Journal of the Korean Ceramic Society
Vol. 39, No. 4, pp. 352~358, 2002.

Sr2t Mg 718 H A =0| e LSGMA| Malialel 54 BHEt

olO|xy - ufArM - HHH'
Y71 AV sAsd R
(2001 12€¥ 31 H4 20029 3€ 229 59

Variations in the Properties of LSGM System Electrolyte with Sr and
Mg Addition and Sintering Conditions

Mi Jai Lee, Sang Sun Park and Byung Hyun Choi'
Department of Advanced Functional Materials Research, Korea Institute of

Ceramic Engineering and Technology, Seoul 153-023, Korea
(Received December 31, 2001; Accepted March 22, 2002)

=

FAAEHE AgAR 9] AHEEA LaGaOAE AR 3] La A Sre, Ga thalel MegE &3l H7e of A7
9 47 274 wgt AsjEe AFIL, 1 EAS ZAEAT St Mg7l 0.159F 020 mole A7ME UL W Srt Mgrt
La9]- Ga Aol FA ZEH (Lay,Sr)(Ga Mg,)0s5 TGddel U, 9% 2N E LaStGa;0; 434 LaSrGaO,
Ae] 2o R L}E}kkﬁ} LaSrGa;0; &2 Sr3t Mg A7tell &gt Adoln, LaSrGa0, 42 A3 Aol o3 o=z Yetyt
on, E3 LaSrGa0, & AZFL2E9 Mg #7io] 7hAagel wa} dol Mt (LageSroa)(GageMgo )05 38 A% &3
2 E Z/18H wel guAA e Ao, 1500°CoA 127 &A% 249 AVAEEE 800°C, 1 mA°lA]

0.14 S/cmE YERY KT

e}

L
T

ABSTRACT

The variations of the properties of Sr and Mg added LaGaO; system electrolyte with the amount of the additive and the sintering
condition were studied. Main phase was (La,_,Sr,)(Ga; ;Mg )O3 5 phase for each compositions and the single phases (Lag 55ty 15)
(Gay 8sMgo.15)03.5, (LaggsST0,15)(GagsMgo 2)O3.5 and (Lay gSto2)(Gag sMgo 2)03.5 were obtained. LaSrGa;0; and LaSrGaO, appeared
as second phases which was due to Sr and Mg addition. LaSrGaO, phase was obtained with the decrease in the sintering temperature
and Mg addition. Thermal expansion coefficient of the (LaggSry,)(GagsMgy,)Os5 decreased with the increase in the sintering
temperature. Electric conductivity of electrolyte sintered at 1500°C for 1h was 0.14 S/cm at 800°C with 1 mA.
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Table 1. (La, ,Sr,)(Ga, ;Mg,)Os 5 Electrolyte Compostitions and Crystal Phases(1450°C, 6 h) (mole%)
Sample No.
2 3 4 5 6 7 8 9 10 11 12
Raw Mats.
(1-x) value of LaO  0.90 0.835 0.80 0.75 0.90 0.85 0.80 0.75 0.90 0.85 0.80 0.75
x value of SrO 0.10 0.15 0.20 0.25 0.10 0.15 0.20 0.25 0.10 0.15 0.20 0.25

(ly) value of GaO 085 085 085 085  0.80
y value of MgO 015 015 015 015 020

LSGM LSGM LSGM
LSG;0, LSG;0; LSG;0,

Crystal Phase LSGM LSGM

0.80 0.80 0.80 0.75 0.75 0.75 0.75
0.20 0.20 0.20 0.25 0.25 0.25 0.25

LSGM LSGM LSGM LSGM LSGM
LSG;0; LSG;0; LSG;0; LSG;0;, LSGO,

LSGM LSGM

*LSGM : (La;,Sr)(Gay,Mg,)0s 5 LSG;0; : LaStGa;0;, LSGO, : LaSrGaO,

@) o (La,,51,)(Ga, Mg,10y (a) o (La,,55)(Ga, Mg, 10, (a) ® (La;,5r)(Ga,,Mg, 10, 5
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Fig. 1. Variations of XRD patterns of the (La, Sr,)(Ga;.,Mg,)0;.5 electrolyte with (2) x=0.1 mole, (b) x=0.15 mole, (c) x=0.2 mole

and (d) x=0.25 mole.
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Fig. 2. Electrical conductivity of the (La;.,Sr,)(Ga; ,Mg,)Os 5
electrolyte.
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Fig. 3. Variation of XRD patterns of the (Lay gSrg»)
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Fig. 4. Variation of XRD patterns of the (LaggsSry;s)
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Fig. 6. Variation of microstructure of the (Lag ¢Sty »)(Gag Mg 2)O05.5 electrolyte with sintering temperature.
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Table 2. Variation of the Thermal Expansion Coefficient of

(La,.Sr)(Ga; yMg,)O; 5 Electrolyte with Sr and Mg

Addition and Sintering Conditions
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I
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Fig. 7. Variation of electrical conductivity of the (LaggSry,)
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