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Abstract

NiZn-ferrites were synthesized from the waste catalysts, which were by product of styrene mono-
mer process and buried underground as an industrial wastes, and their magnetic properties were inves-
tigated. Nickel oxide and zinc oxide powders were mixed with finely ground waste catalysts, and
spinel type ferrite was obtained by calcination at 900°C and sintering at 1325°C for 5 hours. The ini-
tial permeabilities were measured and reflection losses were calculated from S-parameters for the
composition of Ni,Zn, _,Fe,0, (x = 0.36, 0.50, 0.66) and (NigsZny5), _Fe,, O, (y =-0.02, 0, 0.02).
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Fig. 1. Experimental procedure of pre-refining pro-
cess.
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Fig. 2. X-ray diffraction patterns of samples on
Ni,Zn, _,Fe,0, composition sintered at 1325°C. Sym-
bol @ denotes peaks from spinel ferrite and O
form cerium oxide.
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Fig. 3. X-ray diffraction patterns of samples on
(NiysZn, ), _,Fe,, O, composition sintered at 1325°C.
Symbol @ denotes peaks from spinel ferrite and O
form cerium oxide.
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Fig. 4. Frequency dependence of initial permeabil-
ity and Q-factor of sintered Ni,Zn,_ Fe, O, composi-
tion for x = 0.36, 0.5, and 0.66 at 1325°C 5 hrs.
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Fig. 5. Frequency dependence of initial permeabil-
ity and Q-factor of sintered (Ni,;Zn,),_,Fe,, O, com-
position for y =-0.02, 0, and 0.02 at 1325°C 5 hrs.
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Table 1. Chemical composition of raw and refined
waste iron oxide catalyst (wt%)

Composition Fe,0, K,0 CeO, MoO MgO CaO MnO

As-received 80.48 844 7.37 141 1.06 1.22 0.02
Pre-refined 91.87 0.02 5.84 0.15 1.70 0.18 0.08
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Fig. 6. Microwave reflection loss of ferrite sintered
at 1325°C 5 hrs for the Ni Zn,_ Fe, 0, composition.
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Fig. 7. Microwave reflection loss of ferrite sintered
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position.
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