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Abstract — Characteristics of continuous preparation of ZnO powder were investigated in a micro drop/bubble fluid-
ized reactor of which diameter and height were 0.03 m and 1.5 m, respectively. The flow rate of carrier gas for trans-
portation of precursors to the reactor was 6.0 L/min and the concentration of Zn ion in the precursor solutions was 0.4
mol/L, respectively. Effects of reaction temperature (973 K~1,273 K) and flow rate of micro bubbles (0~0.4 L/min) on
the pore characteristics of prepared ZnO powder were examined. The optimum reaction temperature for the maximum
porosity in the ZnO powder was 1,073 K within this experimental condition. The mean size of ZnO powder prepared
continuously in the reactor decreased but the surface of the powder became smooth, with increasing reaction tempera-
ture. The injection of micro bubbles into the reactor could enhance the formation of pores in the powder effectively, and
thus the mean BET surface area could be increased by up to 58%. The mean size of prepared ZnO powder was in the
range of 1.25~1.75 pm depending on the reaction temperature.
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Fig. 1. Schematic diagram of experimental apparatus.
1. Reactor 2. Furnace
3. Ultrasonic atomizer 4. Precursor solution
S. Filtered & compressed air 6. Flow meter
7. Regulator & controller 8. Micro bubble generator
9. Microbubble port 10. Filter & collector
11. Separator 12. Distilled water reservoir
13. Liquid foam generator 14. Calming section
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Fig. 2. XRD patterns of ZnO powder prepared in the micro drop/
bubble fluidized reactor (U/~6.0 L/min, U,;;=0.2 L/min,
C,,=0.4 mol/L).
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Fig. 3. Nitrogen adsorption isotherm of ZnO powder prepared in

the micro drop/bubble fluidized reactor (U~6.0 L/min, U,,z=
0.2 L/min, C,,=0.4 mol/L).
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Fig. 4. Effects of reaction temperature on the pore volume and diameter
of ZnO powder prepared in the micro drop/bubble fluidized
reactor (U~6.0 L/min, U;,;=0.2 L/min, C,,=0.4 mol/L).
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Fig. 5. Effects of reaction temperature on the crystallite size of ZnO
powder prepared in the micro drop/bubble fluidized reactor
(U6.0 L/min, Uy;z=0.2 L/min, C,,=0.4 mol/L).
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Fig. 6. (a) Effects of reaction temperature on the particle size of
ZnO powder prepared in the micro drop/bubble fluidized
reactor (U~6.0 L/min, U,;;=0.2 L/min, C,,=0.4 mol/L), (b)
Effects of reaction temperature on the mean particle size of
ZnO powder prepared in the micro drop/bubble fluidized
reactor (U~6.0 L/min, U,;;=0.2 L/min, C,,=0.4 mol/L).
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Fig. 7. Field-emission SEM images of ZnO powder prepared in the
micro drop/bubble fluidized reactor (U~6.0 L/min, U,z=
0.2 L/min, C,,=0.4 mol/L). A: 973 K, B: 1,073 K, C: 1,173 K,
D: 1,273 K.
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Fig. 8. Nitrogen adsorption isotherm of ZnO powder prepared in
the micro drop/bubble fluidized reactor (U/~6.0 L/min, C,,=
0.4 mol/L, T=1,073 K).
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Fig. 9. Effects of micro bubble flow rate on the pore volume and diame-
ter of ZnO powder prepared in the micro drop/bubble fluidized
reactor (U~6.0 L/min, C,,=0.4 mol/L, T=1,073 K).
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Nomenclature

Cz

" : the concentration of Zn ion in the precursor [mol/L]

K : shape factor
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T : the reaction temperature [K]
Ug : the flow rate of carrier gas [L/min]
U, : the flow rate of micro bubble [L/min]

Greek Letters

: the crystallite size [nm]

: the X-ray wavelength [nm]

: the line broadening at half the maximum intensity [rad]

D ™ > A

: the Bragg angle [°]
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