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Development of Al/Y-LiAlO: electrolyte support for molten

carbonate fuel cell
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Fig. 1 Process for making Al/Y-LiAlO Fig. 2 bending strength vs. strain curve
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dFulg FF WMEY 29 green sheets 71F 9 v-LiAlO; matrix #HZE 23A
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Table 1. Hardness for matrix

V-LiAIO, | 45wt% - 1 | 45wt9% - II
Hardness 92 86 88

A 29 matrix”7t MCFC &7 3lolA Z7]4, Aoz £A 7158AE st
7] 981 Out of cell test2A 3% 23 2=, In-cell test2A EF7] 43,
HEYA ¢ H2EE Y5tk MCFC $Ad #4379 8 matrixe] 7%
HhF A g 54L& matrix7t 2 toughnessE 2zt Rolth. &2 toughness? =
AL 5L ZEE Zotol st FAlY HL ductiled 2tE Aolthcurve b). =
.2 ZEE 1 2 ductiled ZE matrixE® 99 matrixe] Fdo] LA
4A A=A dhcurve a). £ EL ductiled 21 R FEE matrixst 7}
A 9%zt stressOl = matrixol FHo] WA 71M ] cross overe Z7}9}
< FAZ 2AEA %‘:}(curve 0. 3= €% FAL A8Y Zx W
A e € glo] ¥Y9 & v $A matrix® MCFC 874 stollA A A
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Stress = Ap, —Ap, =2y(l/R, -1/R)) (2)

o] A2 1x A=z AshA Alole AWM force balancedl AT Ao]
3 AHe 380 17l WEl HA FE(shear stress, normal stress)S EF 0
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g27t Zgste = & $E& Hd A ¥ FJF Aot 2%
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g9 gd FAE AT dge] od H JFE W dEH27 AF
4ol A B dAFdME Wy EZdd A¥E HE: A EA
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H2E 22 ZEY Fte BF JAE AT Hwt%d ¢FuF TH E
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$e ¢FvEY FFE JMAE WEY2dM e ¢FvFE YAEC] N2 AT
7FeAel AT & 4FnF FFdME 2 HF LFvFE AR AEE 7}
T4l Ad. 100% +53% &FuF compactg THES 650EdA 2417 FSH
firing3td 23 Z=& A% 24 FA7 HT & J& HAE 293t 2
FE AAJnt ol AE 45% AIN-LIAIO; matrixdlAd Zx ZF71E 393 3
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S8 AF e F=E Zeda dddn Y BFd 1Y% ¥ AF
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Table 2 Flexural modulus for Al-containing matrix

V-LiAIO, 10wt% 15wt% 45wt%
AIN-LIAIO, | AWN-LIAIO, | AIN-LiAIO;
m 1.40 0.327 0.227 0.446
E(Z3 84 8) 289 36.3 66.93 174

dZ2uF FH vEYAI e FF 4SS
20 &AL ductile A4S RAYdE AL & = U
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Fig. 3 Bending strength resuit Fig.4 strain-stress curve for al-matrix
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Fig. 5 differential pressure test
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Fig.6 Pore size distribution change Fig. 7 Pore size distribution comparison
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Fig. 8 SEM Result Fig. 9 EDX for Al-containg matrix
12 D
UrsitganwansNe RN RUROUIAERpUREIHpYe 8
! 118
oghitida et aa s a et osyapytae / 14
! 45484004 s s
' v “‘““./ 2
& 1ALy OM¥%A mebix

04

[=4
=
2 ©
3086 [ 4 18Akrsd L 0E
> —o- N2r 1WA rEix L £
—— N sl g ®
-+-0--- IRty 10M¥%A rradix
—+—Rio sd F Y

0 4 8 12 16 P o] . 2 2 k3 20
No. of thermal cycles

Fig. 10 thermal cycle test
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