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Thermal analysis includes thermogravimetry (TG), differential thermogravimetry
(DTG), differential scanning calorimetry (DSC), and differential thermal analysis
(DTA).

TG measures the continuous mass change of a carbon or a carbonaceous material
when the sample is continuously heated or cooled in a defined atmosphere. By
differentiation, DTG curve may be electronically derived. In-practice measurement
conditions (instrument, heating rate, atmospheric gas, flow rate of the gas, sample
mass, etc.) can profoundly affect TG and DTG curve. TG data are mainly with re-
gard to a material’s composition as a function of precisely controlled temperature
and DTG record clearly demonstrate at what temperature a maximum rate of
mass change appears to take place. TG and DTG have been frequently employed
in order to understand carbonization of various precursors, oxidation of carbona-
ceous materials for stabilization and activation, and surface functional groups of
carbon materials.

DTA and DSC are differential methods. Both of them concern thermal events
that originate from physical or chemical changes during a controlled thermal pro-
gram. DTA measures the temperature difference between the sample and the inert
reference. Usually in a DTA curve peaks representing endothermic events are plotted
downward and exothermic ones are plotted upward. Comparatively, DSC is more
often used for quantitative measurement of energy changes. Energy of heat is put
into as compensation to keep the temperature of the tested-sample and the reference
to be the same at any time. DSC is just the plot recording of the energy supplies
against the programmed temperature. In general, a specific direction index should
be clearly marked on the record, pointing out which direction stands for an
endothermic event or vice versa. The effect of testing conditions, heating rate in
particular, on DTA and DSC curves is much more marked.

In this chapter, experimental results of these four thermal techniques reported in
various articles in the literature are introduced in order to show how these techniques
give useful information. All these thermal techniques are sorted with different pre-
cursors and then are explained in detail. No matter whether these thermal techniques
are used separately or in conjunction with each another, they play very important
roles in understanding the carbonization of carbon precursors, thus facilitating the
further understanding of the resultant carbon materials.
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