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Abstract

Proton conduction in metal oxides is advantageous for solid-oxide fuel cells and other electrochemical devices that operate at
reduced temperatures. Yttrium-doped barium zirconate (BZY) exhibits the highest conductivity of all oxide proton conductors.
Recently, we have found that heat-treated BZY oxide thin films exhibit very high hydrogen ion conductivity under a non-humidified
hydrogen atmosphere. We believe that the new conduction mechanism is different from the conventional proton-conducting
mechanism. In the new mechanism, hydrogen molecules are separated into hydride (H) and proton (H") hydrides and then injected

into the oxygen-deficient sites and protons are conducted through the crystal structure.
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Fig. 2 XRD pattern of 30% Y-doped BZY thin film



FIRMATAFE - XOT A4 bRTO S AREMERREYBa.Zr, Y, 0s5lc $ 17 2R L KFEA + > z8 85

EREICZEY F v VR L-HEREBETHL L
BHLE 2o FABMI AL 23 BHCB VT,
DR E F T, FERIIFACCERETHY, BT
ERAa, clile 1201 %~02 %REHL Z-THY,
ARRZELE LTIZ04 %D T TH Y, BB T EE
DEALIL, MEWEEZ OGNS, D EORFERNL, ER
L 7-BZY MRS BB oA ISl D 5§, IR
OHFESTH Y, W EEIRKRECELLEV L%
o7,

3.3 EPMAIC & % &K 2

KIS, BZY WG O LMk 2 B 7o — 7~
4207 F74% (EPMA) Tifli L7z, JsESmEm
HEL1SkV, AMEREZ30nAL L7z, fRE L Ty=03
DM THE L 728 R Z IR T . as-growni B} T
Bag saZrossYo320257, L B 12 @ OB o AL 2 R 1
Bag 66Z10.6sY 0320255 T % S E Doz, TRHOFR
75, N7 A (Ba) HRHEEEXELTEY, Mo

BB W T O YERE & FRERIAT H MRSz,

BeFR /T, AREPERNP LA EZHZT X9 ICRHA
LW, BBICE 2MERIZITIEAEELLL T
Molz, INOHOME L )BZY A R#EZ, koo
O AREERR AL R TR S AR BT e B
BMERTHLICHHEDLLT, HiEHoRTTAH 1 M
EEBR L TWAZEVHLNE R 572

34 BHNEOHEICKZGEEOBEKEN

BULBL O X BARGERE OB 2R T 572
o, WEEE U E S CfnE R o I AR % SEIN
L7z, gttt LT, $fR—A bEHWZILERE
Fia EERICER L, 1 Y E=F VAT FIAFEHV
T, ME %10 MHz~ 1 Hz, Jll%EFEFE 100 mV TT - 72.
W EE 12100 CT~600 COHFEPATA Y ¥—5 v 2%l
EL, FRETHELNA V=¥ v AR
4 F 2 MREITEL, WIHEEZEL Lz WERKOZM
UL, EASEALERRHIARFE S % T IV T 295 % DN
DRAEH A%, as-grownid B TIRFERAEF A 2N - &
IHECRLADFETT7 U — 884255100 T~600 TD
REHPH T, YRS ORERFEZME L. 2Ok
REEIRIT/RT. as-grownidbh Tid, W &S IE D
600 C % 5500C F T L 2Btk o % 5Ffli ¢ & 3
500 CULTFOREICBWTIE, vy E—=F 22w
7oA F 2 MRENC & 2 IRPU8 5 OB ASH 7 13 &K
PO A58 &, A VmERIIIEFICEWEEZ S b,
F 72008 L7234, 500 T C0.002 S/em DR FE A &
NTHY, WEROBEHERFE & MBEDRELZRL 7.

10° 600 C 100 C
_ 10" W
‘e
o
2} 10~2 ] . . .
High conductivity specimen
.§ with heat treatment
§ 10° 4 O first heating stage
) @ stabilized
IS M as-grown specimen
10™ 4
in Ar (95 %) + H, (5 %)
10° . . .
1.0 15 2.0 25 3.0
1000/T [K']

B3R BZYHGEEME D 70 b AR O R AR
Fig. 3 Temperature dependence of proton conductivity
for BZY thin films

—75, BLEEEIC BT, WERKED100 CTTO
{ZEFE0.09 S/lem?* 5 FHIRIZ L 72055 T, (8RN LA L
I E RS iRD600 T TI20.34 S/em & wmmiz R L7z, ®
2, RIS T, B B EEE O T AR S
N7z, 600 C »HEEZLT L2 0100 CTIZBIT 515
BRE30.14 S/emTH - 72, F-EHE & G HBEE CORE
JEDOIRERAENEICE A5 ¥ ADHER S, BILFEEE
RKRFFRRUICERER S 5352 2T, BRIl EmR
%l U CKREA T VY HBZYREHPNCID AF b &% %
b b, BILEEHI B A{BE R % as-grownil B O
GLHET S L, MU EEWEEETH), TR o0
AT AV F — X BSLHEET0.04 eV, as-grownidFtD
IR Z R TlE0.54 eVTH D, MBEHRAICB W TIX
0.48 eVTH o7z, as-grownidBHI BT HIEMHALT R L &
— ko 7a N AREEBILY L HEOHTH 5720
WX LT, BN MR B N S Wil R R L7z, fEk
DTN MEED X ZAXLIEKR Yy €V MR8 TH B D,
FEEEAL L 22 BV FEUE T, (EERREZ O b 021l
LiztZEz6N5.

3.5 #UEHBTOTOM EEHORESSR

WE, 70 ERE T A 2012, 220F
Wi T OKRERIREE I WES— N TH 205, Rk
EMgOFAR LICTER S 78I Ch ), MK EICTR S
N7 AR CREREREZTH) 2 L AWETH - 720
T, BARNIRT L) R HEAMAEmEZREL, 20
BRENWEZEETHZ LT, 70 b ASENEOMRE
fTo72[7]. W dag, BUBRAR o F—KiH Fo2f
BRSNS HREAT R W & 9 ISR 7o Al AR R H 4
(P) BLOE (Av) OZSLEEMEEH L, H—2H
WKFEEBFELBAL, KEMWD T/l & L Chkng
LHIMEDS50 T TIr o7z, FRENBEROEEEZ

85



86

Panasonic Technical Journal Vol. 63 No. 1 May 2017

BB DA V=5 v A x EELE L7z £k
RAESRIRT. WEEEE550CE L, KEI0% /T
VT 90 %DRA T A%120 LhDFHET7 O —LTW
LIRREIC, BRETHRALUTOMEZIEEICT 20, BFE
203 LT T7a— 88254082 ME L.
CORERPOEHEREEAT S L FRIRE AL,
R T260 MVIEEDOBESEEER L. F-mEOM
WMaEld 5 L EEIGEE WAL, FREBERIRED
RRfREE e & HIER T A0 s LT, 8
BEEE IS L.

D

H, 0,

Pt-mesh/Pt| paste

electrode Au-mesh/Au paste

electrode

Z.

MgO substrate

B4R BZY R 2 H W 72 HE S RBRORL B it R
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