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Preparation of submicron size gamma lithium aluminate
particles by ultrasonic spray pyrolysis

Yun Chan Kang and Seung Bin Park
Department of Chemical Engineering, KAIST
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2 54 985 AA A matrix ATEA @ol olgdY. TYE GIFu)y
©]Ey= hexagonal, monoclinic 22|1 tetragonal 7+2& 7}AE a, B, v Ao
EAg . BreedingA} 8 2 4] 9] y -LiAlO; = 1129 A] thermophysical, 3}t 1
g3 ZIAAHQA PP $-4=% imadiation A& JFA I Yolok@HIl  »
-LIAIO; & T3 3183 aga 43 S 7HA 7] W&o §-guAt
4 dEHJAMCEC) AszZ A 713 <4AF 24 Heoltt. MCFC oA matrix
©] 83 Z2 high total porosity, sharp pore size distribution, stable electrolyte
retention 12|31 mechanical strength ©]t}[2,3]. watr] MCFC 9] matrix A8 2
Al gdd 37t Y E 7IXe oM B2 Alzr s FE

7 -LIAIO; ¢1z} A=e] did d¥e F2 14 vy, &2 s gL
Aol 2 AFTHHWL4]. 4 €Y y-LIAIO;, & A7) 3 =
S 2x9 71 vk AIZHE 98 7 31, HEY =S AUE u o £4% y
-LIAIO; {12t A7t olgul. &7 Wy o 9§ LIAIO, Y& ARe gAlo
=g 98 BAZ A3l e &% olA wHEEr] wjie) ¥l 23 lithium =}
aluminum Y] & ZA3}7] 4 ¥l A A7) @ e 2AHo] oy}

2 dFdAMe EFEE HoR 849 79 £ Az e wsl
E 53 E¥3Hc 33 gdF HeE 7= AMHolo|3E =7]9l y-LiAlO;
AAEEL AxFAT o] FAHL AL TAHoY FZolt FYOoRRE &F
3 7 -LIAIO; IAES Az 3P

2 AdFA AHEE A3 2 FAe 718 JterIE AERE 17 MHz
9 AF5E 7= 258 5 AAolxt. ukg §4e FRol= fA
Ao F A el o AzxddAd. FRol= &AL aluminum
isopropoxide ¢} lithium saliE o]83}le A|Z3}¢ctt.  Aluminum isopropoxide
(AIP) & 85 °C oAl 4=3}A|7 aluminum hydroxide & ¥ AAF]T, 5 ml & &
2HE F7hete] HunkgS doA FHE L AU dHw whge AR F
< F4 UxvEY HolE 7HAe AREE FAHY AWS] A &
ol LiAlO: & 98l 3l3%&u] W9 lithium salt & 713l A9 =2
ol §Ag Azt o] AR FRol= R ] FoAA A
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BL godo 3 HAAHSYY. 4882 aluminum nitrate $} acetate, formate 1
2|3 nitrate Fe) <] lithium salt 5& FHF o Az3Qh

yhg 8o & ¥ & 02 molyl 2 A FAAFHY. ¥HEr] k=
600 oA 800 C 74A] 100 °C A Z7MAIZTh. &4 A2 1ty 3718
ALg-on, 8 Imin o FFo 2 dAIA EAFA ¥H7] UlelN JAE
o] AFAIIFE whg7] 25 o walA 1.2 oA 1S sec 7HA] E7Hgch Alzd
JAHEL x-ray diffractometery (XRD), thermogravimetric analysis (TGA), scanning
electron microscopy (SEM) ® multi-point BET method & o]& 3} B A3t
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Fig.1 & F=2ol= fAo 20 Azxd YAEY lithium salt o] FFo u}
& XRD pattern So]t}t. EE lithium salt S9A 5§ y-LiAIO, YAEo]
A ZH A} lithium YFZA] formate & A4 ZAF-olA o} E lithium Y8 E
ALER AR &3l ATt L y-LIAIO;, 9 jjAEe] AZxHA
t}.  Lithium formate 2HE AlZH FRol= Lo4L ol83ly 2% W3l

€ YAESY XRD pattern{Fig2) 58 F3l 600 °C oA A=d JAEL
y -LiAlO; 9} u]Aje] AAo] F&E3= W] 700 °C ool Azd JAES
& &% r-LIAIO; 42 7IATASE & & A

Fig.3 & aluminum nitrate 9} lithium salts 52 FAE $E&QoZHE A=Z
" JAE2] XRD pattern Eojt}. JAEQ FH ZAAAL lihium YFd @
Aglo] r-LiAlO; oltf. I8y F=2ol= fAdo2RE AFH YAEHE
22 lithium 9859 o) o3 A Zz== LiAlOs AR Eo] vlF EA 3o
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AArE o] A=HA

Figd & 2ol {AoIRE AHzxd JAESY TGA ¥4 Aijo|th
600 C ¢} 700 T oA Az UAEE 247 24 9} 8 % 2] AF £4lo]
Ak oA ¥ AHF A e A2A Eo Fud v yi3E 9] 3o o3 ¢
oj U3 600 °C olAte] A-fojr aluminum 3 W3] E3{m Golgde
lithium source 7} ZWHEA] dojdrt 228y 800 °C oA Axd (iztE
HNe 23 4 % 9 AF ZH4vto] i, 600 °C ojAdo)| A2l lithium source £}
Zdte] 2 A A v BFHA U 99 TGA ¢ XRD Ax=zR
B A2geA £ 7-LAIO; YA AXE A% AL 2x€ 800 °C I
4 5 Utk
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Zzols gdoZHE 800 °C A Axd JAE] HF =Zr|= lithium
o] 95 watA 06 oA 07 um Aloj2 A AUt YRS lithium
Qg F3A SHol gl ddT e} AIE HAD Aok FEABo=
B2g Alz¥ lithium aluminate QJAHS S lithium Y¥E ] F#3A 06 ym 2 =
Role Ao g2RE Azd YAEH ¥&F A7E AT Yo

Fig3 & lithium YB 24 formate & ALE-3F Hfoll F2ol= LA 5§
dJogrE AR YAES SEM ApAEo|tt.  Aluminum nitrate ¢} lithium
formate ¢ 80 2 RE Azd JAEL ujTF HEE 7HALUE A
AIP 9} lithium formate ZRE Y& ot fdoz Ry Axd YJAELS
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AAEe FAHE g golol B J¥L Witk AP 9 lithium
formate ZHE VL Fxols fAoFHE AzxY YaASe FAHHL 45
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Fig.1 XRD spectra of particles prepared Fig.2 XRD spectra of particles
from colloidal solutions at 800 °C. prepared from colloidal solution
at various temperatures.
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Fig.3 XRD spectra of particles prepared Fig.4 TGA curves of particles prepared
from aqueous solutions at 800 °C. from colloidal solution at various
temperatures.

®) Al nitrate + Li formate

Fig.5 SEM photographs of Y-LiAlO; particles prepared from
different aluminum sources at 800 °C.



