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Production of Fine Metal Oxide Particles in Supercritical Water
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Abstract: The production of fine metal oxide particles in supercritical water has been studied. Cobalt nitrate solution and manganese nitrate
solution have been selected as model solutions for metal salt aqueous solution and the particles of cobalt oxide and manganese oxide have been
produced. It was observed that the production of fine metal oxide particles in supercritical water was feasible and the dehydration rate was
remarkably high in supercritical water. In spite of a short residence time (30~100 seconds), fine particles (05~2 ym) have been produced. In the
supercritical water process, the temperature of mixer had a significant effect on particle size and size distribution. It was observed that a change
in reaction temperature resulted in the contro} of particle size.
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Figure 1. Schematic flow diagram of experimental apparatus.
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Figure 2. XRD result for particles from cobalt nitrate solution
(reaction temperature and pressure: 400 C and 340 bar, @:
Coz0s).
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Figure 3. XRD result for particles from manganese nitrate
solution (reaction temperature and pressure: 400 C and 340 bar,
@®: 3-MnO,, I Mn:0y).

Figure 4. SEM photograph for cobalt oxide at the mixer
temperature of 350 C (reaction temperature and pressure: 400
C and 340 bar).
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Figure 5. SEM photograph for manganese oxide at the mixer
temperature of 350 C (reaction temperature and pressure: 400
C and 340 bar).

Figure 6. SEM photograph for cobalt oxide at the mixer
temperature of 390 C (reaction temeprature and pressure: 400
C and 340 bar).
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Figure 7. SEM photograph for cobalt oxide at the mixer

temperature of 415 C (reaction temeprature and pressure: 430
T and 340 bar).
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