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Development of Novel Super Oxide Ion Conductor
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Oxide ion transport property in newly developed LaGaO, perovskite oxide was investigated in this study.
The estimated diffusion constant of oxide ion by tracer diffusion is well agreed with those estimated from
electrical conductivity. Therefore, oxide ion conductivity is dominant in LaGaO, based oxide. Effects of
transition metal cations in Ga site was further studied and it was found that oxide ion conductivity is increased
by doping Co or Ni. The highest maximum power density of 240mW/cm? was obtained on the cell using Ni
doped LaGaO, based oxide. Crystal structure of LaGaO, based oxide was investigated with neutron diffrac-
tion and oxide ion conductivity was further calculated based on the shell model molecular dynamics. Calcu-
lated self diffusion coefficient of oxygen vacancy is compared with the ones obtained by conductivity and

tracer diffusion measurements.
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Fig.1 Used set-up for polarization methode.
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Fig.2 Dependence of self- diffucion coefficient and
surface exchange coefficient on oxygen vacancy con-
centration.

NBHERHNS Hebb-Vaguer & HCHROHTRDIZ,
B BMADERIC DN TIMER LA BRE2ES
0. 5mm AL, B & LT Ni 3L Sy Sty 5Col,
BRI LI, BREBHI4KTFETITW, BRENS
NN AF y BTHIEL 7,

3. MR

3. 1. LaGa0, REMEYDESRIBINHE

LaGal0, B {4y CENAETEA 4 - EENRER T
DR OB EERIZ, 0 R WEEHEEOREN
o, B2 KRR ShEABRZECBCDERR
s L UFEMATHRBE O LaGal, F OB EIEILFRR
HEOBEERLE, SR DI, KEGEDHY
e & sHicm#Eo A CBEFRLIITITERIIZ MM
Li, FCT, TORTOBREOHEL, BEERN
ERATAERORy BB THETLTWA T
EHIALDTH B, —F, REORWEERENDG
D, @5oEMED NS bD0, BRI bERR
RIZEBEEASEEL 2N -7, BEOTHRERE

1/20,4 V= 0420 -

IZEDFRENZOT, BEBLFRERICEETS
EEIONS, UL, SRS RRMGRE
KIFEL Mo a2 &S, ASHGRE TIEMOBEMR
REEEHELTWS, FOT, CHREEEBEEOH
DU T RIS RSOl e Uiz (8
3), TOKR. BROHCEBRIEs By oR#k
SEVARMEESS, BliE—wsirok. —F. Ei

106 T
(] Dmpét:.zz
@
o
=
B
2|
\‘{."_\ 10 A
« 0.45
g kesPg,
Ej Fa
@ D value
k value
1 1 P L
0.1 01 1 10
Pp, fatm

B3 ERFHEOETHBREKCRMSRREHEED
B3 oy AR TR

Fig.3 Dependence of self- diffucion coefficient and su-
face exchange coefficient on oxygen partial pressure,
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Table 1 Comparison of oxygen vacancyconcentration
and mobility.

D B Mol B
cmifs eV cm? 2/ Vs
Zon Yo, 62 x10° 1.0 010 295x1(7  141x107
Zr5aCa01a0; 7.54x10° 153 0142 419x¢t  115x10°
ZhpsCoyys0y  LE7x10F 122 015 443x1¢0*  2.69x10°¢
CeppGdp 0y 27 x10* 09 0.05 1.26x10"  L17x10°

2501 6.93x10°
134x10"  6.62x107

LSGM(9182) 324x107 074 015
LSGM(8282) 4.13x107 063 0.20

Dy; Tracer diffusion ceefficient, Ea; Activation cuergy, 8 ; Qxygen deficiengy, [V ] :Ozygen
vaeancy conceniration. D:Seif diffusion cocfficient, mnb:luy

_82—.



0.40

0-0

e o
)

B &
i

=
i
[~

Mean square displacement / A2

00 18 20 30 40 50
Time /ps
X 4 53 FENFETORETH 2 Frif
Fig.4 Calcurated mean squre displacement of element
in LaGaQ, based oxide.
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Fig.5 P, dependence of transport number of oxide ion.
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Fig.6 Comparison of power generating characteristics
of LaGaQ, based fuel cell.
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