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ABSTRACT

The family of (Sr,Mg)-doped LaGaO; compounds, which exhibit high ionic conductivity at 600-800°C over a wide range of oxygen
partial pressure, appears to be promising as the electrolyte for intermediate temperature solid oxide fuel cells. Conventional synthesis
routes of (Sr,Mg)-doped LaGaO; compounds based on solid state reaction have some problems such as the formation of impurity
phases, long sintering time and Ga loss during high temperature sintering, Phase stability problem especially, the formation of
additional phases at the grain boundary is detrimental to the electrical properties of the electrolyte. From this point of view, we focused
to synthesize single phase (St,Mg)-doped LaGaO; electrolyte at the stage of powder synthesis and to apply relatively low heat-
treatment temperature using novel synthesis route based on combustion method. The synthesized powder and sintered bulk electrolytes
were characterized by XRD, TG-DTA, FT-IR and SEM. AC impedance spectroscopy was used to characterize the electrical transport
properties of the electrolyte with the consideration of the contribution of the bulk lattice and grain boundary to the total conductivity.
Finally, relationship between synthesis condition and electrical properties of the (Sr, Mg)-doped LaGaO; electrolytes was discussed

with the consideration of phase analysis results.
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Fig. 1. SEM images of LSGM powders by citric acid process:
as-synthesized (a), calcined at (b) 400°C, (c) 800°C, and
(d) 1100°C.
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Fig. 2. Thermal analysis of LSGM powders synthesized by
citric acid process.
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Fig. 3. FT-IR analysis of LSGM powders synthesized by (a)
citric acid process, (b) solid state reaction.
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Fig. 4. XRD patterns of LSGM powders synthesized by (a)
citric acid process, (b) solid state reaction.

By Afo] AZHUL 1386 cm A= A o] Lo
SABIL oS & 4 YU 400°C EA ] Fof &9
EJANE 253 7l28dr9 Aite] #ox7] A%
e & ¢ At )AL doM AFHAUWE 400°C F

TGA/DSC ZAFets LA}, £ g3 2=7F &
7+ Wl CO, % OH, o] L2 ARV R

& F UL 800°C EAHEF ojFolE BE FolLEol

o M lo
=

qr oy ®

AFA L 92 632 cm oA TH

o] TGA/DSCAlA AFH A7} A=

ot IAFESHY BEuel 1100°C @AY F
AE = 632cm 2 YERFI

on o] AJEZAL Aol 800°C €AY ¥ f71=cl

ANHA e 23 Y vehte F50sES o

Aste 23S JeEpd o =24 TGADSCS 24 2

EdoME FF

=2
H
k

e

Astn e ¢ & Ak
XA BAE Bl GAMUs gxe enel met
wol AL NS Fig 4] AE2 ey, T
_]

Aol whet FAdE S 400°C, 800°C, 1100°ColA &
g o F e A 894 $3L e Aok
1

NEZA dagos PAT R 4 45 vy 9

Pom g8 PUL oYL Ty

W=7} e YRt

oA Buxdel] FEsU
=

>
S
ol
o
38
T
o
SO
rlo
o
=
=}
=]
@)
fo

ol
m
fru
o
3
o
)
9,
i
o)
o
to
it
rol :
+
iy,
Ml
ne
2
Ach
(T orjo gl off HT

L b
ol

517 o]e.o
AL R

100°C g A
= Hol 1100°C €3]
238} Al S Holdl 9O LaSrGa;0y

1%
olapiol Ath o ol 4AHALE % F 9

zzbe] o s FHlE LSGM & 1300, 1350,
1400, 1450°CollA] 1041744 Zd9tAaA & AAlskAth Srat
Mgol Z+zb 20mol%¥ = # LSGME ¢|Ed=+
6.4534 gem’ol™, AAFE7} 3912 Aoleta Ry Ed gl
om ©38EL7t £7FE9 S orthorhombic-rhombohedral-
cibic 28 Zetw gdeid vk 49 Bde] &
A deE 2A% Ad 1300°CoM 248 AEELE o
AE 96%, 874%° UWEZE 7k
1450°C2] AALw = F FAWMNA 96~98%+4] £

e & & Ak 53 AEEA AT

7
= 1300°Ce} 1450°ColA] vlSzeh A U

Bop

=

o
U
¥
30,
32
rr
£
o
=
o
offt
>,
fm
il
>
© rlfi‘ iy
=
4y ox Kl oE

a!
il
mO

(=3

— = %
&
A

=2
\I_Z:
M= r ox
@
S
OOO
oNe!

9,
ox
o
f
o
)
1
2,
=
&
z
<
H,
il
T
I
N
k3
ri
e
0%

A 444 A 1232007)



ot

700 34

LSGM
@ » LaSrGaO,
* LaSrGa307

1450°C (10 h)

1400°C (10 h)
sk

1350°C (15 h)
A A

Relative Intensity (a.u)
p——
L L

1300°C (10 h)
A

k 1250°C (10 h)
e e, \ A

20 30 40 50 60 70 80
2 theta

.
e — e e b Sc——

LSGM
LaSrGaO A
LaSrGa3O7
La 4GaZO9

4 % o B

. 1450°C (10 h)

S W W o
1400°C (1
\E *..L:- j ) - N ‘L

1350°C (1

o .l' " TRV | 4 .L oL
1300°C (10 h)

-

24

)

Relative intensity (a.u)

|

)

3

20 30 40 50 60 70 80
2 Theta

Fig. 5. XRD patterns of sintered LSGM powders synthesized
by (a) citric acid process (b) solid state reaction.
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