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Magnetic Properties of Recycled Mn—Zn Ferrite and
their Applications to Magnetic Parts
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We studied the possibility of creating electronic
components using recycled powder prepared by grinding sludge
of MnZn ferrite and commercially available clay for
earthenware. The effects of the mixing ratios and heat
treatment conditions on the magnetic properties and
microstructures of sintered samples were investigated. As
the result, we found that it is possible to utilize the
mixtures as composite materials for  producing
electromagnetic wave absorbers with better properties than
those currently in use (R.L. =220 dB). The matching frequency
and matching thickness were controlled 0.9 GHz to 5. 5 GHz and

8 mm to 4 mm, respectively.
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Fig. 1 Ferrite core for a Quick Inductive Charging System.
(Diameter: 520 mm, Thickness:20 mm, Weight: 17 kg).
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Fig.2 Schematic illustration Fig.3 Schematic illustration
of grinding machine. of magnet roller.
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Fig. 4 SEM micrographs of the starting powders:
(a) clay for earthenware, (b) grinding sludge of MnZn.
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Fig.5 Particle distribution of various powders:

(a) clay for earthenware, (b) grinding sludge of MnZn.

936

Table. 1 [ZHHFHROIZEMR & 7”3, TERAOMRIIRRR Lz
X OIS T B I AT L, FERIIBIERR S T U M
PRS2 1) L S D BRRARS Th D L) A, R TR b & ek
E O RHEST DT A BB 09], S bHRERD 35
FEWR L TN DDOM Table. 1 @ ITRTHLAEWTH D, —F7.
O) R MZn AT v I MnZn 7 =54 FOERESTHS
Fe,05, Mn0, Zn0 b7V, Dt MDY E Tz,
IR OREA RS T 5 Si0,RALO ITE & A EEENTE LT,
HHNMEDOE R TH D Z L3305 h o7z, Fig 6 ITRA Lz
IR (TR MnZn 27 v 2% 25 wth, 50 wth, 75 willi
B) EHIE L, F0OFEFE L EPVA IC L 508~y B 72> T
ROIRATEAMER LT2[10], MnZn 2T v it Fe, THEAMHIT
SiZFIR L CGHI L7, ZORER. EORHIETH R
PRGSO D T ESHER S,

Table I Chemical composition of starting materials.

(a) Clay for earthenware (b) MnZn sludge

Si0, 62.1 (wt%) Fe,Os 76.3 (wt%)
ALOs 28.8 (wt%) MnO 21.6 (Wt%)
Fe, 05 1.9 (wt%) ZnO 7.4 (wt%)
K,0 2.9 (wt%) CaO 0.04 (wt%)
Ca0 1.0 (wt%) SiO, 0.05 (wt%)
TiO, 0.9 (wt%) AlLOs 0.02 (wt%)
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Fig. 6 Element analysis of Fe and Si by EPMA.
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Fig. 7 Relationship between the core loss and sintering
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Fig. 8 Relationship between the coercive force and sintering

temperature.
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Fig. 9 Relationship between the initial permeability and

sintering temperature.
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Fig. 10 Relationship between the density and sludge content.
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Fig. 11 SEM photographs of the polished surface of

specimens sintered at 1310°C.

Table2 Chemical component texture in the
(c¢) sludge 75wt% [region(l) and region(2)] .

Region (1) Region (2)

Si0; 69.79 (wt%) Fe,0; 69.57 (wt%)
ALO; 8.50 (wt%) MnO 19.66 (Wt%)
Fe,0; 4.92 (wt%) Zn0O 5.97 (wt%)
K,O 3.06 (Wt%) TiO, 0.63 (wt%)
CaO 1.03 (wt%) AlLO; 4.17 (wt%)
MnO 11.11 (wt%)

Zn0O 1.58 (wt%)
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Fig. 12 Relationship between the density of rubber
sheet and sludge content.
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Fig, 13 Frequency dependencies of the real and imaginary
part of relative complex permeability (u’ and u”) and
relative complex permittivity(e” and &”)

a): sludge 100wt%, b): sludge 75wth,

c): sludge 50wt%, d): sludge 25wt%.
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Fig. 14 Frequency dependencies of the return loss.
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