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*Chapter-1 “Background and Objective of This Study”

Chapter-1 TlI&, RERIL IS/ DFEREE, MSKFHELZESUICTDMAIZDN
THIERLT-RIC, TDFREMNT/HF (0 Xit), #HRMF1 RT)EoWIZ/ LR
RI)NZEBDEDTHY, O—MRD 2 RUF/IBEDTSAMIBFIN VLGN EER
Nz BSREAMOBEANEKENTIISA 2 R /BERETERAREIZT S
RELT7YTRBRITOCRADEEE, ERLET5/MOMMBEE - ST DT
EARHIDBEELGDIEEBR - LT, ZOEERKZERLI=(Fig. 1).
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Fig. 1. Flow chart of this thesis.



*Chapter-2  “Magnetic Iron Oxide (Fes3xO,;) Nanoplates Synthesized by
Hydrothermal Treatment of Iron-Oleate Precursor”

Chapter-2 TI&, #&-AL—MEAZRIBRAEL TKBNIET HTEIZKY(Fig. 2), E
=AY 7.0~9.5 nm, EA YA XA 50-500 nm FZED(111)EZF == H L1= Fes O, Bk
BT/ TU—hDERIZEIILT=(Fig. 3(a)-(c)). HMLBRERDBIEIZLY, ZDF/TL
—M IR EEZRL, 8AFNREE(E 50 emu/g E/NILODHFI 6 BIRREL+HICKE
WIELBHALMN G ot KETHRICHYILE:, EAITHTIEARPA DT R
RYLEEH 50 X B Fes0, 3 AHUNE y-Fe,03 D 2 Rt T /1B EAR DR ILFIHIA
B CORGEEGRIREAMELD 2 RO F/EBERI R ATREIC ST H
X, RISRANIZREERDVYINTUTL—IBNEETEINLTHY, KYTARILLE
AREWN 2 REF/BEARZERTHIERICLRADOHENERICLDEEZZIDN

%.
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Fig. 2. Schematic illustration for the synthesis of Fe; O, nanoplates by hydrothermal treatment
of iron-oleate precursor.
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Fig. 3. (a) TEM image and (b) corresponding AFM topographic image of Fe; O, nanoplates by
hydrothermal treatment of iron-oleate precursor. (¢) Height profile along the red line
marked in (b).



[Chapter-2 | B8 L 7= Behmam L]

1. Yuuki Kamei, Kenichi Wakayama, Yuki Makinose, Yasushi Endo, Nobuhiro
Matsushita, Syntheses of iron oxide nanoplates by hydrothermal treatment of
iron-oleate precursor and their magnetization reversal, Materials Science and
Engineering B, 223 (2017) 70-75.

*Chapter-3 “Synthesis of Fes;.xO, Nanoplates by Hydrothermal Method Utilizing
Liquid-Liquid Interface”

Chapter-3 Tl&, Chapter-2 TORMRF#ZITT, REMATAELADBREEETL,
NZFRAW: 2 R/ 7514 MEERDERZITo-. BAEMIZIE, KESvOn
FHUNLLLR-BRAICEERLUI-EK-AL—FEAZKBLEYTLILEIZLY
FesOs 7/ TL—hZEHL(Fig. 4), TOHWMBECHIEFEDORAEEITo1-.
TEM [CEBHFEMGEELY, RICHEIREICK-RFAEICE R L-8K-4 L —ME&
@D COO-Fe MM RKIZTA)EZEEH LT FesOs fERBEMERMSN, TNOMN
ZREAMICEMREERYIBRTETH/ TL— DRSNS ETILERELL-.
REZ*RIEEHIZCAWVTOEXRIZEY, ~2 ym Wz KEGEAMY A XEELD
FesxOs T/ FL—bHMER T ETH S E(Fig. 5(a), (b)), BIRDIERBEEF L
MEISWVEREAMZE TS 2 RaBERICERLELI TR AT-.
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Fig. 4. Schematic illustration for the synthesis of FesxO4 nanoplates by hydrothermal
method utilizing liquid-liquid interface.



liquid-liquid interface.

[Chapter-3 (Z B L 7= 5k am L]

1. 8+ i@ B g—, F B4, X% &8, 0T #E, “SK—FL— g%
AW KBS EL sk /> — & BDEES" J. Ipn. Soc. Powder Metallugry, 64,
7 (2017) 372-377.

*Chapter 4 “Nanometer-Thick Spinel Cobalt-Iron Oxide Nanosheets at Water-Air
Interface”

Chapter-4 TlE, FREEMHFZR-BZRAICERIE. ChE 2 RTDVYINTUT
L—rELTHWBREIZEKY Co-Fe BT/ —bDEEETHo-. A7AER
TlX 0.8~2.0 nm EWSIBEDEH Co-Fe BL¥F /> — DRI IILT=. 2 78
HOEBBERMNOLDIRERILBEBEMICENT, COLILBVVEKREAHEESR
T52RTT/BEARDERIIVOHITHS.

*Chapter 5 “Study toward Magnetic Domain Configuration and Reversal
Mechanism in Isolated Two-Dimensional Single Crystalline
Fe;xO4 Nanoplates™

Chapter-5 Tl&, Chapter-2 TYE&ILT= Fes, Oy 7/ — DR #EE LML R
MBI OWTHS DEMBMFMZRWNTIRAZELT:. Fes,04 7/FL—rD ¥EAR
LR B IEREHKRARILTYIRTHEIEOD, HBHALKETIIEEREETHDHS
& MLz F /7L —MEae—L o MafiiE RERE RS &M D, FesxOs /7L —
MEFEAMICHERRREL T/ HFELERTEBICKREGMRBREAEEEDOIL
AHIBALT=(Fig. 6 (a)-(h)). SHICCLDRERMGHER (L LLG ARRHXICED V=T



AIAIT R TAVI R ZaL—avIT&BEHEHER(Fig. 6 (9)ITRMTHEDEL
of=. KT THE LN Fes, 04 2 RITF/HEEROMBHE KIS ERETNID, YT F
AT —TORROFAZXDHIED Fesx0s T/ MBDRENOERT) D RIEN
EDINTGA—R—TEET HIENRESINT-.
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Fig. 6. Magnetic switching behavior of an isolated Fe;.xO4 nanoplate. (a) TEM image,
and corresponding (b) AFM and (c¢)-(h) MFM images at different in-plane
external magnetic fields (Hex). The measurement sequence of the MFM images
is (c) through to (h). (g) Simulated magnetic hysteresis loop of a single Fe;.xO4
nanoplate. The insets (i)—(iv) shows the magnetic domain configurations at
different (Hexy).

[Chapter-5 {2 BE L 7= #Fam 3]

1. Yuuki Kamei, Kenichi Wakayama, Yuki Makinose, Yasushi Endo, Nobuhiro
Matsushita, Syntheses of iron oxide nanoplates by hydrothermal treatment of
iron-oleate precursor and their magnetization reversal, Materials Science and
Engineering B, 223 (2017) 70-75.

*Chapter-6: Conclusion
Chapter-6 Tl&, Tl&, AARTHONIIEREBRETHRIELT -



