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Abstract - In this study, spherical fine pre-mullite particles were prepared by partiablysis method to control the reac-
tion rate difference of two alkoxides, and by mixed solvent method to control the particle shape. Based on the adaptation of
Mie theory, the formation mechanism of pre-mullite particle in alkoxide-octanol-acetonitrile system has been investigated by
measuring of the turbidity of solution, the number density and the size of the particles during the reaction. As théeacetonitri
was added in the alkoxide-octanol solution, the solubility of tkexae decreased. A part of alkoxide was segregated from
solution in the form of droplets, whereas the rest of the alkoxide existed as dissolved state in octanol. The droplets are stab
lized with stabilizer (HPC). In the next step, hydrolysis and condensation reactions of the alkoxide droplets decreask the size
droplets and, at the same time, fine particles are formed from the alkoxide dissolved in octanol. Subsequently, the final parti
cles are produced by aggregation between the large particles through the droplet form and the fine particles.
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Table 1. experimental conditions
1. The effect of HPC contents.
[HNO,]=0.667x10% moll, Total HO=0.5 molf, (unit=moll)
Partial hydrolysis of TEOS ASB added Octanol Condensation
Name HPC(d)
TEOS HO Octanol ASB Octanol Octanol .8 Acetonitrile
CH1 0.00 0.0333 0.0666 0.5 0.099 1.063 1.993 0.4334 7.65
CH2 0.08
CH3 0.10
CH4 0.15
CH5 0.30
2. The effect of water added at condensation reaction.
HPC=0.1 ¢/, [HNO,]=0.667x10° moll
Partial hydrolysis of TEOS ASB added Octanol Condensation
Name TEOS HO Octanol ASB Octanol Octanol 8 Acetonitrile
Ccw2 0.0333 0.0666 0.5 0.099 1.063 1.993 0.233 7.65
Cw3 0.433
Cw4 0.633
CW5 1.433
HWAHAK KONGHAK Vol. 41, No. 4, August, 2003
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Fig. 4. Dependence of particle sizes as a function of time for different
Fig. 2. Transmittance as a function of time after the 5 ml sample added HPC contents.
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Table 2. Characteristics of reaction process at different HPC contents
W.P.. (9) PD..(nm)  N.D.I(x1¥®ml)  T.D.(sec) TN.D.(sec) Yield (%) F.PD.(nm) F.N.D(%nl) SEM (nm)

CH2 1.0648 470.00 2.82 0 60 75.2 640 1.20 647.5
CH3 0.8731 469.34 1.67 150 180 74.1 465.79 3.76 467.2
CH4 0.8220 467.00 1.58 600 600 72 432 3.99 431.5
CH5 0.7794 465.00 1.44 - - 71 410 4.56 412.3

W.P.I : weight of particle produced after 10 sec growth time

P.D.I : particle diameter after 10sec growth time

N.D.I : number density after 10sec growth time

T.D.I :reaction time for the beginning of increasing of particle size

T.N.D : reaction time for the beginning of decreasing of the particle number density
F.P.D :final particle diameter

F.N.D : final number density of particles

-Co-0O (O)O-©

Fig. 9. Mechanism of particle formation produced at low HPC content.
HPC is depicted by heavy line and slash indicates the reacted parts. ~ Fig. 10. Mechanism of particle synthesis at high HPC content.
HPC is depicted by heavy line and slash indicates the reacted parts.
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Table 3. Characteristics of reaction process at different water contents
W.P.L. (9) P.D.Il.(nm) N.D.I(x1®ml) T.D.I(sec) TN.D.(sec) Yield(®%) F.PD.(hm) FN.D () SEM (hm)
Ccw2 0.4259 480 0.78 180 300 51.2 518.67 1.532 519.8
Ccw3 0.8741 469.34 1.67 150 180 74.1 465.79 3.762 467.2
Cw4 1.065 3722 3.91 90 150 87.8 350.1 8.554 347.5
CW5 1.4969 210 32.04 - - 97.9 218 394 216.2
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Fig. 14. SEM images of premullite particles prepared at different water
contents.
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