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Abstract

The hydrogen (H)-absorption characteristics of air-exposed Li>ZrOz; sample with a density of 2.54 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. Change in the fraction of weight gain for the

air-exposed LixZrO; at 293 K and 80%R.H. as a
function of the air exposure time.
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Figure 2. 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.

[Z Z iz AH]

—IERINFTE pR s

BHEEO BN EZ NS, FlziE, KREF DK
- (H0) D3 BRI (2 W28 36 L OMRBE L . ARk S
7o KFEMH)EB L OKBREOH) S TMED T 7
P A MCEREB L OEBIE R A SN2k, Bt
INHEEZBND, FTo, KoL H, KR
HO TRLIRFESLEZ R ELRINB L&D
TEREZLNDN, TOMREFECBONTITIRK
H O OFREZHBIT 2 Z LixTE RN,

WIZ, BEZENITINT 350°C T 10 4y o InESLEE
E %3 L 00528, 2100, 4100 35 L T8 6400 By 224,
EBHBITE LN LbZrOs 38D ERD A2 L%
Fig. 2 (1233, RlliTT v o 3 (chy TH v . KBk
N7 HA A O 2 F—[ZHY L. LibZrO; &
BIRE N OW S OERE G 25 WIEFES K 400
nm), #MEENIRBES T HA A O TH Y |
Li,ZrO; iEIHN D & D1 STk 2Kk FIRE 2R T,
Fig. 2 L0, #EREO H BEIFXEZMENZ XD fi
O TRWA, 528 KM DO ZE R ZET]IT L 2Pz
T5HZERbMhoTz, E Dk, 2100, 4100 35 L T 6400
M D28 R ZE T L v . B mEM O H RN D
THZENDbNoTz, IHIC, KF vy o3Ik
TR NEREN ED WG LTSN
B R CREBE S Av, KFERREBINEO b7 > Y
A M~BRESINZZEERTEEZOLND,

K IR BTN T D LinZrOs i B DK B
FEZEA % Fig. 3 1SR, RihIE 2 K Z& R #] [hour] |
HERNIE Fig. 2 D& BBIFEIZ351F 5 ERD 227 b L
(2B D 200~300 ch D40 v MROFEE % TR
7, Fig. 3 £V . LixZrOs #UBFN O 7K IR B 3 22 5 &%
PR ORI X 0 BN L, 2000 FFRELL D225 2
BRETIHIZFEAEBL LN b olz, ZD
FERIX, Fig. 3 IR T X Do, EEBEINOEX#E
MR S PR R AR, 2k, BENES
~O H ORPED LinZrOs 3B O E EH MO ZER D 1
DTHAHIENHGN Lo, L LA G, ERD
Ha VT, 28580 ST LinZrOs BN O K F R
FEERET D2 &N TETN, LiZeOs ik BHN D K5

8000 prrrrrerrrrrrerrrrerr 5
2
7000 £ Li,Zr0, -
6000 j40
6400 hrs £
5000 2100 h AN 3

rs
2 ettt 1380 &
€ 4000 LT i -
<} T =
< 3000 e . 2=
A 4100 hrs i °
2000 / 528 hrs 108
1000 I after annealing at 623K E ]
0 YK ! [

1 1 1 1 1 1 1 0
0 1000 2000 3000 4000 5000 6000 7000
Exposure Time (hrs)

Figure 3. Change in the H concentration retained in the
air-exposed Li,ZrOs; at 293 K and 80%R.H. as a
function of the air exposur time, obtained from the
ERD spectra of Fig. 3.



2022 FFHE AR IR FEBHSERAS - B R R BN I SRR SERRAR fit s R 3L R 22

[22006]

23, A H)EB L FH)IR, K(H0), KEEE(OH)
O EORRTHEEL TSR HBITE 220,
ERD ¥ & [Af£IZ . ELZENIZHB T 350°C T 10 2o
JINEVILERE 7% 35 1O 528, 2100, 4100 35 L Tf 6400 B
M DZER BT %I F DALz RBS A~XY kL% Fig. 4
(29, R Fig.2 ® ERD A7 RV LR UL F
¥ RNV (ch)y TH DD, HBITEGELS vz He? A A
YDOITFILFX =AY L, LibZrOs REN S DRSO
Bz 5 x5, M %FEEL Sz He?' A A D
L TH Y, LibZrOs T % Zr(K 1780 ch)ds &
Y O(#J 740 chyDIR ST T HIREZ KT, Fig. 4 &

0. Zr O — 7 BRI T2 R ERBE R O X 0 K
BN ol THUT. Zr BERICHFIEL
RN BRSO LinZrOs 2 1h % 75
STWVWBZ L &R, TONHEHDOESIT. RBS &
A7 kL OK) 1000~1780 ch £ TOREEN 57 0.6
um LMl S 7z, S HIT, £ 350~740ch £ TOHH
WD O B— 7 AT, R EEREI ISR L CTENIT
WML TWDZ &2 5, LibZrOs FMEICTER S -HT
H#1E LiOH & 5\ I LiCOs Th b & Tl b,
INLDOEBRFELALNICT DI, XRD 1E%
FHW T2 R8T I T2 LipZrO; RMENITERE S V-4
H ORIBNEAT - 7GR, LiaCOs BAREMNH D CO,
WX K - T LipZrOs BFE i LIRS 7z 2 &3
I STz, 2 OBISITE BN 0O 285K 5 5 R R K
TFHIZHEb-o TR, 5T, Kot X OVH K
WNEIHTHEEZOND,

GC #HW\W T, Ar FHHKUZEB VTR 4 K/min D5
IR MBS M7z LinZrOs 3REHZ BT 5 GC o4
DOFER % Fig. 51O d, BERILFHUIREF[s]. e
g ZMEmV]Z £ T, Fig. 5 L0, Hy, 0. NoB X
WNCHy DB — 7 N1 20~21, 27~29, 33~40 13
KON 44~49 FO12 I Z Bl 7= Ho B — 2 OBERE 1T 300°C
FHENSSIMBVEEOHEME & HITEL 2D Z B
Molz, LD, H BINEAI T LiaZrO; 3R
LOFHT ARICEEND Z E PRSI, £D H,
BIIMNBGEE O EHIC X 0T 25 2 L Rbhotz,

2500 e
£ LiZro, RBS spectra, 2.8 MeV He”

2000 | b after air exposure at R.T. ]
« 1500 | after heating at 350°C
£
S 528 hrs

1000 | 7r

6400 hrs —
500 |- 4100 hrs
2100 hrs —

0
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2;00
Channel Number

Figure 4. Typical RBS spectra of backscattered He*
ions from LiZrO; 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 5. GC spectra from the air-exposed Li»ZrO3 by

heating up to 623 K in Ar gas with atmospheric

pressure of 1.0 atm.



