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Magnesium ferrite (MgFe204) is one of the important magnetic materials for technological applications. Recently
it is more applicable in achieving local hyperthermia when compared with other ferrites . However, it is
necessary to coat the particles with another materials in order to make them biocompatible and suitable for specific
applications. In recent years, silica has been widely used as a coating material, because it is nontoxic,
biocompatible, optically transparent, chemically inert, and has a well-known surface chemistry @, In the present
study, we report large scale synthesis of monodispersed silica coated magnetic nanoparticles generated by facile
chemical method. MgFe,O4 nanoparticles were prepared using the single step ultrasonic spray pyrolysis process.
The particles were synthesized at 700 °C from nitrate precursor aqueous solutions. Then these nanoparticles coated
with silica layer were prepared by hydrolysis and the condensation of tetraethyl orthosilicate (TEOS) using HCI
as a catalyst, with the nucleation of the formed silica on the surfaces of the MgFe,O. nanoparticles that were
characterized sing XRD, FE-SEM, TEM and VSM etc.

It can be seen in XRD patterns (Fig. 1) that MgFe.O4 was successfully coated with silica while the crystal structure
was remained unchanged. The coated pattern also exhibited a hump near angles 26 between 20 °C and 25° which
indicating the presence of silica in the surface of nanoparticles. It can be clearly revealed from TEM images (Fig.
2) that all the particles are highly spherical in shape. A layer of silica was coated onto the dispersed nanoparticles
using hydrolysis and the poly-condensation of TEOS in the presence of an acidic catalyst. The coating process
resulted in a relatively homogeneous amorphous layer, clearly visible on the surface of the crystalline
nanoparticles. Occasionally, some individual silica gel were also present. Relatively better coverage of silica on
big size nanoparticles than small particles; however, the coating looks rougher compared to uncoated surface. The
saturated magnetization value (Ms) for silica coated sample was 11 emu/g which was lower compared to the
uncoated sample (16.8 emu/g). This large margin of saturation magnetization decreased due to the effect of
amorphous silica layer coated on the MgFe2O4 nanoparticles when the introduction of a non-magnetic material
shell (i.e. silica) has led to a dilution of the MgFe,04 nanoparticles magnetic behavior due to the additional mass
of the silica shell.

Reference:

[1] Franco et al., J. Appl. Phys. 109 (2011) 07B505.
[2] Bojana et al., Ceramics International 38 (2012) 6636-6641.
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Surface coating of high resistive thin film on Carbonyl-iron powder for Iron-based metal composite core
K. Sugimura, Y. Miyajima, F. Hayashi, M. Sonehara, T. Sato, N. Zettsu, K. Teshima

(Shinshu Univ.)

[T L&MHIC

AR, /N SN RAL DS FIRE T H D Z & D E AR E |
R YR T S ZOFAPEIFEE N TN D,
DC-DCa > R_R—HDAA v %Vﬁ‘ﬁiﬁéﬁz%i&MHrﬁwMHz VR

Z SiC/GaN

bz mTcE, BRIMULOEEIZ/R>TNWDHI T 7 MR T v
AD/PNEUERAREIC /2D, 2T & ,NU%1V7%D:7X%%®

IR BN FEBLITE D, LL, FTUAREIEHINTODHUER
D Mn-Zn 7 =7 A hTEE MHz UL LOEEKR COFHIZRE#ETH 5.
AL T MHz UL B2 BEREE S T2 VR =8k (LI,
CIP) /=ARFX BN AR AL LA KTy MRLERTET D
ZEEHMETDHLOTHD. L, WERIZCIPDEEICL D7 T A
Z — (LB RETRB RO RIZ O N D58 EN o - 7. TR & R
T 54k E LT, CIP R EETUEZ 8 UKL 77 L o4 @il 2
TEWIHENRD D V. KT, CIPRE~DOY I Ha—T 478

O BEALER I DWW T 5.

BRI E

WEMEok: 7- & LT BASF #1:8lo CIP Z /=, CIPD > U Hh=a— |k
WAXHRARANK 3 il (Stober 1£) 2 £ L 2, RKEELIZIZRE T THEL
THHEERH L.

U a— b CIP B L UOFEmEEL CIP 2K X #a#riEXRD) B &
BRI e A S e (FE-SEM) OO L7, $£7=, ElA A4
—LEEFIB)B LA A2 U o ZHEE A2 FAWT CIP 28Ik L, #%

l‘.*:ﬁﬁ % FE-SEM # X = /L ¥ — 4308 X #53#T(EDX) T L7-.

EBRRER
Fig. 1()IZ FIB TEIr L7=> U # =2— bk CIP OWrifi SEM 4%, (b)iC
EDX OfE A2 RT. “IRBFBEOa L N T A MG CIP REICY D b

BEDAER LTS Z RSz, BEIL20~40 [nm] Th -7, Wr
MO EDX /5 CIPEREZE TN Y ha— SR T0D I L aiR LT,
HEY IR EBL CIP OSHTfERICOVWTHHRET 5. Fig 2127
FRREALREE L 0, U I DY 20 ~ 40 [nm]FRJE O
DRII0OWE T2 Enbhotz. ZHH LY, CIPEHEIZ

BE

1) k% &5, SEl 77 =L L E=— 178, pp. 121-127 (2011)
2)  Stober, W., et al. J. Colloid Interface Sci., 26, pp. 62-69 (1968)
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Structure and Magnetic Properties of Fe-Al Alloy Single-Crystal Thin Films Formed on MgO(001) Substrates
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Fig. 1 (a-1)-(d-1) Out-of-plane and (a-2)—(d-2) in-plane XRD
patterns of FegyAl,, films deposited on MgO(001) substrates at (a) RT,
(b) 200 °C, (c) 400 °C, and (d) 600 °C. The intensity is shown in
logarithmic scale.
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ZECHR 1) M. Ohtake, T. Kawai, Y. Asai, M. Futamoto, and N. Inada: IcAUMS 2014, A6-10, Haikou, China, 29th Oct. 2014.
2) T. Kawali, T. Aida, M. Ohtake, and M. Futamoto: INTERMAG 2015, ED-05, Beijing, China, 14th May 2015.
3) T. Kawali, T. Aida, M. Ohtake, and M. Futamoto: J. Appl. Phys., 117, 17A303 (2015).

— 306 —



11aB - 4

F39E AR FIGREELE (2015)

Fe-Al(001) B dib T I OO 16558 25 )

JUHHTRR « RATFE « “AIER
(FaRR)
Magnetostrictive behavior of Fe-Al(001) single-crystal films

Tetsuroh Kawai, Mitsuru Ohtake, Masaaki Futamoto
(Chuo Univ.)

[ZLBHIT Fe-Al A4 ITEN -8R R 2 7~ LIRS
SEREENTWD. Al &4 &I L iEmpR R
PEPME T2 LHC R E REEEZ RS-0 Y, K8 2]
AL ERERT~ORERLEIREShD Y. L,
Fe-Al Hifk it i DI AE O s 11T M . ARS8 Tl
HIF(D03)2N BT bee ARG HNLD LAESN
ZAEEKEITH T bee(001) HAE St M A /ERL U [RlRRE
TEDORGEZFEZRE L.

EEAE Fe-Al 4% —7 v b (FejxAly, x=0-20
at. %) A A L CBEEZERF ~ /% ha A%y 23k
B2 D MgO(001) HifE A M _EIZE S 200 nm D%
JEREE 300 °C TEHL L7=. RHEED & XRD (2 X {E
B 72T B2 23 % LR L7 bee(001)HEAK fl ik
ThdZ LR L. B biifiL VSM T, BEITH
Fr b Y7L THROKR 1.2 kOe DIAfinfgss 1 CHlE L. Mk
HHICHAT DY FRERT Y IOV T HRE
EaOBPED B E 2 Z B U EE A AV,

%Eﬁﬁ%&%g Flg 1 0:E§£¥EUE%%%%TO F€90A1|0
P DR E BN T bee(001)[H DO SLBEKIE M (4 B #75)
Z LTk Y pure-Fe & FALL L T\ 5. S Hlh 71
(A//1100]) TEIZ LI-MEEIT A HX 7R T 0.2k0e D
INSIRRESG I ST CICHINZ T L TR Y, BEAK
XL R AITHONTIERRITER <. WEEdh Hm (1)
[110]) THIEE L 7o feaB 1T = AP0 T 0.2 kOe D/ S 721
LTI EL, BENRRKREL DI o0TH
IEIREL 20, 0.7k0e FRETRIFNT 5. T D DOZEH)
6i{|§ﬂ£*§@$¢£§%?ﬂ/ 3)"6%\{"% Hj;EZ) #jj, FegoAlzo
EDREE NI R > TV D, BHEhTIM CRIE LT
WETH-> THZDOHINIKE RBEGRTFEEZ R L,

1.0 kOe UL ETIFEATI4 5. F DIRIEIL FegAl oL D
HIXD IR E W, HOERIIRE R KRE L R DHICD
AVTIEREEC AT < . [R5\ CRLEE L 7=t DR
RTINS, DORXBHIKFEEZRL, 0.7k0e £
TIIARHAIZREEZ R L, 1.0 kOe VL ETlIfafi+ 5.
L/7L: 733\’) T, Feg()Alz() H%Tbj: bCC(OOl)ﬁ@%EﬁHEﬁ%E&ﬁ
P DAHINE 72 B (B 2 (X mE R GPE) DREE
L TWHEEZOND. 1.2k0e TORERE

A/ bee[100] A/ bee[110]
a-1 2
82kge Jorv ff~333§95,~23131

% 1.0 kOe

1.2kOe

Output

W %
| | | | | |
(b-1) (b-2)
0.2 kOe Joav 0.2 kOe Joav
0.5 kOe
\\“///“\\\v///“\ 0.5 kOe
g |07kOe 0.7 kOe
& o ———
=
S NN
1.0 kOe 1.0 kOe
\/\/\ e
1.2k0 1.2kOe
P — T —
| | | | | |

(=)

90 180 270 0 90 180 270 360
Rotating angle (deg.)

Fig. 1 Magnetostrictive behavior measured for (a) FegyAly
and (b) FeggAlyy (001) single-crystal films along (a-1 and b-1)
bce[100] and along (a-2 and b-2) bec[110] under various
magnetic fields.
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Characteristics of Fe-Co films deposited on Si substrates by PLD method
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