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1. Introduction
The crystallization behavior and morphology of isotactic polypropylene (iPP) is strongly
dependent on the crystallization conditions; i.e. cooling rate, isothermal temperature,
additives like nucleating agents. The influence of the cooling speed –rapid cooling by ultra
fast scanning nanocalorimetry –on the crystallization behavior of iPP has been intensively
studied by Prof. C. Schick et al. [1-3]. Fast scanning calorimetry makes it possible to cool
in a controlled way. The critical rate for mesophase formation has been confirmed to be
100 K/s [4, 5]. Cooling rates of 0.1 to 160 K/s leads to the formation of the monoclinic α-
crystal. At cooling rates of 1000 K/s and higher the mesophase formation can be
suppressed, which leads to fully amorphous iPP.

2. HPer DSC

v Nucleated versus virgin PP material
v Different crystallization kinetics; dependent on Nucleating Agent

3. Ultra Fast Differential Scanning Chip
Calorimeter (UFDSCC)

Three well distinguishable regions:
v Change in melting behavior
v Cold crystallization development
v No changeè quenching rate!

4. Melting of PP by UFDSCC

Quenching Rate:

Virgin PP è 1000 K/s
Nucleated PPè 8000 K/s

Quenching Rate:
Nucleated PP  1è 8000 K/s
Nucleated PP  2è 4000 K/s
Subtle composition changes (ppm)
in virgin material lead to observable
effects in cold crystallization
behavior

5. Synergy HPer DSC and UFDSCC

Good agreement HPer DSC  and UFDSCC

6. Conclusion
In this study, the dependence of cold crystallization on cooling history has been investigated.
The outcome of this study revealed elements which will be used for development of
crystallization theory from the cold side. Crystallization kinetics of the PP samples with and
without the nucleating agents has been studied on the very broad cooling rate range that
includes all realistic (processing) speeds. The outstanding agreement between the results of two
techniques as HPer DSC [6-9] and UFDSCC has been obtained due to a new calibration
approach.
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