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Development of hybrid magnetic particles for next-generation digital mobile
application

SUGIMOTO, SATOSHI
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The purpose of this research was to develop hybrid magnetic particles (ANC)
for next-generation digital mobile application. The ANC were prepared by NizZn ferrite (NZF) plating
on the surface of amorphous Fe-B sub-micron particles AFBS). The following results were obtained.

Dispercity of AFBS was improved using ultrasonic agitation and addition of sodium oleate. ANC
showed high electric resistivity. The polymer composites using ANC did not show_high permeability
but they showed high electric resistivity and good microwave absorption properties comparable to
existing materials.



LCI

LCI

PKG

PKG

um LCI

um

(FeCl, 4H,0

Ar
T, <5°C
or

(NaOH, NaBH,) aq.

5 mL /min
T, <10°C

5 min

AFBS

AFBS

Ni-Zn

Fe-B AFBS
Fe

, NaOH) aq.

NZFN

[
: NaNO, ag.
rmOHmH:9m+
aq.
] s
+AFBS
10 ~ 60 min
11 mL/min
:0.5 mL/min
pH
:pH=8.7~93
X VSM
SEM FE-SEM, TEM
ANC
0.1 10 GHz
RL
RL -20 dB
(
) fd
Fe-B
AFBS
AFBS
AFBS
0= 158.41 A-m?-kg* o, =
5.18 A-m?-kg™ H, = 4.52 kA-m™
1 dae = 338 nm
Fe-B
A 1 dave =
498 557 nm
A=30% dye = 498 NM
o= 161.90 A-mkg*? o , = 4.01
A-m? kg™ H.=3.54 kA-m*
SEM A
d,  SEM
1 dave
dso/dave
Fe-B (p-AFBS) 2.64



m

A =40%

AFBS
@A=50% (b)A=40% (¢
A=30% (MA=20%
e o
0 dgp=900nm |
200 | Ao
gl [ o/, = 2.64]|%°
20
|
. b, 900
| o o
[Bor d5p=630nm |
P S | 43 SEREEEEE TR EE R R T 2
10F d/d =1.26 20
2 3 %5678 2 3 45678 0
10° 10 10
nm
(p-AFBS)
(U-AFBS) AFBS
Fe-B (U-AFBS)
1.07 1.26
AFBS
Fe-B AFBS / Ni-Zn
NZF ANC
U-AFBS
Fe-B /
Ni-Zn NZF
U-AFBS
U-AFBS
U-AFBS
pH = 9.0
Ce= 0.1 mM
AFBS Z
=-54.95mVv

Fe

Ni-Zn
AFBS
Fe-B AFBS
/ Ni-Zn NZF ANC

ANC

ANC

AFBS

NZF

100F
® :0lmM e :0mM

20r . o
] ()

ANC

0

0.1 mM
mM

1cx)_ T T T
® :0.1mM
10} ® :0mM

0.1

0.01 f-

AFBS |

1001 £

0 10 20

ANC

30 40 50 60
min

0.1 mM
0 mM



ANC
p =0.145 0.260 Q-m
p20.1Q-m
ANC
NZF
AFBS
Fe-B AFBS /Ni-Zn
NZF ANC
ANC
60
vol.% 0=10 Q-m
M
UHF (0.3 3.0 GHz) AFBS
14 (a) ANC_Cgo0.1mM_15min q=60.7 vol.%
\14r(b) VANC:SOmin q=59.0 voI."/; )
12]
15 ANC
(b)
ANC ( U-AFBS

60.2 vol.%)

ANC
AFBS
15 ANC
0.625 1.07 GHz
ANC
0.168 0.742 GHz
ANC fd,

15
ANC
fd,=3.23 3.33 GHz'mm

ANC fd,=3.77 3.81
GHz - mm UHF

0
»207 d= m d=184mm
[ d=252mm
-40
[(a) U-AFBS
-60 L P S N L T S S
0
-20
40 d=4.00mm
[ (b) ‘ ANC_Cg00.1mM_15min
-60
0 d=10.9mm
.207 \7% d=514mm
[ d=22.6mm
-40
[ (c) ANC_30min
-60 2 3 456789‘ 2 3 4 56789
0.1 1
GHz
AFBS ANC
(a) U-AFBS (b)
15
ANC (©
ANC
0
0
0
o 0
o 0

@
SUGIMOTO, Satoshi

10171175



