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Newly developed technologies in pVT-scanning calorimetry or transitiometry, and in
spectro-calorimetry have yield a series of instruments which help to investigate in depth
temperature and pressure effects on fundamental physical chemistry phenomena as well as on
industrial processes. On the one hand, transitiometry is at the centre of several experimental
investigations; its principle allows to scan in the working cell of avery sensitive calorimeter one
of the independent variables (p, V or T) while the other independent variable is kept constant.
The change of the dependent variable is recorded simultaneously with the thermal effect
associated with the process or the system under investigation. In the case of a nonreacting
system which remains in a homogeneous state, both the mechanical and thermal outputs thus
obtained give straightforward access to different pairs of thermomechanical coefficients: a, and
kT, bv and kr, Cp and ap, Cy and by, depending on the couple of selected independent variables.
When the system or the material sample goes through a chemical reaction or a phase change, the
recorded information yields the corresponding heat and pVT characteristics. The actual operating
ranges of scanning transitiometry are respectively 173K <T <673 K and 0.1 < p < 200 MPa (or
400 MPa). On the other hand, with the use of optical fibers, probes for in situ spectroscopic
readings from UV to NIR and other types of probes (pH, ultrasounds, ...) aswell as injection and
stirring devices, reaction calorimetry has become a multipurpose technique to investigate
reacting systems.

With such equipments bulk properties, transitions as well as reactions (for example
polymerization) can be advantageously studied. Selected examples all dealing with polymeric
systems (including biopolymers) will be shown, namely measurements of thermomechanical
coefficients (thermal expansion, compressibility), characterization of transitions (fusion,
crystallization, glass transition gelatinization) and particle synthesis. All examples show that
scanning transitiometry and instrumented reaction calorimetry are versatile techniques to fully
characterize thermophysical properties as well as thermodynamic behavior of a large variety of
systems and materials.
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