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Surface modification of several layers of multi-walled carbon

nanotubes studied by soft X-ray photoelectron spectroscopy
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To control the properties of carbon nanotubes (CNTs) by a surface modification, thick films composed
of single-walled (SW) and multi-walled (MW) CNTs were exposed to hydrogen gas containing an atomic
hydrogen. The chemical reactions were analyzed by soft-x-ray photoelectron spectroscopy. With increasing
the hydrogen exposure, the peak width of Cls spectrum changed to be broader. While these changes indicated
saturation trend, the change in the thick film of SWCNTSs was larger than that of MWCNTs. In addition,
the peaks of Raman spectra corresponding to CNTs with narrower diameter disappeared after the hydrogen

exposures. These results suggest that the chemical reaction depends on the diameter of CNTs.
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Fig. 1 Main peaks of C 1s of MWCNTSs at various stages of

atomic H exposures.
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Fig. 2 Main peaks of C 1s of SWCNTSs at various stages of

atomic H exposures.
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Fig. 3 Plot of FWHM of C 1s vs. the total amount of atomic

hydrogen exposure.
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