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Preparation of phase segregated bcc-iron/iron-oxide nanoparitcle and their magnetic
properties

Nakaya, Masafumi
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In order to prepare the high performance permanent magnet, we had prepared the
following materials as the precursor of nanocomposite magnet by using core-shell structure with Fe phase
as soft phase and ¢ -Fe203 phase as hard phase. In order to prepare air-stable metallic Fe nanoparticles,
iron-oxide nanoparticles as precursors were reduced in a hydrogen atmosphere and then their surfaces were
oxidized under low concentration of oxygen. To obtain Fe203 phase, we treated iron oxide nanoparticles
with silica shell at several temperature. The size of magnetic nanoparticles affects their magnetism. We
had also controlled the particle size and crystal structure. By using SiO2 coated iron oxide
nanoparticles as a precursor, we suceeded to obtain mono-phase € -Fe203 nanoparticles.




(BH)max

(BH)max 440 kImM®
512 kIym®
30
Dy Dy
Nd Dy
o-Fe e-Fe,0;
a-Fe
8-F6203
a-Fe/e-Fe, 04
a-Fe/y-Fe,0; a-Fe
'Y-F6203
3 200 °C

250 °C 280 °C 300 °C
53 nm 82nm 13.0 nm
20.4 nm

20 nm 30 nm

320 °C 30
FeO TEM 1
82.0 nm

1 82.0nm FeO TEM

recation time  structure  magnetism
30 min FeO para
3h FeO + Fe Oy ferri
12 h Fe;Oy4 ferri
XRD
FeO
Fe3+  Fe2+
FeO
1 FeO
4FeO — Fe + Fe304
320 °C
3 12
FC304
FeO
30
3 12
o-Fe/Fe;0,
Fe304 SIOZ
Fe304@Si02
TEM

SIOZ SIOZ



.
#*
L2
L
&
L
o,
.
L J
*
L
e
*(

; :.c.w:-&:ﬂ

®

®

L

e
ey

oa”

'.

.

® 5
-l

&
-
',;a

®
® s

ol

s

.Q
L ]
2o

8.2 nm Fe304
TEM
1:
< oxidation at 300 °C
W —e
3
g 10+ y oxidation at 400 °C
E reduction
—n
as-syn. Fe;0s@8i0z
02 46 8 10770 80 90
Days
3 300 °C
400 °C
Fe304@Si02
2 -0y/N, 150
400 °C 400 10
X XRD
o-Fe
300 °C
400 °C
Fe304
a-Fe
XRD 300 °C
TEM XRD
XRD Fe304
TEM

FC304

300 °C

o-Fe/Fe;0y
M
o-Fe
40 300 °C
400 °C 80
FC304/ SIOZ
M
300 °C 400 °C
o-Fe/Fe;0,
300 °C
400 °C
M
o-Fe 400 °C
€
a—Fe/y-FezO3
£ Fe203
900 ~ 1200 °C
o
10

Masafumi Nakaya*, Ryo Nishida, Atsushi
Muramatsu “Size Control of Magnetite
Nanoparticles in Excess Ligands as a
Function of Reaction Temperature and
Time”, Molecules, 19, 11395-11403 (2014).
doi: 10.3390/molecules190811395

Masafumi Nakaya*, Ryo Nishida, Atsushi
Muramatsu, "Preparation of Air-Stable
Iron-Oxide-Coated Metallic Iron
Nanoparticles", Journal of Chemistry and




Chemical Engineering, 7, 1050-1053 (2013).

http://www.davidpublishing.com/show.html
214550

Masafumi Nakaya*, Ryo Nishida, Atsushi
Muramatsu  "Preparation of  Waustite
Nanoparticles by a Solventless Synthetic
Procedure", Chemistry Letters, 42, 863-865
(2013).

doi: 10.1246/c1.130233

25

95 , (2015.3.26-29)
a-Fe

”, 12 , ,
(2014.5.22-24)
Masafumi Nakaya, Ryo Nishida, Atsushi
Muramatsu, ‘“Preparation of Iron-Oxide-
Coated Metallic Iron Nanoparticles and
their ~ Oxidation  Resistance”, IEEE
International Magnetics Conference,
Dresden , Germany (2014.5.4 - 8)

13
> > >

a-Fe
”, 79
, (2014.3.18-20)

Masafumi Nakaya, Ryo Nishida, Atsushi
Muramatsu, “Preparation of Air-Stable
Metallic Iron nanoparticles and their
Oxidation Resistance”, Sth PCGMR-NCKU
Symposium on "Nano-Technology
/-Materials for Electronics and Others",
Tainan , Taiwan (2013.12.11 - 13)
Masafumi  Nakaya, “Preparation  of
Air-Stable Iron-Oxide-Coated Metallic Iron
Nanoparticles with Tunable Size”, The 3rd
Dalian University of Technology — Tohoku
University Joint Symposium in Chemistry,
Sendai (2013.12.18 - 19) (Invited)
Masafumi Nakaya, Ryo Nishida, Atsushi
Muramatsu, “Preparation of Iron Oxide
Nanoparticles and Control of their
Structure”, 8th International Conference on
Fine Particle Magnetism (ICFPM2013),
Perpignan , France (2013.6.24 - 27)

)

(2013.6.13)

) > >

11 , (2013.6.6 - 8)

113
)
2

(2012.9.15 - 16)

) > >

()

10

, (2012.6.14- 16)

NAKAYA MASFUMI

80451681



