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Microwave Absorption of Ferrite Powders by Wet-Direct Synthesis
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ABSTRACT

There is a growing demend for absorptive electromagentic shiclding materals for wide band frequency appli-
cation. In this study, the absorber which consists of a rubber plus Ni-Zn ferrite which have been prepared
by direct-wet method. A rubber ferrite composite for electromagnetic shielding, it 15 most importan facter
tha homogeneous ultra fine size and high dispersitive ferrite powder. Direct-wet method and solid-salid reaction
method for preparing of ulira fine ferrite powder was used. It has heen experimentally verified Lhat the powder
which prepared by direct-wet method was very fine and almost same size spherical powder, the composite
ferrite have excellent elecromagnelic wave absorption in X-band,
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Table 1. Composition of Sample

Sample Method Composition

A Direcl-Wet ZnFe0,

B Direct-Wet (Nuy2Zngg)Fe:0y
C Direct-Wel (MNiq 1200 6)Fe20y
0] Direct-Wel (N1 Zng4)Fes04
E Direct-Wel (N eZnp)Fe. Oy
F Direct-Wet NiFe0,

G Solid (NigZnge)Fey 0y
H Solid NiFe.04

I Solid (NigzZng)Fe.0,

0.8, 2] #ehek2aiql 242
Wl 5le] 0w (Table 1) 983 %J»%ﬂ whE HaEs
H@E ¢le] mAFAHLE 37k 24
28] 2ER-8-2 1950%d Harveyr} wE gk sl 2] 5t
5-500°f ©]2ch

2.2, B

Boolpe] 285 7¢eo® ehid Fig 1,22 2
o Al Egads] EiEE e
Fle] 2k =AWz 49 moled]7} =2 mass cylin-
der® =R35led 37 faskake] ¥ 37 flask= water
bath<e] 4% =™ water bath= magnetic stirrerel] £
slo] zhalAl mHFA]F]H sticrerz} 9% hot plate el
Ax) = ede). Magnetic stirrers] #abe] Zsbr] mibA
7|5 4N KOHE #Hsl2|7 2849 plE 10571 5
=& #1 -Z3EE AHA)7 Fel hot plates] £=F
43 water bath?] &x2 86CE X ¢] 2xEolH 6
217k =l zhEbA| aekA 7 EA g Ak #
Al E-L heaker2 27 3 K ion¥} Cl° iong A #3571
93ted decantationol] 2ate] FWF) AL F o7
AAste] ole]x] FAE-& 110T A 124]7) Fal B=
o), ik TAYAH L Fey(s NiQ o Zn0F 24 &3
kgl F ethanol& 3 r}5le] steel ball millg Al-8-2}
#2 Edeiyich. £ 2EL AdAzse] 1100T
o2 14]2F Fab 8447 & 647 ¢ ball milling A

astel AEe dgick

=iz 54
2548 g S4517) st 7 249 ferrite AXE
Zare opefos A4k ohE- 170 mesh seives
HAZAF) A= ferrite 2 d4 ferrite 25 3.5g9

BYEIA



= Azl E A Ferrite

[ BClp- 65L0

FEC!@.' ’OHQO

[

Znills

T
4N KOH

Mixing J

al 861, for 6 hrs.

[ Preparation

Washing,
Filtering

al 110%, for 12 hrs

XRD
Milhng SEM
TEM
. 1
Ferritefzrubber " 400 kgfem?
composile Pressmg CLE)
— ] :
M - 7
atteiansalgsn Sintering a[t 1;0:])c
or 2 hrs.

Inital Permeabilily

Fig. 1. Flow diagram of experimental process.
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Fig. 2. Flow diagram of experimental process.
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Table 2. XRD. SEM or TEM Photograph Resulls of
Synthetic Ferrile Powders

SEM aor TEM

ZnFe, (0, Spinel
B | (Nig2Znpg)Feody | NiZnFes0y Spinel
C | (NipaZmaiFes0, [NiZﬂFegOg Spinel
D (NipsZng OFex)y INiZnFesDy Spimel
(N1 eZng3Fes0; | NiZnFesOq Spinel
NiFe,0s NMiFe:0; Spinel

| (NigaZ100)Fe,01 | NiZnFe,0, Spinel
N1F830| NlFeg,Ch Spmel
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Fig. 5. X-ray diffraction patterns of powders.
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Table 3. Initial Permeality Value of Synthetic Fer-
rite Powders

Direct-wet Method Solid reaction T
Sample W {10 MHz)

A 1.4

B 4.89 I 13.3

C T0.0 G 300

D 250.09

E 88.33

F 6.56 H 109
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Table 4. Relationship Between Attenuation and Speci-
men Thickness al Varous Ferrite Contents

Sample{ F/R=30:1|F/R=34:1| ¥ Band ETE
(GHz) (dB)
t=25 - -
A t=30 97 11.3]30 20|
£=35 , 8.1 7.0
t=25 109 | 535
B 1=30 04 125
t=35 10.5 8.2
1=25 %5 10.0
e 1=3.0 9.1 105
! 1=35 86 1050180 246
t=2.5 a4 10.0
t=35 |88 105200 350
=25 94 102 11570 50 62
D t=34 a8 115180 42
t=35 94 115
(=25 | 9.3 9.5 10.0
E £=3.0 89-102 4.0
t=35 87 94 a0
t=2.5 9.5 9.2
1=3.0 92 40
F t=35 9.0 180
t=25 10.3 3.6
t=3.0 100 32
t=25 85 34
£=3.0 95 10.0
G t=35 86 9.6(4.0 40
t=25 95 9.2
t=3.0 08 30
t=35 |9.1 10.2|8.0 5.2
H t=3.0 89 3.1
I t=3.0 9.8 5.1
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Fig. 7. Relation between attenuation and freguency.
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Fig. 7. Continyued.
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