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Fig. 1 Specific volume changes versus temperature
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Fig. 2 Specific volume changes versus crystallization time
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Fig. 6 X(t) of iPP versus crystallization time
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Table 1  Crystallization parameters of iPP calculated with Jeziorny
method
P (MPa)
Parameter X(t)
15 50 100 150 200
n 0.08 ~ 1 3.02 2.8 2.68 3.03 2.62
0.49 0.50 0.51 0.45 0.52
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PVT STUDIES ON CRYSTALLIZATION BEHAVIORS OF iPP

Qin-xing Zhang, Qian Li, Li-xia Wang, Guo-qiang Zheng, Chang-yu Shen
( National Engineering Research Center for Advance Polymer Processing Technology, Zhengzhou Unicersity, Zhengzhou 450002 )

Abstract The crystallization behaviors and crystallization kinetics of iPP in pressure field were investigated
by confining-fluid pressure-volume-temperature ( PVT) measurement technique. The absolute specific volume
of the polymer can be obtained by correcting the relative volume difference with the specific volume of the
confining fluid. So it was an effective method by confining-fluid pressure-volume-temperature ( PVT)
measurement to catch information of crystallization of semicrystalline polymers. The results revealed that
molecular chain of iPP was introduced more easily into crystal lattice with powerful free energy of molecular
chain improved by pressure field so as to improve the crystallization temperature and crystallization speed.
Formula of crystallization temperature with pressure was found by means of data fitting. It was attempted to
build a crystallization kinetics model by improving Jeziorny equation which can forecast the crystallization
process of the (PP in pressure environment. The results showed that crystallization curves can be suitable for
explaining some changes of the crystallization of iPP when crystallinity exceeded 0.08. Growth pattern of
crystallization accorded with the behavior of 2-dimensional crystallites. Decrease of free volume was one of the
main causes for the increase of crystallization rate.

Keywords Confining-fluid PVT measurement technique, Pressure field, Crystallization behavior,

Crystallization kinetics



