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" Abstract

For mass product of nanocrystalline ZnQ ultrafine powders, self-sustaining combustion process{(SCP) and

ultrasonic spray combustion method(USCM) were applied at the same time. Ultrasonic spray gun was attached on top
of the vertical type furnace. The droplet was sprayed into reaction zone of the furnace to form SCP which produces

spherical shape with soft agglomerate crystalline ZnO particles. To characterize formed particles, fuel and oxidizing
agent for SCP were used glycine and zinc nitrate or zinc hydroxide. Respectively, with changing combustion tempera-
ture and mixture 1atio of oxidizing agent and fuel, the best ultrasonic spray conditions were obtained. To observe ultra-
sonic spray effect, two types of powder synthesis processes were compared. One was directly sprayed into furnace
from the precursor solution (Type A), the other directly was heated on the hot plate without using spray gun (Type
B). Powder obtained by type A was porous sponge shape with heavy agglomeration, but powder obtained using type B
was finer primary particle size, spherical shape with weak agglomeration and bigger value of specific surface area. 9/
This can be due to much lower reaction temperature of type B at ignition time than type A. Sythesizd nanocrystalline
Zn0 powders at the best ultrasonic spray conditions have primary particle size in range 20~30nm and specific surface

area is about 20m®/g.
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Fig. 1. Scheme of the ultrasonic spraying combustion method
(USCM) used to obtain ZnO powder.
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Fig. 2. XRD patterns of as prepared powders by glycine-nitrate
~process (a) as synthesized ZnO powders, (b) as calcined ZnO
powders
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Fig. 3. SEM (a) and TEM (b) photographs of as- prepared ZnO powders by glycine- nitrate- process.
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Fig. 4. XRD patterns of as prepared ZnO powder by ultrasonic
spraying combustion method.
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Fig. 5. Collection yield of synthesized powders with ratio of gly-
cine to oxidizer at 650°C
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Fig. 7. XRD patterns of ZnO powders compared with ratio of
glycine to oxidizer.
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Fig. 8. Photographs of as- prepared ZnO powders by ultrasonic spray combustion method (a) SEM of
Zinc- nitrate precursor, (b) TEM of Zinc-nitrate precursor (¢) SEM of Zinc- hydroxide precursor,

(d) TEM of Zinc-hydroxide precursor
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