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SPELEEM study on the reaction process of metal catalyst for carbon

nanotubes on an oxide layer on Si substrates
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The surface reaction of Fe, which acts as a catalyst for the growth of carbon nanotubes, was investigated in
situ by SPELEEM at the beamline BL27SU of SPring-8. Using a Fe thin film formed on a Si substrate, where
the void area of clean surfaces and oxide thin film area coexisted, we were able to observe the changes in the
microscopic distribution and chemical state of Fe during the sample heating process. We found that Fe atoms
form silicides and diffuse to the Si substrate at both void and oxide areas. This feature is different from the Co

case, suggesting that the diffusion path of Fe differs from that of Co.
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Fig.1 PEEM image of the sample. The diameter of
field of view (FOV) is 30 u m, and the excitation
photon energy was 708 eV.
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Fig.2 Fe L-edge XAS captured from oxide surface area
(a) in Fig.1.
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Fig.3 Fe L-edge XAS captured from clean surface
area (b) in Fig.1.
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Fig. 4 Substrate temperature dependence on the edge
jump of Fe L-edge XAS normalized by background
captured from the oxide surface area, (a), and clean
surface area, (b).
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» PEEM: Photoemission Electron Microscope
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