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According to literature data most of the carbonatabes,
produced by various catalytic methods, are decdrate
spherical carbon nanocapsules of a diameter of190-
nm, with a catalyst metal core [1]. In this papee
suggest a new concept of production of carbon
nanocapsules with a ferromagnetic core by a catalyt
disproportionation of carbon monoxide (CO), depeabiat

the reactor sites spatially separated from thes saf
deposition of other products of the process (carbon
nanotubes, large carbon onions, amorphous carbon).

A Fe,0; powder of a specific surface area of 18gqmwas
placed in a Cu crucible and heated up to 540 —°60i

CO gas flowing through a quartz tube reactor. Petsdaf

the reaction were studied by Transmission Electron
Microscopy (TEM), High Resolution Transmission
Electron Microscopy (HRTEM), Energy Dispersive
Spectrum (EDS) analysis and X-Ray Diffractometry
(XRD).

Figure 1 shows HRTEM image of two carbon-
encapsulated nanoclusters with defect-free crysall
structure. HRTEM micro-diffraction pattern, EDS
analysis and XRD revealed that the nanocapsulescore
consist of highly crystalline magnetite ¢&R).
Deposition of such nanoparticles, with a diamete? o

10 nm, has been found to occur at cooled parthef t
reactor.

A possible mechanism for a formation of the
nanostructures is suggested. In particular, wernasghat
the core-clusters are generated in the active nbrthe
reaction of carbon monoxide disproportionation, levhi
carbon shells, encapsulating a core, are formethga
diffusion of the latter from the active zone of tleaction,

in a CO atmosphere. Indeed, movement of aerosol
particles is known to be governed by diffusion eatthan
gravitation and aerodynamic principles. In our
experiment, the aerosol &, particles have been found
to diffuse along the temperature and concentration
gradient from the active zone of the reaction i th
directions along and even against (!) the gas flduring
their diffusion in a CO atmosphere, these core olastes

act as catalysts and instigate the formation of
encapsulating carbon shells.

The encapsulating carbon shells of thesJzenano-
clusters are stable in air at room temperature dounot
prevent them at high temperatures. Accordingly,s¢he
nanoparticles may also act as catalysts for the
corresponding production of carbon nanomateriaks vi

carbon monoxide disproportionation. For example, we
have demonstrated the corresponding transforméiom
Fe;0, core to a nanoparticle of a pure Fe with a
simultaneous formation of additional encapsulating
carbon layers. Figure 2 displays an HRTEM image of
such a nanocapsule. One can clearly seen an ~ 1Benm
cluster encapsulated by as many as 6 concentrisi-qua
spherical carbon shells. The distance between ahgon
layers are found to be close to that of graphitg4 Gm.
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Fig. 1. HRTEM image of two carbon-encapsulated
nanoclusters of RO,.

Fig. 2. HRTEM image of a carbon nanocapsule
with a Fe core.



