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Report: 

 

3 copolymer families based on polyesters, which combine amide and additional ester groups, have been 

investigated. The samples were studied at room temperature and during heating and cooling scans to understand 

the crystalline structure and the thermal behavior. 

In Figure 1 the DSC results and X-ray diffraction patterns collected at room temperature for one copolymer 

family are shown as an example. The DSC scans shows the complex melting behavior of some of the copolymers 

which could indicate the presence of several crystalline phases, each of one corresponding to the homopolymers. 

The WAXS patterns acquired at room temperature show that the copolymers display a similar trend to that of 

the corresponding homopolymer. The copolymers rich in aliphatic diol (AlD) show a similar pattern with two 

distinctive peaks, whereas the copolymers rich in amido diol (AD) show two broad peaks. The position of the 

main peak (around 15 nm-1) shifts slightly with the composition, which indicates that crystalline unit cell 

depends on the copolymer composition. This is a characteristic of isodimorphic copolymers.  

The SAXS patterns show that the maxima in the intensity is composition dependent, as could be expected for 

isodimorphic copolymers. The q value at which the maximum appears is shifted from 0.25 to 0.7 nm-1 from 

aliphatic polyester (AlD) to polyester amide (AD), which reflects that the long period is bigger for aliphatic 

polyester than for polyester amide. For copolymers rich in amido diol, this component dominates having only 

small variations in the long period or qmax parameter. 
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Figure 1. DSC heating scans for homopolymers and copolymers based on aliphatic polyester and polyester 

amide. WAXS and SAXS patterns collected at room temperature. 

 

Due to the complexity of the materials, X-ray experiments acquired heating and cooling the material are needed 

to understand what happens at each endothermic peak of the DSC. Those experiments have been performed and 

the analysis is being carried out. The acquisition of WAXS and SAXS will allow us to understand if the several 

melting peaks correspond to the melting of several crystalline phases, each of one could correspond to crystalline 

phases resembling the one of the homopolymers, or if there is a reorganization of the crystals during heating.  

In addition to this copolymer family, two other families were investigated which have additional ester groups. 

X-ray studies were carried out with all the samples at room temperature and during heating and cooling. The 

analysis of the results is being carried out. This study will allow us to understand the role of intermolecular 

interactions on the crystallization of isodimorphic copolymers. 


