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> 4 Development of Lithium Aluminate Powder

for Molten Carbonate Fuel Cells
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Yasuhiro NAKAOKAY, Hitose TAKAHASHI, Katsuyuki NEGISHI and Nobuyuki YAMAZAKI

We have been developing high quality lithium aluminate powder for molten carbonate fuel cells since 1992. We

have obtained three types of gamma lithium aluminate powder and investigated their stability.

From comparisons of the powder stability in the molten carbonate between our product and the product on the

market, we learned that the stability of our product was influenced by the concentration of carbon dioxide in the

surrounding gas. However, the product on the market was unstable under all experimental conditions.

Our test results are as follows;

1. In the case of the surrounding gas containing 10 % concentration of carbon dioxide, lithium aluminate synthesized

from alpha alumina was stable independent of the specific surface area of the powder.

2. In the case of the surrounding gas containing no carbon dioxide, lithium aluminate synthesized from alpha alumina

was relatively stable when the surface area of the powder was 5 m2/g.
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Table 1 Crystal structures and specific surface area
of the lithium aluminates.

sample  crystal phase  specificsurface area/m?g?!

TYPE1L y 103
TYPE2 y 9.0
TYPE3 y 56

HSAO 10 y 99

gboobooooooobobooboobooooby bOoo
gbooo0ooogTYPEEDOOODOTYPELIOTYPE2O
HSAD 100 oooooooooo

3.2 00000000000000 0 10%0
gbobooooobobobooooboooobobaoo
goooboobooboobooooon»waoog
O0Fig. 1000DO
TYPEIOUOUOOOOOOOOOODODODOOOOOOO
0500 000040m¥/g00000SEMODOOOOODO
golbozy DOOOOODOOOOO1BOOUOOODOOLIO
000000000000 0O0O0O0b0O0drFg X000
gooboboboboobotoboabO0bOoOOOoODODO

10

o0

(=%

i~

specific surface area / m°g '
gl

0 500

1000 1500 2000

operation time / h

Fig. 1 Change in the specific surface area of y lithium aluminates during stability test performed at 6800 in
the atmosphere composition of aird N,[1 CO, = 50040 1. m (I The test was performed at 7000 .
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Fig. 2 Scanning electron micrographs for TYPEL (a)before and (b)after the stability test.
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Fig. 3 Scanning electron micrographs for TYPE2 (a)before and (b)after the stability test.
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Fig. 4 Simulation curves of time dependence of specific surface area for particles which follow the dissolve-

redeposit system in liquid phase.
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Fig. 5 Simulation curves of time dependence of specific surface area for particles having different initial

specific surface area.

Table 2 Summary of the results of ESCA measurements and Rietveld analyses for TYPEL and TYPE2.

TYPE1 TYPE2

binding energy Al 2p 73.80 73.83
/ eV Ols 530.80 530.83

Lils 55.13 55.07

atom nunber ratio O/Al 2.27 2.22
lattice constant a axis 5.1698 5.1680
/0 C axis 6.2711 6.2755
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Fig. 6 Change in the specific surface area of lithium aluminates during stability test performed at 68000 in air.

CREATIVE No.l 2000



1996, p.139,

ogood
HAO0D0O0O0O0ODO00000O0Ooooooooooon

)000000000000ooDoooooooooon 0000ooooonooi99y, pals.

00000000000ooooooooooo 500000000000 0300385 (1995)0

00001999, pl77. 6) H. Sotouchi, Y. Watanabe, T. Kobayashi, M. Murali,
2000000000000 oDoooooooooooO J. Electrochem. Soc, 139, 1127 (1992)01

OO00uggguige, pls4. 7"O0ODOOoOooooooooooooooooogoo
JyD000000000000000000000O0O0O0O J0000bo0oobo0oOoboOi9es, p3i2.

gooooooooobobbobobobboboooogg

? 4 p
: L 'Y

googd goobood googd googd
goooo oge gobooo gd od 0o ogd goooo oo

Yasuhiro NAKAOKA* Hitose TAKAHASHI Katsuyuki NEGISHI Nobuyuki YAMAZAKI
ooooooogn OO0 Ooooooog o0 oooooo o0 oooooo

googd oooog gogood ggood

gopogooobooo oooooooon gooogooo gogooooog

oood

gogbooboboooooooooboobobob 43 @—



