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Rapid cooling of the equilibrium liquid of isotactic polypropylenes (iPP) to ambient 
temperature results in formation of a semi-mesomorphic superstructure in which amorphous 
phase and mesophase coexist in a metastable arrested equilibrium. The mesophase 
irreversibly transforms on heating into monoclinic structure, which frequently has been 
analyzed for the iPP homopolymer by temperature-resolved X-ray techniques. We extended 
the previous work about the solid–solid phase transition of the homopolymer to random 
copolymers of propylene with 1-butene since it was found by analyses of (i) the density, (ii) 
melting temperature of the mesophase by fast scanning chip calorimetry, and (iii) X-ray 
scattering that 1-butene co-units are incorporated in the mesophase on structure formation at 
rapid cooling. As a consequence, it was assumed that the transition into monoclinic structure 
in random copolymers occurs at lower temperature than in the homopolymer. The figure 
below shows 2D X-ray images of iPP and copolymers of propylene with 6 and 11 mol-% of 
1-butene (iPP-But.6; iPP-But.11), collected on heating of samples with an initially semi-
mesomorphic structure. Comparison of the pattern, taken at identical temperature of e.g. 
78°C, indicates that crystalline reflections appear at lower temperature in case copolymers, 
confirming an effect of constitutional chain defects on the stability of the mesophase. The 
research performed contributes to further understanding of the process of structure formation 
and properties of the important class of polyolefin materials. 
 

 
 
Figure 1: 2D WAXS images of iPP with 0, 6 and 11 mol-% of 1-butene, taken as a function of 
temperature during continuous heating of semi-mesomorphic samples. 


