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Small-angle X-ray scattering (SAXS) is used to characterize closed pores as well as
open pores, although other techniques are possible to evaluate only open pores.
SAXS is the scattering that occurs in an extremely small-angle region around inci-
dent X-ray beam (direct beam) when the X-ray passes through a particle of
w100 nm in size or a substance that has inhomogeneous region in electron density
of the size. In general, SAXS pattern is divided into three regions I, II, and III on the
scattering angle. Region I, usually called the Guinier region, gives the information
on size (gyration radius Rg) of the pore. However, we should take care note that the
Guinier analysis is effective in the region of q ¼ 0e(1/Rg) nm

�1. The information on
the shape of the scatterer is obtained from region II, transition from region I to II
occurring around 1/Rg. From region III, the information on the roughness of the sur-
face of the scatterer is obtained. SAXS patterns also can be analyzed by using a
Fourier transform. However, SAXS data can be obtained only from qmin to qmax.
If we integrate SAXS data for the finite range, there are “ghost peaks” caused by
the effect of the truncation in the resulting data. Namely, the swells that have a
period of 2p/qmin and 2p/qmax should appear. When we use the distance distribution
function, therefore, it is important to pay attention to general rules for the Fourier
transform. Carbon materials, particularly porous carbons, are required to be packed
into the specimen holder quickly after drying at a suitable temperature depending on
the properties of samples, in order to avoid the effect of adsorbed moisture on the
SAXS intensities. In fact, variations of SAXS intensities by adsorbed vapor have
been studied by use of activated carbon fibers. One of the things that we have to
consider in SAXS measurement is scattering by air. To prevent the effect of air, a
vacuum chamber is located between the specimen holder and detector.
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