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Abstract

NiZn-ferrite was synthesized using waste iron oxide catalysts which were produced from styrene
monomer process and buried underground as an industrial wastes. The spinel type ferrite was
obtained by calcination and sintering of the mixture of finely ground waste catalysts, nickel oxide and
zinc oxide powders. The sintered body of Ni;sZn,sFe,0, composition at 1230°C for 5 hours showed
the density of 5.38 g/cm’, and initial permeability of 59 at 1kHz. Not only cerium oxide, which
existed as a major component in the catalyst, but also unincorporated NiO and ZnO into spinel struc-
ture remained as second phases after sintering.
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Table 1. Chemical composition of waste iron oxide
catalyst (wt%)

Fe;0, K,0 CeO, MoO MgO CaO MnO
80.48 844 737 141 106 122 0.02
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Fig. 1. Scanning electron microscopy photographs of powders and sintered surfaces of NijsZn,sFe,O, com-
position. (a) Calcined powders at 900°C for 2 h, (b) sintered body at 1150°C, (c) at 1200°C, and (d) 1230°C

for 5h.
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Fig. 2. X-ray diffraction patterns of wasted catalyst
and Ni,;Zn,;Fe,0, composition at various calcination
and sintering temperature. Symbol @ denotes peaks
from spinel ferrite, O from cerium oxide, ll from nickel
oxide, (] from zinc oxide, and * from magnetite,
respectively.
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Fig. 3. X-ray diffraction patterns of Ni,Zn, Fe,O, com-
position for x=0.36, 0.50, 0.66, and 0.80. Symbol @
denotes peaks from spinel ferrite, O from cerium
oxide, ll from nickel oxide, (] from zinc oxide, and
* from hematite, respectively.
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Fig. 4. X-ray diffraction patterns of wasted catalyst
and (NiysZn,;);_Fe,,. 0, composition at various cal-
cination and sintering temperature. Symbol @ de-
notes peaks from spinel ferrite, O from cerium oxide,
and l from nickel oxide, respectively.
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Fig. 5. Frequency dependance of initial permeability
and Q-factor of Ni Zn,_Fe,O, composition for x=0.36,
0.50, 0.66, and 0.80.
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Fig. 6. Frequency dependance of initial permeability
and Q-factor of (Ni,sZn,s),..Fe,,,0,; composition for
x=—0.04, —0.02, 0, 0.02, and 0.04.
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