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Reduction of Work Function and Enhancement of Hydrogen Absorption Rate
by Alkaline Pretreatment of Surface
of Hydrogen Storage Alloys(LaNis,LaNi; sCozs)
— A New Mechanism of the Initial Activation —

Hirohisa Uchida, Kohji Okada, Masanobu Gotoh and Kohichiro Yamashita
Department of Applied Physics, School of Engineering, Tokai University
1117 Kita-Kaname, Hiratsuka-City, Kanagawa 259-1292, Japan

This paper reports a new mechanism of the initial activation of hydrogen storage alloys by
alkaline treatment of the alloy surface. The surfaces of LaNis and LaNizsCozs alloys were
treated with an 8M KOH solution. This treatment yielded the penetration and distribution of
K atoms in surface oxide layers. With increasing concentration of K atoms in the surfaces, the
work function of electrons of the surfaces became reduced over 1.0eV. This reduction in work
function was found effective to the increasing the initial reaction rate. Based on measured
kinetic results in the gas phase and electrochemical processes, and also from results of the
surface analyses of the alloys using AES and XPS, a new mechanism of the activation by

alkaline atoms in the surface region is proposed.

Key words: activation, hydrogen storage alloy, alkaline treatment, work function,

e & BUS U FEEASE TS 2IRAD—DIZ, Laf{tA D

KER & DEGIEE TR U, — 7 B SN

Box 135 F TITKRBRBRE SLaNis O FIENEN A 5
= A LD Z RANER UTE (1,2, A458R
THLalNTEIER T2 &  BERTHESRmAFF
DLa & SURNT DHeDEUNIRISHER 1 Th 5, ZOR
BIZBWTIE, KESTOFTRTHLaRm EIZRED
LR &5, EeRimA 6T 5NskE LT
HESFORHERILITH A, Lo L NiFHEIZH T
7R EMR CROND L RBORUSER KD DIZRE L.
LaREITA2 Y OBRBELE L ChKBRORIGHEE
0RO TR HEIRT 258) L@y, =
DZEDD, BN LaNisRENER ThAET A

20004E3 6 AZHE

TKEN A TETARETH AN ER Sk REE
B KRN A L ORURITBRITE RV, BMUEER A
T BLaREEDNINIY TR Z -5 5 & KED
FUOEFERIT105:5 10271~ L2 Em< 2R D, Zhid
B LBEIE L2 KR4 AR T & HIEMERNIAMEDNT
TEET IR R L7 KRR F R\ H D VTR
VAL BUEIRRA~MEA L AR L UGT DT
HEEZ HNBI3]L

Fox (KBRS EFREIT VST HZ LT,
FUSRPIZERT 500, 02, H0AKIZL A EERE
IERR AR U, £ 72F08, Atk BRIk



KFETRALF— AT A Vol25,N1 (2000)

DRPEHROHBAD PR RS LT & 2789L &5
(KFEBEA£OKOH, NaOH, LIOHIZ L5747 Y
WATIL, SHRBUG, BESRIEFRIRIG & bIZHETE L
BEEEL M ESE2HEEELROE L12[4-6,10],
SEIOHRTIE, REREOH D5 LaNis &
LaNizsCozs DHXHUS, B LFHIBUSTS O
TEEZRIETT A D ARBROBRAE BT LT,

2. EBRFE

2.1 58
B LT LaNis XU LaNizsCops A L7,
INBDEEITT—27 AT 4 L0 TR LT,
TR BECE DT GREORE &I L, 1073K
T1ORRLA LT =—1 v 7 Uiz, ERERICIiZ XRD
AR Uz, MR T L0 — 5B X By StiE
(EDX) ZbTNIFHERE 77 AvRBIENHE
(ICP) ZRWTiToT=,

2.2 KERIGEEDRIE

SHEPCOARRIGERRRIEI I H A e 2 VT
L BIEES FO ORI X v BlE UL,
BRULFHRRRIEEOBIRICIL, iR ZCus
RS, B UI-BREREE LT [45], =&kt
BREC—FEE L& AV, SRIZIOKER VNG, FEBBNE
EEE-0.930V(Hg/HegO) & LT{To7[4], v
— VL ETHRSREHEE T T, RR100-150 4
m®DLaNisE L | 32 u mEL FDLaNiasCoz st 2
FHAW:, BUNEOBMRE, R —7 11— b, R
DORIEHEROZE LN OV TS EE L, 2%
MBLIc®mE L Ch sl

2.3 TFIAhYEinE
REFREmOT S U AT SM-KOH 2BV, ¥
#EHT 373K OFE T 30min-90min 8% L7-,

2.4 REHH
XPSOEFRIIMeK o kV20mA) & LY, ArR v /<%
(8kV, 20mA) IZ& VIEEFHOBHE Liz, AESIZ
L BBEHBDHHHIACR v 3% (3keV, 19mA) %
RAWTiTo 7z,

WroEm

2.5 HEEBOAE
AeRMBTOHEEERIEI e EERNT
A L3l

3. HERIER

3.1 WIHKRRIGEEOME L

1 (a), WIFAIHKEE 0. 1IMPalZ 34 F B LaNis &
LaNi2sCoas D KFRIZI31T 5 FIHA/KBWIGEE &7~ T,
KOHR B U84, AFREIMEL TERIOWT
KRB UbadT, T LT, RAEDA STk
FHABEALUTHAEL FUGET, T2RRIELT
SARIIDEBORFERI SIS EHEE TE Dol F
72, KOHIZ X R A T~ 7-LaNis (2D TH 5 &,
7T N—ESILAFOKE  FINES CRUSEED D 2
Lk, T ) ATRERC & 0 EEAKERIC L ATEIELE
BRI D 2 L vbonb,

0.10 :
initial pressure : 0.1MPa
ool T=298K b
) 8M-KOH pretreatment
=)
Z oo b E
il
~
=l
0.04
0.02
without pretreatment
0.00
1 - 1 L
° 100 200 300 400
Time (sec)
Fig.1(a) The inital hydrogen absorption rate of LaNi,
with and without 8M-KOH pretreatment by gas process
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Fig.1{b) The initial hydrogen absorption rate of LaNi,;Co,

with and without 8M-KOH pretreatment by gas process
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Fig.2 Hydrogen absarption curves of the LaNi, ;Co, ; samples with and without
8M KOH pretreatment in an electrochemical process at a constant potential,
-0.930 V vs Hg/HgO and 298 K.
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Fig.3(a) The changes in the XPS spectra of the LaNi5 samples

with(bold lines) and without(fine lines) 8M KOH pretreatment

as a function of sputtering time.
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Fig.3(b) The changes in the XPS spectra of the LaNi2.5C02.5 samples
with(bold lines) and without (fine lines) 8M KOH pretreatment
as a function of sputtering time.
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Fig.3{c) The changes in the XPS spectra of the Co in the
LaNi2.5Co02.5 sample with 8M KOH pretreatment as a function
of sputtering time.
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Fig.4 The effect of the KOH pretreatment on the initial hydriding rate
and on the change in the work function for electrons of the LaNi, Co,,
samples. Refer[4]
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