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ABSTRACT : Spherical alumina powders were prepared by the controlled hydrolysis of
aluminum iso-propoxide in a solution consisting of n-octyl alcohol and acetonitrile. As
aluminum alkoxide's concentration increased, the particle size was increased and size
distribution was more broad. As-prepared particle morphology was not spherical when

acetonitrile volume fraction was increased over than 60%.

As-prepared amorphous

powders crystallized to 7 -alumina at 1000C and converted to e« -alumina at 11507,
The particle morphology was retained after crystallization @ -alumina, When aluminum

iso-propoxide was used as aluminum source,

the optimum preparation condition of

spherical alumina was 0.1M AIP, 0.2M H20, 0.1g/ ¢ HPC with a volume fraction (1/1)
of the n-octyl alcohol/acetonitrile, 10min of reaction time and 30min of aging time.
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Table 1. Composition of the Starting Materials for AIP Sol

AIP H.O HPC n-Octyl Acetonitrile R eactxgn . Agmg
NO o aw (g/4)  Alcohol (mD) (ml) Time(min)/ Time(min)/
5 Temp.(T) Temp.(T)
AIP-1 0.10 0.20 0.10 50 50 10/20 30720
AIP-2 0.10 0.20 0.10 propanol 50 50 10/20 30/20
AIP-3 0.10 0.20 0.10 heptanol 50 50 10/20 30/20
AlP-4 0.05 0.20 0.10 50 50 10/20 30/20
AIP-5 0.15 0.20 0.10 50 50 10/20 30/20
AIP-6 0.20 0.20 0.10 50 50 10/20 30/20
AlIP-7 0.10 0.20 0.10 50 50 10/40 30/40
AlIP-8 0.10 0.20 0.10 50 50 10/50 30/50
AIP-9 0.10 0.20 0.10 50 50 10/60 30/60
AIP-10 0.10 0.20 0.10 50 50 10/70 30/70
AlIP-11 0.10 0.20 0.10 50 70 10/40 30/40
AlIP-12 010 0.20 0.10 50 90 10/40 30/40
AIP-13  0.10 0.20 0.10 50 110 10/40 30/40
AI(OCH;H,),),, H;Cn-OctyI n;ooh;l Aoetonitrile, H,0 23 BYEN
. ) A 225400, 800, 1000, 1150°C)o] we
n box,
g - | ¥4 EEE AT 2 A0 AL #
L w;‘m R A3ty AAFEA o} v #F7IBaxEY 7%
S g #st7] AsM 100TAH A2 FHRY
__ — wweom 7 gxz® A4ES KBre Ay g
Aging 1:2008.2 3t Hzalg AxF F FT-IR
— *’;'_;"z;mémm (Perkin Elmer Paragon 1000)& 33t{ch.
T T FAS BT HTE AR 7Y vHTZRE
| o g%elay] st AHE Bne IFF o
e swensme iso-propyl alcohol®ll #A*A1Zl % Scanning
Sonification ; Electron Microscope(SEM, Hitachi S-2500C) &
e — Alg3ted BAlY 3ax ¥ dxarjE a3
e —Ptfo, st
B Drving 3 ztzte] APZANA §A4d £2e AAHALE
I Aol 7] 9l ohYF (400, 800, 1000,
: broducts ; 1150C) oM dA AL B¢ @Aad A8

Fig. 1. Preparation procedure of

aluminum

hydroxide by hydrolysis of AIP.
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Fig. 2. FT-IR spectra of ALO:z powder

synthesized from AIP-6.
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Fig. 3. XRD patterns of AlOs powder syn-
thesized from AIP-1.
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Fig. 4. SEM photographs of aluminum hydroxide synthesized from (a) AIP-1, (b) AIP-2, (¢}

AlIP-3.

(a) 50m! n-octyl alcohol + 50m! acetonitrile,
(b) 50ml iso-propyl alcohol + 50ml acetonitrile, (¢) 50ml heptanol + 50ml acetonitrile,
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Fig. 5. SEM photographs of aluminum hydroxide synthesized from (a) AIP-4. (b) AIP-1,

(c)AIP-5, (d) AIP-6.

(a) 0.05M AIP, (b) 0.1M AIP, (¢) 0.15M AIP, (d) 0.2M AIP,
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Fig. 6. SEM photographs of aluminum hydroxide synthesized from (a) AIP-7, (b) AIP-8,

(c) AIP-9, (d) AIP-10.
(a) 40T, (b) 50C, (c) 60T,

Fig. 7. SEM photographs of aluminum hydroxide synthesized from (a) AIP-8,

(c) AIP-13.
(a) 1 n-octyl alcohol/acetonitrile,
(c) 0.45 n-octyl alcohol/acetonitrile,

(d) 70C.

(b) AIP-11,

(b) 0.75 n-octyl alcohol/acetonitrile,
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