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ABSTRACT

In order ta fabricate ideal powders, new processing is necessary in which the solute atoms in solution ra-
pidly move to mix each other to the degree of molecular level, the viscosity of solution should be low not to
effect the moving of solute atoms, and the powders could he directly obtamed as crystalline. Supercritical
fluid is defined as condensed gas state up 1o ils critical presswre and temperature. In this paper, su-
percritical fluid methods were studied as a new ceramic processing of powder preparation. The crystalline
powders of Ti0, which are useful for electronic ceramic materials were fabricated by hydrolysis of titanium
{IV) ethoxide using ethanol as a supercritical tluid at the condition of 270+3°C, 7.3 MPa for 2 hr, The cry-
stalline anatase powders could be directly obtained and its primary particle size was 20 nm.
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Fig. 1. Supercritical fluid region of a pure component.
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Table 1. Critical Parameters of Common Fluids
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Fig. 2. Diffusivity of solules in supercritical fluid and
normal hauids.
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Compound point("%) temp%r;ture(‘C) Clltw(“;llu%issu (g/cm™) ’
Carbon dioxide -78.5 31.0 728 0.468
Ammonia -33.5 132.5 111.3 0.235
Water 100.0 374.1 217.6 0.322
Methanol 64.6 2304 79.9 0.272
Ethanal 78.3 243.0 63.0 0.276
1-Propancl 97.2 263.5 51.0 0.275
2-Propancl 82.2 235.1 47.0 0.273

*lalm = 1.013% 10° Pa.
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Fig. 3. Schematic diagram of the autoclave for su-
percritical treatment.
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Table 2. Chermical Composition of Starting Materials
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Fig, 4. Change in ethanol quantitiles and pressure
with temperature.
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Fig. 5. XRD pattern for powders which was obtained
in supercritical fhnd {reated at various tem-
perature and pressure. (a) 270+3°C, 7.3 MPa
for 2 hr and (b) 300°C, 9.2 MPa for 2 hr.
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Fig. 6. TG-DAT curves for powders which were ob-
tained in ethanol supercritical fluid at the con-
dition of 270£3°C, 7.3 MPa for 2 hr.
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Fig. 7. SEM micrographs of anatase particles which were obtained in ethanol supercritical fluid at tke condmon
of 270£3°C, 7.3 MPa for 2h r from various titanium(IV) ethoxide concentration. (a) 0.230 mol, (b) 0.920
mal and {c} 1.840 mol.

Fig. 8. Dependence of partlc]e shape and size on gquantities of 0 230 mol/! titanium(IV) ethoxide solution which
was treated 1n ethanol supercritical fluid at the condition of 270+£3°C, 7.3 MPa for 2 hr. {a) 40 ml, (b) 60
m/! and (c) 80 m! salution quantities.
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