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Report:

Carbon-nickel (~30 at.%) nanocomposite thin films grown in the temperature
range of RT-500°C have been investigated by the means of XANES and EXAFS at the
ROBL beamline. The samples had been previously characterized by the means of
transmission electron microscopy and x-ray diffraction. The latter shows that nickel is
in the form of nanoparticles whose shape, size and phase depends on the growth
conditions: Ni nanoparticles are nanorods with the diameter 3-10 nm in the temperature
range of 500-300°C while lower temperatures prevent the columnar growth and
particles exhibit granular shape. At 500-400°C, Ni is essentially in fcc metallic phase.
When the temperature decreases, new hexagonal phase starts to form which becomes
dominat at 300°C. For lower growth temperatures, no crystalline structure could be
determined due to possible particle size effects or inherent amorphous structure.

The purpose of the EXAFS investigations was to get some information on the

nearest neighbour coordination, local degree of atomic disorder and to identify possible
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Fig. 1. The amplitude of the Fourrier
transform of EXAFS oscillations of the
C:Ni nanocomposites grown at RT-
500°C.

size effects. The results are summarized in Fig. 1
which presents the amplitude of the Fourrier
transform of the EXAFS oscillations of the C:Ni
nanocomposites grown at different temperatures.
These amplitude variations represent the
distribution of the nearest neighbours in the
coordination shells. One can see at 500-400°C a
highly ordered Ni phase forms with the well
defined first Ni-Ni and, more importantly, higher
coordination shells. This structure corresponds to
fcc Ni. At 300°C, one can identify additional
nearest coordination shell which is attributed to
Ni-C bonds. This allows identifying that the
hexagonal phase observed by x-ray diffraction
should be attributed to nickel carbide. At this
temperature, still higher coordination shells could
be identified which shows certain degree of

crystallinity. Further decrease in temperature

results in significant drop of the intensity of the coordination shells higher than the first

Ni-C and Ni-Ni. This indicates about significant degree of disorder present within the

nickel nanoparticles. No significant variation in the Ni-C intensity allows to

demonstrate that indeed this effect cannot be attributed to the size effects but to the

internal structure of Ni nanoparticles. These tendecies have been confirmed in the

XANES spectra of the corresponding films.

In summary, EXAFS and XANES investigations have allowed to get deeper

insights in the atomic structure of the Ni nanoparticles of C:Ni nanocomposite films.

Thes results have been correlated with the magnetic properties. A manuscript has been

submitted and now is in the review process.
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