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Rapid Synthesis of Ferrite Particles from Powder Mixtures by Using

Well-Controlled Thermal Plasmas
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Fig.1 Schematic diagram of the plasma jet reactor sys-
tem.
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Fig.2 Photographs of the plasma jets for two different

pressures. Experimental conditions are as follows:
Jet power W;=3kW, working gas flow rate Q
(Ar)=20 I/min, feed gas flow rate Qs (Ar)=6
I/min and powder feeding rate Qnm,»=0.5 g/min.
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Fig.3 X-ray diffraction patterns of raw powder mixtures

(a), commercial ferrite powder (sintered) (b), and
a prepared film in the plasma (c). Symbols are
F(ferrite), Ry (Fe203), Ra (Zn0O), R3(NiO) and
R4 (CuO). Experimental conditions are as fol-
lows: W;=3kW, pressure in the chamber P;=760
Torr, substrate position L=50 mm and processing
time £,=>5 min.
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Fig.4 X-ray diffraction patterns of the thin films as a

function of t,. Symbols are F(ferrite), R1(Fe203)
and Mo(substrate).  Experimental conditions
are as follows: W;=3kW, P;=760 Torr and
L=90 mm.
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Fig.5 X-ray diffraction patterns of the thin films as a

function of L. Symbols are F(ferrite), R1 (Fe203)
and Mo(substrate).  Experimental conditions
are as follows: W;=3kW, P;=760 Torr and
tp=5min.
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Fig.6 X-ray diffraction patterns of raw powder mixtures
(a), commercial ferrite powder (sintered) (b) and
two prepared powders (c) and (d), in the plasma.
Symbols are the same as ones in Fig.3. Ex-
perimental conditions are as follows: W;=3kW,
L=200mm and t,=10min.
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(a) P,=760 Torr

(b) P,=200 Torr
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Fig.7 Two SEM images of the prepared powders corre-
sponding to those in Figs.6 (c) and (d).
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Fig.8 Composition analysis of the prepared powders by
using EPMA. Experimental conditions are as fol-
lows: W;=3kW, P;=760 Torr, L=200mm and

tp=10 min.
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Fig.9 Three SEM images of the prepared powders, (a)

L=120mm, (b) L=160mm and (c¢) L=200mm. Ex-
perimental conditions are as follows: W;=3kW,
P,=760 Torr and t,=10min.
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Fig.10 Size distribution of prepared particles corre-
sponding to those in Fig.9.
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Fig.11 Pressure dependence of size distribution for pre-

pared particles. Experimental conditions are as

follows: W;=3kW, L=200mm and t,=10min.
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