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Successive Self-Nucleation and Annealing (SSA) is a powerful thermal fractionation 

technique designed and implemented by Müller et al.
1,2

 that can efficiently characterize the 

distributions of defects (branches, comonomers, tacticity, among others) along crystallizable 

chains. SSA applies a series of successive cooling and heating runs to a self-nucleated sample 

that promotes the creation of a series of thermal fractions with a specific lamellar thicknesses 

and melting point distribution thanks to the presence of defects along the chains. Recently, we 

applied SSA to characterize thermoplastic polyurethanes (TPUs)
3
 and 

polyethylene/polypropylene blends
4
. The changes in structure and morphology of TPUs before 

and after SSA fractionation were monitored by Differential Scanning Calorimetry (DSC), in situ 

real-time Small and Wide-angle X-ray scattering synchrotron experiments (SAXS/WAXS) and 

Atomic Force Microscopy (AFM). The SSA fractionated samples experienced a general 

increase in lamellar thickness that has been revealed by both AFM and SAXS and a distribution 

of lamellar thickness estimated by DSC and AFM. The refined crystalline structure obtained 

after SSA produced a number of clear WAXS reflections, as compared to the unfractionated 

materials, facilitating the determination of the TPUs crystallinity degree by WAXS. 

On the other hand, a new tailor-made SSA protocol, able to fractionate both PE and PP in 

the same temperature protocol, was designed and implemented. The fractionation of model 

blends with known composition allowed the assessment of the temperature ranges where co-

crystallization among the blend components did not occur, enabling the development of a 

method for the quantitative evaluation of the amount of the high melting PE component and of 

the PP phase in a blend. Finally, the composition of two recycled blends was successfully 

assessed by means of the novel quantitative method and the results were compared with those 

achieved by a solution-based fractionation technique on the same materials.  
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