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Epl-015 ) Finite-Size Effects in Magnetic and

Transport Properties of Magnetite Nanoparticles
JANG Eung Young, JANG Jung-Tak', CHOI Deung
Jang, CHOI JinSil', CHEON Jinwoo', KIM Tae
Hee(Department of Physics, Ewha Womans University, Seoul
120-750, South Korea. ’Depamnen: of Chemistry, Yonsei
University, Seoul 120-749, South Korea)  Rapid develop-
ment in nanotechnology has made it possible to make
nanoparticles with more precision and to manipulate
them. Magnetite (Fe;Os) nanoparticles is currently one
of key materials for applications in magnetic storage
and many bioinspired applications because bulk Fe;O4
has a high Curie temperature (Tc = ~850K) and nearly
full spin polarization at room temperature (RT).[1]
Magnetite is perhaps the oldest magnetic material
known, however the understanding of the correlation
between magnetic properties and particle size is
incomplete. In this work, Fe;O4 nanoparticles with dif-
ferent sizes ranging from 6 to 12 nm have been pre-
pared in a well-controlled manner by a nonhydrolytic
synthetic method. X-ray diffraction and HRTEM analy-
sis showed a single cubic inverse spinel phase for our
samples. Chemical analysis was also performed using
EDX for synthesized magnetite nanoparticles. Here, we
report the investigation of magnetism and magneto-
resistance (MR) in Fe;Os nanoparticle pellets.
Significant intergrain MR of ~ 10 % in 2 kG was ob-
served at RT in highly monodispersed (c = 5 %) single
crystalline  Fe;Os nanoparticles.  Superparamagnetic

(SPM) behavior was also observed in pressed pellets of
magnetite at RT. The enhanced MR and the SPM be-
havior could arise from the subtle interplay between the
intrinsic  properties, size distribution of the mnano-
particles, finite-size effects and the interparticle
interactions.[2] Our results show clearly that finite-size
effects dominate the magnetic behavior of individual
nanoparticles, increasing their relevance as the particle
size decreases.

*This work is supported in part by grant No.
RO1-2006-000-11227-0 from the Basic Research Program
of the Korea Science &Engineering Foundation and
grant No. (MIC) A1100-0601-0033 from Electronics and
Telecommunications Research Institute in Korea.
References: [1] J. M. D. Coey et al., Appl. Phys. Lett.
72, 734 (1998).

[2] X. Batlle and A. Labarta, J. Phys. D: Appl. Phys.
35, R15-R42 (2002).

Epl-016 ) Electrical Properties of Polyacetylene

Nanoparticles Synthesized in Non-aqueous Emulsion
System ¢+ 417, MUELLER Kevin', KLAPPER
MARKUS', MUELLEN KLAUS', ¥ @9%(A] &gz
W7} 8t7] &3 578, 'Max Planck Institute for Polymer
Research, Germany. ‘xesty Eaj3FE)  We have
synthesized polyacetylene (PA) nanoparticles in the
non-aqueous emulsion system using a Luttinger catalyst.
The nonaqueous emulsion system consists. of cyclo-
hexane as the continuous and acetonitrile as the dis-
persed phase, and the poly(isoprene)-block-poly
(methylmethacrylate) (PI-b-PMMA) copolymers were
added to stabilize the system as the emulsifiers. The
obtained PA nanoparticles were dispersed in the pure
n-hexane. Atomic force microscopy (AFM) and scan-
ning electron microscopy (SEM) images reveal that PA
nanoparticles have the spherical geometry with the typi-
cal size of 40 nm (* 10 nm). The electrical transport
measurement of pellets formed with the iodine doped
PA nanoparticles was carried out by the four-probe
technique. Also, the electrical transport properties of a
single iodine doped polyacetylene nanoparticle were car-
ried out by the conducting probe atomic force micro-

scopy (CP-AFM).

Epl-017 ) Size-Dependent Characteristics of Electro-

chemically Synthesized Conducting Polymer Nanomaterials
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HONG Young ki, PARK Dong hyuk, KIM Bo hyun',
JOO  Jinsoo'(Department of Physics, Korea University.
'Department of Physics, Kkorea University.) We fab-
ricated nanoporous anodic aluminum oxide (ALOs)
templates with various diameter (20 nm ~ 80 nm) by
anodizing aluminum plate in acidic solution. Using
these templates and purchased nanoporous templates, m
-conjugated polypyrrole (PPy) nanomaterials with vari-
ous sizes were synthesized through electrochemical pol-
ymerization method. From scanning electron microscope
and transmission electron microscope photographs, we
observed the formation of nanowires with various diam-
eters and obtained relatively long nanowires of PPy (>
40 um in length). To discern the structural, conforma-
tional, and optical properties of the m-conjugated poly-
meric nano-systems, Fourier transform-infrared spectro-
scopy and ultraviolet-visible absorption spectroscopy
were performed. The electrical properties of the =
-conjugated polymeric nano-systems were investigated
by measuring DC conductivities of conducting PPy
nanomaterials using 2-probe and 4-probe patterns. From
the experimental data, we discuss about size-dependent
characteristics of conducting PPy nanomaterials.
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Epl-020 ) Fabrication of high current field emitter

from carbon nano fiber films under extremely small
pattems A Y, o] £, i IHoFFO oA
ZA| 28l 8H)  We report high current density field
emission from carbon nanofiber (CNF) films synthe-
sized using electroplated Ni catalysts on gold buffer
layers via hotfilament chemical vapor deposition
(HFCVD) method. Furthermore, we make sufficient
field emitter under various conditions — synthesized
temperature &thickness of Ni films. Thickness of Ni
films &Temperature during HFCVD process arevery
dominant factor to synthesize good CNF that use field
emission cathode. Specially, we find the condition to
synthesize CNF sufficient for using field emission
cathode. Furthermore, we make CNF emitter to use
extremely small patterns and verify its emission
properties.

Epl-021 ) Defect-induced loading of Pt nano-

particles on carbon nanotubes  KIM Sung Jin, KIM
Ki Kang, AN Kay Hyeok, LEE Young Hee
(Sungkyunkwan University, Physics Division.) ~ Nanostructured
carbon materials are potentially of great technological
interest for the development of electronic, catalytic, hy-
drogen-storage and fuel cell systems. Carbon nanotubes
(CNTs)-supported Pt nanoparticle catalysts were pre-
pared by a rapid microwave technique for fuel cells.
Microwave rapid heating has received considerable at-
tention as a new promising method for the preparation
of carbon support. Yet, the uniform distribution of Pt
nanoparticles and monodispersion in sizes are still far
from practical limit. In this work, we introduced de-
fects of carbon nanotubes by using additional oxidant
during strong acid treatment. Pt nanoparticles were
loaded on carbon nanotubes under microwave oven.
QOur Raman spectra and X-ray diffraction analysis
proved that the defect created during oxidation and mi-
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