g“ 20
E. [ —o—irraversible capacity loss
§_ 25 |- —&— Roveorsible capacity loss
& [owoooeoe® T |

o 2 4 ] B 10 12

Cycle number
1]

B 7 4% & si(a) 30wt KOH $(b) 30wt¥ KOH
+2wtk Al kR EA 2485 25CTF2®
EXABXER

HETHEREBREHSEEH] ireversible
capacity loss #Lf 454 €2 20mAh/g /s » £ A8
BBEFTERAEST Al HABAHKERS
(cracks) » 4% & &4 6 R B & L 30wtk
KOH # i R Zoi 4 2B 50 F -

B. T#& AK€

25°C ot 30wty KOH # R TS Y
reversible capacity loss T $& - #8 b 8 i§ &
S3mAh/g BATF » BN R dE e T5SmAbh/g

# SABAE #o] o 2X 30wty KOH4- 2wtk Al #a &
¥ 4 & # &) reversible capacity loss R] &
88mAh/g « ’

8%

LAT R AR P E B Zr-V-Ni % AB; 144
f44EHEL 25°C & 60°C #ATHENARE
B A TEXARTHHRILRA > fif 60°C
B2 ATHERENA RN, ARITRHK
R B#HEes » HIRKL capacity retention fEAe ¢ &
B EEF i TR EBEBE R Ao -
capacity retention T F&$& A % 7 i i -

LAY ABs AR E 64 THE 25°C &
60°C AT B K ERRTBR - AHBAREFH
FEEAR - HEULXBER > N AB &£
AAABRETEAAE Al KRGS FTEL &
ERKEEATHLE  nANETRRTERL
Stk Be) Al EXKTER FABRY
Misch metal 2 §. 81t T ¥4l &2 T T 4
All HERIREZSEERENTH LS
HRHRGREGERESLBROHRXEF
FHEHBEBREABARE $BRES&EY
capacity retention F R ¢ 33 A T reversible
capacity loss » E AKX ELH E -

PR X -4

1. T. Gramham, Phil. Trans. Roy. Soc., London,
156 (1866) 399.

2. C. Iwakura, Y. Kajiya, H. Yoneyama, T. Sakai,
K. Oguro and H. Ishikawa, J. Electrochem. Soc,,
134 (1989) 1351.

3. RES - RLAMKSAHSLSLERAK
EHREZ2ME AL EBAEHHARRL
BERRA > AETEX -

4, F. Maurel, B. Knosp and M. Backhaus-Ricoult,
I Electrqchem. Soc., 147 (2000} 78 .



