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Abstract— Monodispersed, spherical alumina powders with submicrometer size were prepared by the controlled hydro-

lysis of aluminum sec-butoxide(ASB) in a mixed solvent consisting of n-octanol and acetonitrile. The effects of various ex-
perimental variables on average particle size, particle size deviation and morphology were investigated. As ASB concen-
tration increased, the average particle size and particle size deviation increased. On the other hand, the increase of water
concentration decreased the average particle size and particle size deviation. Prepared powder showed an amorphous phase.
It transformed to a-alumina by heat treatment at 1,000 °C for 2 hrs.
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Fig. 1. Schematic diagram showing preparation of alumina powders from aluminum sec-butoxide.
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Fig. 2. Experimental procedure for preparing alumina powders.
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Fig. 3. SEM photographs of alumina powders prepared from various acetonitrile volume %.

() 20 %, (b) 35 %, (c) 50 %, (d) 65 % and (¢) 80 %.
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Fig. 4. SEM photographs of alumina powders prepared from various ASB concentration.
(a) 0.05 mol/Z, (b) 0.10 mol/l, (c) 0.15 mol/Z, (d) 0.20 mol/! and (&) 0.30 mol/L.

3-2. ASBsE9| Y2t

[HPC]=0.1 g/l, H,0/ASB EH) 2, acetonitrile 50vol%2] F73}elA]
ASB2] =5E 717} 0.05, 0.10, 0.15, 0.20, 0.30 mol//2 W8} A%
Qoizl Huke] =17] @ PAHL Fig 42 Vehied ASBe $x7}
AASE FFYA 27] 2 dxH3e ALE ¢ 5 2k o] a3
A1 ASB2] F%7} 0.05mol/l]] A1 aplAde Hd 04um=7|
9 wlxA chial, 3 Iz} A=) oA 501 01054 0.15
mol//®} ZZ(Z7 1/ b, o8 FFHE Aol F A ¥ Hd
2732 09ume|= AFLE7} 02-1.5umE ] vl o] oA,
3 Al S < 5= 9ok 3 ASBY] 557} 0.20mol/ie] 1
FE A4 dellde 21 52 30 3 o] A= A
%) doublet Z-2- triplet 3ef2] WA Al FLe] YA wAFTL
ASBS] F57} 030moliZ Te) o2 A7k 7ol o) A9
T LY YAE BoFA] Rty AGE RAFS 4 5

E2pZet M35H Hexz 1997d 128

o]} ASBe| F=} A4S $AE T2 vlAAL Edo]
AR A2 vhea 2ol Adudc) £ Fo 23] ASBY]
X257} #ASE acetonitrile?] FH7}ol| 213 AAIE] = emulsion?] 74
s o golAA "ok 22v} 3-12904] acetonitrile?] ofo] s}ako.
2 A7 A-9AE, SO 71 HPCE ofF- ghAl=|o] glem
2 2E emulsion®] ol HPC/} 383 2] 2ojue 3
emulsionE-2 HAHAE ol S3E Fx Fo] AA=E).

3-3. HPCSE9| &k
Ring {18-21}& HPCH7} Efol chal ch&} o] F2aiet.

2) HPCE Aol #eido2 Faaed slablels] $3& )
gt
b) HPCE= ©]£ ¥ (heterogeneous nucleation site)© 2 2h8-%] ¢F=t}.



Sol-Gel'do)| 2|3} alumina®22] A2 809

B AdFolA AHE3E HPCE giAtEd el F338)e] polymerZte] £2
do] £z)2ql ¢]A vl (steric hindrance force)© 2 2H-g-31ed 9l
AHeS FA7E Aoz oA li{18-21]. 12| 2 HPCY| F
=5 2Ase] glA whiag 24 o 2R emulsion®] F7]E =
g 4 9t

[ASB]=0.10 molJ, H,O/ASB B#] 231 Z73}l|4] F-4kA]<l HPC2
EE 217} 0, 0., 02, 0.5, LOgI2 WaAA A8a A7, Fig. 59
2L Big 2S¢ dgdedl HPCY F2rt 371EE A=)

2 =HAp7} 7:b-§*°‘ o 4= Qlck. ¥ (9] HPC7L A3 37+
] WL A$olle FZ717) =0, F¥o) obd Ee] o), ol
HPC7} A7}s]A] 94822 <18 acetonitrilee)] 28] AH-#e]€ emul-
sionEo] FAE go] 7Y FAEE FAF7] X3 dEe
2 235 vhdel] 23 (), (2] HPC} 0.1, 02g/¢) F=2 37}
E Agolle 3 BA Y FAEe] oA, ol A7
HPC7} acetonitrileol} 213} A% emulsion ¥4 F-32%]o] emulsion

P

(a)

9] AL ZUHAA, emulsionilo] 2] $3E AAE] wEeR
A7t 3 2 (), (9] HPCS| 571 05, 10gIE Faes
A7H A pelle 2318 YAE Alol9] SAIAE 2 5 s, o]
= s}eke] HPCH7LZ Q13 emulsionZE A ¢l F25]o] 9l HPCH
2}7]2] bridging 2.2 47| bridging flocculationo] Joir}mE[22,
23] 23]2 emulsionrlo]9] ko] ZHAE]7] dlE o2 AlE ¥ ).

34. 28 &0
Aluminum alkoxide= th&-3} & ubg-oll 28] £ o8] 7HE
s=lct.

=Al - OR+H,0 — =Al- OH+ROH
7HrEeiE alkoxide: thi-dt 22 F5 -S4 Aot

=Al - OH+HO - Al= — =Al-0 - Al=+H,0

Fig. 5. SEM photographs of alumina powders prepared from various HPC concentration.

(@) 0g/l, (b) 0.1 g/, (c) 0.2 g/L, (d) 0.5 g/l and () 1.0 g/l.
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Fig. 6. SEM photographs of alumina powders prepared from various H,O/ASB molar ratios.
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Fig. 7. Variation of average particle size and particle size deviation
with reaction temperature.
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Fig. 9. DTA/TGA curves of prepared powders.
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Fig. 10. XRD patterns of dried and calcined powders.
(a) dried powder and powders calcined at (b) 900 °C for 2 hrs,
(c) 1,000 °C for 2 hrs and (d) 1,100 °C for 2 hrs. The marks in-

dicate the peaks of alumina crystals; (A) y-alumina and (@) o-
alumina.

HWAHAK KONGHAK Vol. 35, No. 6, December, 1997



812 7137 %
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Fig. 11. SEM photographs of dried and calcined powders.
(a) dried powder and powders calcined at (b) 1,000 °C for 2 hrs
and (c) 1,100 °C for 2 hrs.
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S 1y, ol ASBY Fr) AASE YA =& emulsion?]
A7} o] wWolA| 7| wj&o]r}.

(3) B3] Z7I5l Wl £2e] 1A 2 =HA = Folzl o,
Fpeke] &9 iAol ASBY] ks 2 FE3Mkgo] EalE
o2 ]atEe] A A sle F2E 1T

@) SAAZEE W3 FIHA RS =715 EARE A9, $A444)
7o) wistel] b A}y 9] Wishs WA= X o)l

(6) AR vEEL vlAAANE Yo, 900 °CollA yo}
a-alumina®] E3H4HS Boldr} 1,000 ‘ColAke] L% 64 o-alumina
2 Holztsirt.
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