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Abstract

The hydrogen (H)-absorption characteristics of air-exposed Li>ZrOz; sample with a density of 1.30 g/cm?® at room
temperature of 293 K and a relative humidity of 80%R.H. were investigated using weight gain measurement (WGM) and
elastic recoil detection (ERD). The WGM and ERD spectra revealed that the H concentration in the air-exposed Li2ZrOs
as well as the weight increased with increasing air exposure time by splitting water (H20), even if the temperature was
293 K. The H; release from the air-exposed Li»ZrOs; sample was also clearly observed at low temperatures less than 363

K using a gas chromatography (GC) measurement.
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Figure 1. Schematic diagram of gas chromatography
(GC) using Ar gas with an atmospheric pressure of 1.0
atm.
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Figure 2. Change in the fraction of weight gain for the

air-exposed Li»ZrO;z at 293 K and 80%R.H. as a

function of the air exposure time.
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Figure 3. Typical ERD spectra of recoiled H* ions
from Li,ZrO; after exposure several times to normal
air at 293 K and 80%R.H. measured using 2.8-MeV
He?* ion-probe beams.
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Figure 4. Change in the H concentration retained in the

air-exposed Li»ZrOz at 293 K and 80%R.H. as a

function of the air exposure time, obtained from the

ERD spectra of Fig. 3.

7oK oy Ay CRRRBE S A, AKBEDFUBINE D
N o7 A FBHEINZZEErTEEZLN
%
K 2B R BB T D LinZrOs B DK E R
254 % Fig. 4 1Cnd, B2 K Z& R [hour],
fhedhIX Fig. 3 O & ZBRFHIZI1F 5 ERD A< kL
W25 200~300 ch DEH 7 MROREME Z £
9, Fig. 4 £V, LiaZrO; ilBN DK R IR E DN 22 2
TR OB L 0 BN L. 2000 FERLL o> 225 2%
BHTIHIZEAEBIL LW ERbhoTlz, 2D
FERIX, Fig. 4 PR T X H1C, EEHEMOZEREHE
BEMRAFIE & Pl fE R 2 Rk T, 2 X, BB
~O H OHEFEDS LixZrOs SREI O ER&EIMOEK O 1
DTHHZ EVRHLMNE /2o, L LA S, ERD
A W T, B85 SN2 LibZrO; BUBHN O Kk FiE
FEERETHZ &N TEMN, LipZrOs il BN DK
23, JRFH)B LU F(Ha)dR, K(H20). /K2 (OH)
EDLEDOIRTHEIEL TV D NIRHBTE 2R,
ERD % & [Af£IZ ., EZENI2 38T 350°C T 10 o
INEVILVPRIE 7% 35 O 528, 1176, 2100, 4100 3 L
6400 K DZ2[ B FE SIS BV RBS A7 kL
v, BEZMEEH% O LibZrOs il 51X Zr o v —
TNE-ED LTERENDN, Zr DY — 7 R 2
RAERBEIFR OB X 0 g L, 2000 REfEILL o722
REBFBHRTINFEALEENL LN ERDIo T,
7> T, LiCOs W RRNHPED COy RIIZ L - T
LixZrOs Bl EIcER SN E 2 b5, Z0H
GUIEEHMNO B [IEBRFIKFEICLEb- Tk
0. E5T, KO X OH W ZE+ 5 & &2
LB,

NISSHA =7 7 A = A8 GC Z AW T, Ar FH
KB WTH 4 K/min O FEEE TME ST
LixZrOs sl BHZ 31T 5 GC 43T OfE R % Fig. 51277,
RN I FH IR [s]. MEHM 215 558 [mV] & £ 7, Fig.
550 H NoBLUCODE—T NZEINEI20~40,
45~85 35 LY 90~120 FV1£ 2Bl 7z, Hy B — 2 DFRJEE
W59 200°CH T HMEVEE DM E & HigEL 7R
HIENbholz, TV, Hy RIMEAZ T2
Z A

—IERINFTE pR s

1000

H, Li,Zr0,
20°C, 8O%R. H.

-y D [=-3
=3 =3 =3
o o o

N
=3
o

Signal Intensity (mV)

o

0 10 20 30 40 50 60 70 80 90 100 110 120
Time (sec)

Figure 5. GC spectra from the air-exposed Li>ZrOz by
heating up to 623 K in Ar gas with atmospheric
pressure of 1.0 atm.
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