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The development of a solid electrolyte for low temperature operation
type SOFC from theoretical approach.

Nojiri Yoshihiro
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This work succeeded in the identification of the position of the
Ba ion in a Ba substitution sample of La,,Sig0,;. Furthermore, these works succeeded for
generation examination with an oxide electrode to La,,Sis0,;, for the first time and also
succeeded in obtain higher power density in the case of Pt electrode.

2008 1330000 399000 1729000
2009 1200000 360000 1560000
2530000 759000 3289000
Co,
Co,
(SOFC) Sorc
Pt 800 1000




* cm)

i#E (0

SOFC

1
M (°C)
0211001000 900 800 700 500
107 .
AT
10+ Lr0:z=Y:0z 4
107 ISP EFEVA
LaCrO:(Mg)
10 . 9
25U
LaMnOa(Sr)
107} -
s 8317
10° L— Ni(Zr0z)
]0" 1 L 1 1 1
0.7 0.8 09 1.0 1.1 1.2 1.3
T 100K
SOFC
500
La,,Sii 40,,(LS0)
LSO

LSO

| proBEES

' RO R
BRET—Friad MEE R E i
HimEF—5 L

"4

IWE
[ HEMEA- B - XRERCRD), l!ﬂiﬂ*.!&l!]

WiE - ERENE.EENE SNERER

2
La,,Sig0,;
La Si
La
Ca Sr
Mg Si
Ba La
XRD Ba,
La X
Sprig8
Ba La

Si



La,Si 0, 3
SOFC
4
05
000
4.0 4+ Lo
Oo ‘%
(o]
45, ®4 o &
—_ b o
TE [ ] ° ﬁ %
o L ] o3 %
9 osp04d ) o
x = . o ©° o
g’ [ ] < o o
251 °* .
©8YSZ ¢
3.0 ong 4 ®
-3.0 + OoXx=0.
0x=0.6 ©
®x=0.8
35 J‘ s |
07 08 09 10 11 12 13 14
10007 "/ K
3 LayxBaySic0y.x2
057 @ LBSO 06
. “
g ) ® LSO
107 00%, 8o ® LSGM
'l.‘:‘o% & ® 552
L] e Go® ® o 8Ys2Z
154 o .o
P =]
E o
b 504 & o
5 T "o
o L] @
251 e 4
[ ]
a0+ e
a5 T P P
07 08 09 10 11 12 13 1.4
1000T I K
4 SOFC
. LBSO 06
3 Ba
X=0.8
YSZ La,Si 40,
750

Ba
Ba

4 La,,Si0,;

650 Zr0,
LSGM
500
SOFC
YSZ  ScSZ(Sc,0, 10mol%, CeO, 1mol%
Zr0,) 650

SOFC Lag ,Bay 6514057

LSGM
Lay ,Bay ¢Si505 7

LSGM LaMnO, La 3d
Ga
La,,Sig0,;
5
Pt
- 100
12 s E 2&: 'ngogi 0
- 80
1.0 +
& o
® S
20-8“ O.I.. ‘602
3 . g
£ o & . 2
c 06+ =
> [ 1] oD =
T o T43
© 04l 4————o - =
. a 3
o] 'Y )
02 ¥ - 20
: o e -
u
0= = = B %% |
0 50 100 150 200 250
Current Density/mA cm™
5 Lal0Si6027
Pt
Pt Si
3

1. Y. Nojiri, S. Tanase, M. lwasa, H.

Yoshioka, Y. Matsumura, and T. Sakai.

ad

lonic conductivity of apatite-type solid

electrolyte material,

Layo-BaySig0,7.y/2



(X=0-1), and its fuel cell performance.
Journal of Power Sources, ,195, 2010,
4059-4064.

2. Y. Nojiri, W. F. Chen, M. lwasa, Y.
Matsumura, and T. Sakai

Lanthanum silicate with apatite-type
structure as an electrolyte for
intermediate temperature SOFCs and the
electrode Materials.

ITE-1BA Letters, , Vol.1l, No.6,
2008, 498-506.

3. H. Yoshioka, Y. Nojiri, S. Tanase.
lonic conductivity and fuel cell
properties of apatite-type lanthanum
silicates doped with Mg and containing
excess oxide ions.

Journal of Solid State lonics, , 179,
2008, 2165-2169.

SOFC

77 21 3 29

Lay,Sig0yy

49 20 11 6

Lay,Sig0,;

@
Nojiri Yoshihiro
50512696

®

®



