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Raman spectroscopy is very useful to characterize the structure of various kinds of
carbon materials without destruction and contact. The measurement can be made in
a short time in air at room temperature. However, Raman spectra observed are
induced in a thin surface (30e60 nm depth). The important points that must be
paid attention to measure the Raman spectrum are described in this chapter, mainly
discussing the first order Raman spectrum. The disorder-induced Raman bands, such
as D band, are affected strongly by the texture of the carbon materials, due to the
preferred orientation of carbon layers. On the other hand, the Raman frequency of
the G band is independent of the texture, and the texture dependences of the intensity
and the band width of the G band are much weaker than those of the D band. To get a
high accuracy and reproducibility in Raman frequency, an in situ calibration using
Ne lamp is performed.

The relation between the intensity ratio of D to G bands ID/IG and the average
crystallite size along a-axis La is not unique, and the relations reported for various
carbon materials are scattered considerably, mainly because of the texture depen-
dence of the D band.
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On the basis of careful determination of the Raman parameters and the structural
parameters by X-ray diffraction for various carbon materials with different textures
and heat treatments, it is shown that the full width at half-maximum intensity of the
G band G-FWHM can be used as a measure for the characterization of the structure
of carbon materials. The dependences of G-FWHM on interlayer spacing d002 seem
to be divided into three steps: larger than 0.3415 nm (first step), between 0.3415 and
0.336 nm (second step), and smaller than 0.336 nm (third step).
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