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Polymer crystallization mechanism has been studied for a long time. The classical nucleation 

theory has explained the crystal nucleation and growth mechanism[1], while the existence of density 

fluctuations with the formation of precursor domains during the initial stage of crystallization has 

been discussed using experimental[2], simulation[3] and theoretical studies[4].  Recently, the 

density fluctuations during the induction period of crystallization for poly(trimethylene 

terephthalate) (PTT) from the glassy state has been reported[4]. 

In order to clarify the density fluctuations, we have investigated the crystallization processes of 

PTT using X-ray techniques. The isothermal crystallization from the melt state of poly(trimethylene 

terephthalate) (PTT) has been studied by wide-angle X-ray diffraction (WAXD), small-angle X-ray 

scattering (SAXS) and ultra-small-angle X-ray scattering (USAXS). Large scattering intensity in the 

low-q region IL(q) has been observed by SAXS and USAXS during the early stage of crystallizations. 

IL(q) increases with time, reaches a maximum, and decreases. On the other hand, the scattering 

intensity in the high-q region (I||(q)) has a peak around q = 0.08 Å-1, and monotonically increases 

with tc. We have quantitatively analyzed the X-ray results using the scattering equations which can 

simultaneously deal with the hierarchical structures consisting of the crystallites and their aggregates. 

The results revealed the crystallization mechanism in which the crystalline nodules cover the entire 

sample with the aggregation regions[6]. The conclusion quantitatively showed that the large SAXS 

intensity is due to the correlations among the heterogeneous aggregation regions of the nodules. 
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