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The growth of zinc oxide particles by coagulation
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Abstract

Nanosize ZnO particles were prepared by oxidation of zinc vapor and the particle growth was modeled by a
coagulation model by assuming that the characteristic time for reaction was much shorter than coagulation time
and residence time (Trexction << Teosguiation < Tresidence)- EXPErimental measurement of zinc oxide particles diameter was
consistent with the predicted result from the coagulation model. For practical purpose of predicting zinc oxide size
in areosol reactor, the constant kernel solution is concluded to be sufficient, Uniqueness of nano-scale property of
zinc oxide was confirmed by the higher photocatalytic activity of zinc oxide than nanosize titania particles.
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Table 1. Inter- and intrasectional coagulation coefficients for the discrete representation (Wu and Flagan, 1988).
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Figure 1. Schematic diagram of the furnace aerosol reactor for
preparing ZnO particles.
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Figure 2. Photocatalytic reaction system (UV lamp: 300~ 400
nm, 15W, 1.5~ 5.0 x 10% photor/s-cm?®).
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Figure 3. The comparison between analytical solution, section-

a solution and Monte-Carlo simulation of constant-kernel
coagulation equation.
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Figure 4. The comparison between macroscopic solution, sec-
tional solution and Monte-Carlo simulation of size-dependant-
kernel coagulation equation.
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Figure 5. The comparison between sectional method and
Monte-Carlo simulation for particle size distribution of coa
gulation process.
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Figure 6. Experimental data of ZnO Particle size and simula-
tion result from macroscopic coagul ation equation.
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Figure 7. Photocatalytic activity for the decomposition of TCE
(Catalyst 1-4: ZnO prepared by gas phase reaction-Evapora
tion temperature: 600°C, Reaction temperature=1: 400°C, 2:
600°C, 3: 800°C, 4: 1,000°C, catalyst 5: ZnO prepared by
FEAG process, catalyst 6: commercia TiO,, Degussa P25).
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