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Chemically-bonded hetero interfaces between carbon—metal and carbon—organic were
prepared using a mechanochemical solid state reaction based on a centrifugal ball mill. The
interfacial reactions were moderately controlled by the share stress in order to generate dangling
bonds on the material surfaces. (Chapter 1) The homogeneous a—iron (Fe) particles at the milling
equilibrium state were prepared under an argon atmosphere. Subsequently, the particles were
milled at an oxygen atmosphere to form oxide layers on the surfaces. The near-surfaces of the
oxide layers with the thickness of 1.79 nm, which were obtained at the initial oxidation stage,
consisted of Fe;O4-like structure and contained rich unpaired electrons on the oxygen atoms of
the oxide lattices. (Chapter 2) The resultant iron oxide surfaces with the unpaired electrons were
mechanochemically reacted with methane (CH4) to investigate the interfacial dissociative
adsorption behaviors. The C—H bonding of CH, dissociation clearly occurred and the resultant
methyl radical effectively formed Fe” O—C bondings with the oxygen atoms of the iron oxide
layers. (Chapter 3) The mechanochemical reaction of the iron oxide surfaces with graphite
particles was investigated. The oxygen atoms of the iron oxides effectively dissociated the C—H
bondings of the graphite edge site, and then the Fe” O—C bondings were effectively formed. The
composite particles were homogeneously coated by the graphite particles, and the amount of the
drop off graphite from the resultant composites after the supersonication treatments was 85 %
less than that of the other commercial iron graphite composites. (Chapter 4) In order to
investigate the applications for the mechanochemical fabrication of the other hetero interfaces,
the carbon fiber reinforced plastics consist of the carbon fiber and nylon-6 was prepared by the
mechanochemical reaction. The surface defects on the graphite terminal structure of the fiber and
the nylon-6 induced by the mechanochemical reaction effectively formed carbon—organic
interfacial C—N—C bondings. These results suggested the availability of the mechanochemical
reactions for forming the various hetero interfaces. (Chapter 5)

In summary (Chapter 6), the efficient preparation of the carbon—metal and carbon—organic
hetero interfaces with the chemical bondings were successfully achieved using the
mechanochemical reaction, which can be applicable for preparing the functional composite
materials.
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