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Abstract—Dual metal alkoxide was prepared by reacting lithium isopropoxide and aluminum iso-propoxide
in iso-propanol. The dual metal alkoxide, lithium aluminum iso-propoxide, was then hydrolized to form sol
which turned into lithium aluminate powder gel with uniform particles of submicron sizes. The amorphous
gel had 118 m?%/g surface area and 41 & pore size. After sintered at 750C for six hours, it was completely
transformed to y-LiAlQ: and had 30 m?%/g surface area and 0.1-0.2 pm particle size. When the gel was sintered
at 400C for 6 hours, peaks of y-LiAlQ;, in the XRD spectrum began to appear and it almost turned into
v-LiAlO, at 600C . To compare microstructure, lithium aluminate powders were also prepared by solid state
reactions. Lithium aluminates were hexagonal plate shape of 1 um size, and were mostly y-LiAlO,.

.M & A2 ouix] ek Alag e duse] o)

Aol gt el ERRoiol s Az wle 4T

el Fd oo B d g3 kg7l Ao breed-  Alolmellx] EwalA] Aol Mzshe wHH 345
ing NE2A[24,6] B 8§ ity dBAA(mol  Fellq Futala] Lol o8] Azshe whyel o

ten carbonate fuel cel)2] AN AAA[7] T F=2 t}, €12 Eo] Hirano[3] 5& 2§ o SAlo]x=9} o

853



854 A - whgn)

Fol5 oSl =E JkrEseh FAle ARAA e
FEFuIVIE £2g HAdell M A3t 2, Frianeza-
Kullberg 5] 324 vl a4 2l FUd5F=)ul
o|EE A2 vt gt nAb S ol o Al 2w qlA}
2719 2Ao] o2& it ohviz}, v L Az
ol = ¥A7} Atk Hirano 52 7-f-AMAY o) 54}
oj=9} HFe] & o]4¥ AFoE BEAE V=
e Akt A" 25 s o ok B
A" F& UE T e Atde A A
217} d3te e Exelavl 4 =e AR
Az Azshe Aol 7Hed Al

2l gdFuolBs} o] 7 FH o] & &
A =E ZHA S AE & PEI o] ZHH oy
AE-e Az Al EAss A 9 s,
AFA| =71 Hhg-g 2] Aol 2ste] AFEL] =
Aol Eddd A 7 ks AHolrh o] BFUYANE
M2ske 2y Foll shbs F R dFAlel =5 A
HEEALA ol 5 dFAle|=E Ax® o g, 4
ol 2J3ted o)l F& ARE-S Azshe Aot 7
FAFIIEY A S 2F o]axgEsjo]c9)
dFulF o|hXBEA|EE o]aLR AL b
A71E ol g5 dFAlolEdl BF GFF oz
EEabojmrt "oka ok A sldi1].

£ ATelAe 2F olnzzFajelust Fuly
ol 2 At EF Absto] o|UFEHe] dFao|=
£ AR, o] EHE AT FL o) o]F AAA
o] A& gl =be] Bl FdFe|vo| EE Azshz Wi g Al
obgieh. Azd HELFoMES Eod S4E A
HES-ol| ofsf Az Fd-Fridle] £} vlam HEJich

fr

o

2. dEYy

A3 9 72+ Fig 13 2l 4kg-7]E 1000 ml
3T e g AbEkadch wks] ke AL EoUE
9HE7] 918}, 99.9999%2 AL 7|AE £ A2
F¥-& A7 4, 3 way stop cockE B3 u-g7)
oz ol Bl Fch dzrie Fusie Jee
4 & 3F52]717] A A= 3k 3, 3 way stop cock
= Sy o g AAELS S ke d 9137] §
sty aApgsledel J{FANG ubgr|e) Xy HeAl

+ urg7) o2 Frivl 4449 ¢ dedH, o
wrx]5}7) $)8beq liquid trap& A ) shsinh ke =p4]
a7 & Abg-sld) el f ol X 2 Zabe] = (LIOC:H,)
9} ehFulE o] AZ E E AL =(AILOCH, 1) = F71v
710 w)$ Wztelr] e RE T A 57

ol 4 o] Fojc). olet 2 AA|CA 2|FAFu|

spsizel x323 Med 19944 128

A

—
COLD WATER OUT

COLD WATER IN

CONDENSER
MOISTURE TRAP

[o]eYelexe)

NITROGEN GAS HEATER

LICUID TRAP

Fig. 1. Apparatus of sol-gel method.

Lithium
—isopropoxide

l

Aluminum
—isopropoxide

{sopropanol
Precipitote
Ethanol
Transparent
solution
hydrolysis Moisture
in Air
Sol
drying
Gel
sintering
Lithium
Aluminote

Fig. 2. Procedure for preparation of lithium aluminate
from alkoxides.
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Fig. 3. Temperature profile during sintering(sintering temperature 750°C).
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Fig. 4. Procedure for preparation of lithium aluminate pow-
der from lithium salt.
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Fig. 5. Temperature profile during sintering(sintering temperature 900°C).

Table 1. Surface area of lithium aluminates prepared by
solid state reactions

Lithium salts Surface area(m?/g) v-LiAlOy(%)
LiC,H30, 14.9 100.0
LiCHO 14.2 100.0
LiC;Hs0, 134 90.5
Li,COs 12.6 929
LiOH 14.0 916
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Fig. 6. SEM photograph of y-LiAlO, prepared by sol-gel
method.

Fig. 7. SEM photograph of y-LiAlO, prepared by solid
state reaction.
(lithium salt: lithium benzoate)
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Fig. 8. XRD spectrum of gels with drying or sintering temperature.
(A) 900, 33 hr (B) 900, 6 hr (C) 750C, 6 hr (D) 600T, 6 hr (E) 500C, 6 hr (F) 400C, 6 hr (G) 100T,

6 hr (H) room temperature.
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Fig. 9. Effects of sintering temperature on surface area.
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Fig. 10. XRD spectrum of lithium aluminate prepared by
solid state reactions.
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