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This chapter discusses from a practical standpoint how images given by transmission
electron microscopy (TEM) imaging and electron diffraction techniques are formed
and which data are obtained, allowing to describe and understand events occurring in
carbonization and graphitization processes. The various modes of TEM described
are contrasted bright field, hkl or hk dark field (ie, 002 and 11 DF), 002 lattice
fringes, and selected area electron diffraction. Also discussed are the TEM key pa-
rameters for observations, their limitations, possible errors, and remedies. Major key
issues considered are the object thickness, the object must be sufficiently thin to be a
weak phase object, and the determination of the object coherent transfer function
taking into account the objective lens defects and illumination defects. The data
given by TEM techniques lead to information on morphology, microtexture, and
structure of carbon materials. They allow precise definition of amorphous, turbos-
tratic (2D order), graphitized (3D order), partly graphitized, nongraphitized carbons,
as well as graphite, disordered carbons, carbonization, and graphitization. Examples
of application of the use of TEM techniques, in association with physicochemical
ones, such as elemental analysis, FTIR spectroscopy, X-ray diffraction, and so forth,
are given through the description of major events occurring during the evolution of
carbon precursors during carbonization in plastic phase, then secondary carboniza-
tion and graphitization. Microtextural, structural, and physicochemical transforma-
tions lead to a diversity of possible self-associations of basic structural units, leading
in a first step to the formation of liquid crystals or local molecular orientation (LMO)
domains, whose size depends on the chemical composition of the carbon precursors.
It is shown that during carbonization and graphitization treatments that the behavior
of carbon materials is governed by the size of LMO domains formed at the end of
primary carbonization, and a continuous series exists between lamellar soft carbons
and microporous hard carbons.
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