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Abstract—In this experiment, spherical y-LiAlO, powder which is used in molten carbonate fuel cells as a stable matrix

material for the molten carbonate electrolyte was synthesized in the size of 0.1-2pum by spray pyrolysis method. Spray pv-
rolyzed powder started to form y-LiAlO, phase at 600°C and the phase transformation of Y-LIAIO, was completed at 800°C.
Surface area of this samples was higher than that of commercialized samples. As jet pressure of the air increased from 0.2

atm to 0.5 atm, droplet size of the starting material decreased from 18 um to 13.4 um. Decrease in concentration of starting

materials(0.77-0.01 mol//) caused linear decrease in the mean particle size and size distribution of particles became narrowed.
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Fig. 1. Spray-pyrolysis apparatus.
1. Air 7. Reaction tube
2. Flowmeter 8. Stainless mesh
3. Nozzle 9. Heating mantle
4. Thermacouple 10. Ice bath
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6. Water cooling coil 12. Vacuum pump
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Fig. 2. Nominal furnace temperature vs. temperature gradient in
the spray pyrolysis furnace(air flow rate=10 //min).

Japan: CuKor radiationyZ ~}-8-8led Zysisivt &9l 20=10-
S5 ristel Rl whe 2% 48 2elshaich

He] FAF 7| E etolr ] $]sled SEM(SLanmng Electron
Microscope: JEOL, Japan)y& o] £-3to]ovd, T8 o #-4 3 #a}v)
$18}e] TEM(Transmission Electron Microscope: HITACHI, H-600.
Tapan)- o]-&-shd ]

Hadel elzte] HF olwE oty 93| gl F417|(Zeta-
plus dynamic light scattering. Zetaplus DLS, Brookhaven Co., Japan)
% o] galolcl.

WAHAK KONGHAK Vol 34, No.5, October, 1996



550 ol%7l - o]HF] -
10
0.2 atm

30

number %

10

0 , ﬁl_]f_],m

o wn (=4 w wn
L G B S A G
v LR 3 29. a 8 s
Droplet size(micron)
a0
1 0.4 atm
30
L
o
-E 20
A
10
0 I 'v‘ lv T
o (24 o W Q w (=3 u»
T T8 & 9 9 I 3
w b 0 bad o - o -
- =1 o~ «~ © <« -+

Droplet size(micron)

Fig. 3. Effect of jet pressure on the size distribution of sprayed droplets.
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Fig. 4. Mean size of sprayed droplets as a function of the jet pres-
sure.

Fig. 5% 2% £90(0.5M ¥ %-LiNO, 10% excess}& 100°Celj4] 7
T F TGDTAE FAT ¥4 Asfolck TGA 4ol 2j3hd 200°C
oalol| A kgt FA H4E B 4 glidl, o)L 4l ogke



B el olgh v-LiAlO, % 3

100(%) §  ycA
Weight|” ™~ 490.0(uV)
toss Exo
DTA
33
A Endo.
[ 4-30.0
I 5 . 1 1 i I |
0 500 900(T)

Temperature( )

Fig. 5. TG/DTA curves of dried precursors from EtOH solution dri-
ed at 100 °C(nitrate precursors: Li/Al=1.1/1).
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Fig. 6. TG/DTA curves of spray pyrolyzed powder with EtOH sol-
vent(pyrolysis temperature: 900°C, jet pressure: 0.5 atm, pre-
cursors concentration: 0.5 M).
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Fig. 7. XRD patterns of spray pyrolyzed powder heat-treated at
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Fig. 8. SEM photographs of spray pyrolyzed powder with different
precursors(pyrolysis temperature: 900°C, jet pressure: 0.5
atm, precursors concentration: 0.05 M).
(a) Chloride precursors(Li/Al=1.1/1), (b) Nitrate precursors(Li/
Al=1.1/1).
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Fig. 9. SEM photographs of pyrolyzed powder as a function of pre-
cursors concentration(pyrolysis temperature: 900°C, jet pres-
sure: 0.5 atm).

(2) 0.01 M, (b) 0.05M, (¢) 0.1 M and (d) 0.5 M.
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Fig. 10. Particle size distribution as a function of precursors concen-
tration(pyrolysis temperature: 900°C, jet pressure: 0.5 atm,
nitrate precursors: Li/Al=1.1/1).
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Fig. 11. SEM photographs of pyrolyzed powder treated at different
temperature(pyrolysis temperature: 900°C, jet pressure: 0.3
atm, precursors concentration: 0.77 M).
(a) dried at 100°C and (b) heat treated at 900°C.
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Fig. 12. TEM photographs of spray pyrolyzed powder with different
conditions(pyrolysis temperature: 900°C, jet pressure: 0.5
atm, precursors concentration: 0.1 M).
(a) dried at 100°C and (b) heat treated at 900°C.
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Fig. 13. Size changes of pyrolyzed powder treated at different tem-
perature(pyrolysis temperature: 900°C, jet pressure: 0.5 atm,
precursors concentration: 0.5 M).

(a) sprayed droplet, (b) 100°C, (c) 400°C, (d) 600°C and (¢)
800°C.
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Fig. 14. Formation of LiAlO, particles in spray-pyrolysis process.
(pyrolysis temperature: 900°C, jet pressure: (0.5 atm, precursors
concentration: .5 M).
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