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The multiple melting behaviour of semicrystalline PET has been the subject of intense research 
over the last decades [1, 2, 5 and references therein]. The interpretation of the DSC scans is 
mainly focused in two different viewpoints: a) a melting-recrystallization-remelting process taking 
place upon heating [1]; and b) the melting of original lamellae [2]. At the heart of this controversy 
underlies the debate on the detailed nanostructure of PET, whether constituted by stacks of 
lamellae separated by pockets of amorphous material [3], or by homogeneously distributed 
lamellar stacks [4].  
 
In the first nanostructural model in which lamellar stacks are separated by pockets of amorphous 
material, the low temperature melting endotherm observed in the DSC scans of isothermally 
crystallized PET is often attributed to the melting of thinner (secondary) crystals. Melting of 
primary lamellae stacks gives rise to the high temperature endotherm, in case of dual melting 
behaviour, or to a middle temperature endotherm, in case of triple melting behaviour. In the latter 
case, the final endotherm is associated to re-crystallization or crystal perfection during heating. 
However, Modulated DSC studies in melt crystallized PET offered evidence of an exothermic 
process taking place almost simultaneously to the melting of secondary crystals [2]. Hence, an 
overlapping of a melting-recrystallization process with the melting of a dual lamellar stack 
population was suggested. Moreover, recent fast calorimetry studies (2700 K/s) in melt 
crystallized PET films show a single broad melting peak associated to the occurrence of a 
monomodal distribution of lamellae thickness [5]. Hence, the debate is still open. 
 
In this presentation, recent studies on the re-crystallization processes taking place in cold-
crystallized PET upon heating will be summarized. The study is based on simultaneous SAXS and 
WAXS measurements recently carried out at HASYLAB. PET samples, cold crystallized for 9 
hours in the temperature range of Ta = 100 ºC – 190 ºC, have been investigated. The WAXS and 
SAXS analysis reveals the structural rearrangements occurring upon heating the cold-crystallized 
samples. The degree of crystallinity, crystal coherence lateral size and long period values, 
determined as a function of temperature, suggest that for low Ta values, a melting – 
recrystallization – melting process takes place upon heating. The recrystallization process is 
observed at temperatures close to the low temperature endothermic peak appearing in the DSC 
scan. For samples annealed at Ta, a continuous melting process is dominant through the whole 
entire temperature range, however, a simultaneous re-crystallization process cannot be 
disregarded. 
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