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We have used ellipsometry, AFM and grazing Incidence X-ray scattering (GIXS) to study the early stage ordering, 

prior to crystallization, for thin films of initially amorphous PET (Polyethylene terephthalate). In bulk polymers, past 

scattering studies have already suggested that the initial step of PET crystal nucleation involves phase separation of 

differing ordered regions through the process of spinodal decomposition. The aim of our experiments was to detect 

such pre-ordering in thin films in real space and reciprocal space, and to test the hypothesis that this kind of pre-

ordering process might be favoured at free surfaces, due to the influence of chain alignment and segmental mobility 

via reductions in the glass transition, Tg. In order to achieve this we established a protocol for making truly 

amorphous thin PET film sample on silicon wafers, this involved removing trapped solvent and any remnant PET 

crystals that existed after spin coating, which would otherwise act as strong nucleating agents.  

From the results of ellipsometry, the kinetics of crystallization of thin PET films were clarified quantitatively at various 

temperatures and film thicknesses, the induction time lasted about 1000 seconds at 110ºC. We concentrated AFM 

and GIXS measurements during this induction time period. Fourier analysis of the AFM data showed an isotropic 

structure increasing in size, consistent with the spinodal hypothesis and pre-ordering process. For a thinner 50 nm 

film annealed at 90 ºC we were able measure a two-stage volume change, consistent with a three-layer system 

(surface, bulk and substrate layer), due to enhancement in the rate of crystallization at the free interface. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


