F A St 4t 58, 85-90 (2016)

AVYR=Z XD ARICHERENEF/ R TF—IVEMEED

BEMEOHFR

wREA Iy EE e HAIRZ
JUN TR b L ge b SRl 2 se % SERE R A8

Takayuki TAJIRI and Masaki MITO: Crystal Structure and Magnetic Property on
Magnetic Nanoparticles Synthesized in Mesoporous Silica

We synthesized NiO nanoparticles with particle sizes ranging from about 2 to 22 nm in the pores
of mesoporous silica and investigated their crystal structure and magnetic properties. The mesoporous
silica was used as a template to equalize the particle size during the fabrication of NiO nanoparticles.
The NiO nanoparticles in mesoporous silica exhibited the interesting size dependences of crystal
structure and magnetic properties. The experimental results indicated that the magnetic properties of
the NiO nanoparticles were strongly correlated with both the lattice strain and rhombohedral distortion
of rock-salt structure. The magnetic properties for particle sizes above 8 nm exhibited significant
decreases in both magnetic anisotropy energy and coercive field, which was attributed to the particle

shape distortion.
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1 SBA-ISOTEMf4(a, b) &ML DX X (c).
(TEM images and schematics of SBA-15.) N/ kA
o [110] &l (a), [100] &75#h (b) JilHID—&K
TeAll LA O TEM 4.
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2 SBA-ISHTHM L 727/ R O#ERE K. (Schematic
images of nanoparticles synthesized in pores of SBA-
15.) SBA-15(a) & F / #iF %N L 72 SBA-15(b)
Lz oW (c).
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3 SBA-15#ifLH DNiOF / ¥ F D TEM L. (TEM
images of NiO nanoparticles synthesized in pores
of SBA-15.) (a) KT ¥ A Xd=3.7nm, (b)d=
12.2 nm.
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4 SBA-15#i{LHF DO NiOF /. FDXRD/VY — >,
(Powder XRD patterns for NiO nanoparticles in SBA-

15.)
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