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Abstract— A functional film including the ultrafine ceramic particles has been examined for the practical usage in pack-
aging. By controlling metal ion concentrations, agitation speed and the amounts of dispersing agent, the particles of which
the size has been adjusted to about 10 nanometer, could be successfully dispersed into LDPE film by coating the surface with
oleic acid. The film containing two weight percentages of the particles had shown smaller decrease in mechanical strength than
that from exiting crushed fine particles of size 20 microns, so that the problem of strength declination was resolved. Fur-
thermore, the transmission of the visible light was compatible with the normal LDPE film as useful for practical packaging film.
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Fig. 1. Schematic flow sheet for preparation of ultrafine ceramic par-
ticles.
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Fig. 2. Structure comparison of synthesized ultrafine particles in the
magnetic liquid with typical inverse spinel Mn-Zn ferrite by
X-ray diffraction patterns.
(A : Pattern of inverse spinel structured Mn-Zn ferrite, B : FeCl,+
FeCl,, C:FeCl+FeCl,+MnCly)
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Fig. 3. Photos of ultrafine particles synthesized in this work. The upper
shows SEM photo of dried particles in the magnetic liquid.
The lower show TEM photo of ultrafine particles in liquid
phase treated with oleic acid.

Fig. 4. Optical microscopes of LDPE films filled with crushed fine
particles and ultrafine particles. The lower represents the
LDPE film filled with oleic acid treated ultrafine particles.
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Table 1. Physical properties of various ceramic filled LDPE films

Stress at Break point
Films yield point  Elongation Tensile strength
(MPa) (%) (MPa)
LDPE film 11.3 635 155
Ultrafine particles filled 11.1 580 142
LDPE film
Crushed fine particles 10.8 500 11.8
filled LDPE film
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Fig. 5. Comparison of light transmission of crushed fine particles filled
LDPE film and synthesized ultrafine particles filled one after

having the transmittance modified to that of 30-micrometer
thickness.

Table 2. Results of melt index to ceramic/LDPE composites

Composites Weight(g/10 min)
LDPE only 2483
LDPE+2wt% crushed fine particles 2.520
LDPE+2 wt% ultrafine particles 2.812
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