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Fabrication of Nano-Sized Ni-ferrite Powder from Waste Solution
Produced by Shadow Mask Processing
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Abstract Nano-sized Ni-ferrite powder was fabricated by spray pyrolysis process using the waste solution
resulting from shadow mask processing. The average particie size of the powder was below 100 nm. The effects of
the concentration of raw material solution, the nozzle tip size and air pressure on the properties of powder were
studied. As the concentration increased, the average particle size of the powder gradually increased and its specific
surface area decreased, but size distribution was much wider and the fraction of the Ni-ferrite phase greatly
increased as the concentration increasing. As the nozzle tip size increased from 1 mm to 2 mm, the average par-
ticle size of the powder decreased. In case of 3 mm nozzle tip size, the average particle size of the powder
increased slightly. On the other hand, in case of 5mm nozzle tip size, average particle size of the powder
decreased. Size distribution of the powder was unhomogeneous, and the fraction of the Ni-ferrite phase decreased
as the nozzle tip size increasing. As air pressure increased up to 1 kg/cm?, the average particle size of the powder
decreased slightly, on the other hand, the fraction of the Ni-ferrite phase was almost constant. In case of 3 kg/em’
air pressure, average particle size of the powder and the fraction of the Ni-ferrite phase remarkably decreased, but
size distribution was narrow.

Keywords : Nano-sized Ni-ferrite powder, Spray pyrolysis, Waste solution, Shadow mask processing, Specific
surface area
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Fig. 1. Schematic diagram of spray pyrolysis system.
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Fig. 2. SEM photographs of produced powder with iron concentration of raw material solution at reaction temperature cf
1000°C, inlet speed of solution of 10 cc/min. and air pressure of 3 kg/cm?>.
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Fig. 3. XRD patterns of produced powder with iron con-
centration of raw material solution at reaction tempera-
ture of 1000°C, inlet speed of solution of 10 cc/min. and air
pressure of 3 kg/cm”
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Fig. 4. Specific surface areas of produced powder with iron
concentration of raw material solution at reaction tem-
perature of 1000°C, inlet speed of solution of 10 cc/min.
and air pressure of 3 kg/cm’.
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Fig. 5. SEM photographs of produced powder with nozzle tip size at raw material solution of 200 g// Fe, reaction tem-

perature of 1000°C and air pressure of 3 kg/cm>

717} 5mmel 7-$elle u|gEEe 44 =277 o
5 F7FEARE ofol] wjEEle] dFal] Aol o
A5G o] oS AsiR|7] wfol FEe]
AxE 039 ozt FHAshe RS e sl
o QIERFE wlg Bdslar £A]o] XUy
2 Fape Ale Fd= g el 9SS o
4 9glth 23 62 XRD #Ao] 9a £
nozzle tip 271¢] W3lel] W YR 2LES) A
o] W3S Jehd Azjo|r}. £ ubSE71Y 7oA
= nozzle?] tip Z7]ell TAIGle] AAE REUEL
EF NiFe,0,, Fe,0, @ NiOAEe] FE3 9l
< 4 7 AU =3 dp 517]/] 7}l ate}
NiFe,0,2] AJ4du]&o] 2H4aghe o & Ut o] 2

= tip 717t 7R wel 94 Z27)x F7hE
7] well A W] fufje] Fidol] o w2 A|7le]
20 = gl Fddo| v]S FUIHER AHE

Journal of Korean Powder Metallurgy Institute

A NiFe204
a M Fe03
T ® NiO

LI »
A A =
[ ]
‘

(a) ® ’b ‘f'. ]

(b) ,
M«Mwm )i i Wk‘w "D

L 14

Relative Intensity

i t “' o PR R W
(@ A
e G WY WU WY Y

10 20 30 40 50 60 70 80
26

Fig. 6. XRD patterns of produced powder with nozzle tip
size at raw material solution of 200 g/l Fe, reaction tem-
perature of 1000°C and air pressure of 3 kg/cm’,
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Fig. 7. Specific surface areas of produced powder with noz-
zle tip size at raw material solution of 200 g// Fe, reaction
temperature of 1000°C and air pressure of 3 kg/em’.
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Fig. 8. SEM photographs of produced powder with air pressure at raw material solution of 200 g// Fe, reaction temperature

of 1000°C and nozzle tip size of 2 mm.
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Fig. 9. XRD patterns of produced powder with air pres-

sure at raw material solution of 200 g/ Fe, reaction tem-

perature of 1000°C and nozzle tip size of 2 mm.
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Fig. 10. Specific surface areas of produced powder with air
pressure at raw material solution of 200 g// Fe, reaction
temperature of 1000°C and nozzle tip size of 2 mm.
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