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Abstract In this study, nano-sized powder of Ni-ferrite was fabricated by spray pyrolysis process using the
Fe-Ni complex waste acid solution generated during the shadow mask processing. The average particle size of the
produced powder was below 100 nm. The effects of the reaction temperature, the inlet speed of solution and the air
pressure on the properties of powder were studied. As the reaction temperature increased from 800°C to 1100°C,
the average particle size of the powder increased from 40 nm to 100 nm, the fraction of the Ni-ferrite phase was
also on the rise, and the surface area of the powder was greatly reduced. As the inlet speed of solution increased
from 2 cc/min. to 10 cc/min., the average particle size of the powder greatly increased, and the fraction of the Ni-
ferrite phase was on the rise. As the inlet speed of solution increased to 100 cc/min., the average particle size of the
powder decreased slightly and the distribution of the particle size appeared more irreguiar. Along with the increase
of the inlet speed of solution more than 10 cc/min., the fraction of the Ni-ferrite phase was decreased. As the air
pressure increased up to ) kg/cm’, the average particle size of the powder and the fraction of the Ni-ferrite phase
was almost constant. In case of 3 kg/cm? air pressure, the average particle size of the'powder and the fraction of the
Ni-ferrite phase remarkably decreased.

Key words : Nano-sized powder, Spray pyrolysis process, Waste acid solution, Shadow mask processing, Average
particle size
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Fig. 1. SEM photographs of the produced powder with
reaction temperature at air pressure of 1 kg/cm’, inlet
speed of solution of 10 cc/min. and raw material solution of
200g/ ¢ Fe.

(a) 800°C (b) 900°C (c) 1000°C (d) 1100°C
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Fig. 2. XRD patterns of the produced powder with reaction
temperature at air pressure of 1 kg/cm?, inlet speed of solu-
tion of 10 cc/min. and raw material solution of 200g/¢ Fe.

(a) 800°C (b) 900°C (c) 1000°C (d) 1100°C
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Fig. 3. Specific surface areas of the produced powder with
reaction temperature at air pressure of 1 kg/em?, inlet
speed of solution of 10 cc/min. and raw material solution of
200g/ £ Fe.
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Fig. 4. SEM photographs of produced powder with inlet
speed of solution at reaction temperature of 1000°C, air pres-
sure of 1 kg/fem” and raw material solution of 200 g/¢ Fe.

(a) 2 ec¢/min. (b) 10 cc/min. (c) 20 cc/min. (d) 100 cc/min.
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Fig. 5. XRD patterns of produced powder with inlet speed

of solution at reaction temperature of 1600°C, air pressure
of 1 kg/cm” and raw material solution of 200 g/ £ Fe.

(a) 2 cc/min. (b) 10 c¢/min. (¢) 20 cc/min. (d) 100 cc/min.
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Fig. 6. Specific surface areas of produced powder with
inlet speed of solution at reaction temperature of 1000°C,
air pressure of 1 kg/cm” and raw material solution of 200
g/ £ Fe.
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Fig. 7. SEM photographs of produced powder with air
pressure at reaction temperature of 1100°C, inlet speed of
solution of 10 cc/min. and raw material solution of 200
g/ L Fe.
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Fig. 8. XRD patterns of produced powder with air pres-
sure at reaction temperature of 1100°C, inlet speed of solu-
tion of 10 cc/min. and raw material solution of 200 g/ £ Fe.

(@) 0.1kg/cm? (b) 0.5kg/cm? (c) lkg/em? (d) 3kg/cm?
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Fig. 9. Specific surface areas of powder with air pressure at
reaction temperature of 1100°C, inlet speed of solution of
10 c¢/min. and raw material solution of 200 g/ £ Fe.
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