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In this poster we present a comprehensive study of the physical properties and 

phase behavior of 1, 3 propanediol fatty acid esters (PADEs with even carbon number 

from C8 to C18) and of two of their binary system using XRD, DSC, polarized light 

microscopy and pNMR techniques.  The lamellar packing of the pure PADEs was 

similar and has been explained by a simple addition of multiples of the length of a 

carbon bond to a primitive structure.  The short chain length C8 and C10 samples and 

the longer chain C12 to C18 samples have however demonstrated different but close β 

polymorphs.  Much of the observed trends in behavior were explained by the difference 

in polymorphism between the two groups. 

T-X phase diagrams of two binary systems containing 1,3 propanediol distearate 

(SS or C18) combined with a) its closest counterparts in carbon chain lengths, i.e. the 

1,3 propanediol dipalmitate (PP or C16) and b) its most different counterpart in carbon 

chain length, the 1,3 propanediol dicaprylate (CC or C8) was constructed using DSC 

results and analyzed with a thermodynamic model based on the Hildebrand equation 

and using the Bragg-Williams approximation for non-ideality of mixing.  The phase 

diagram of SS/PP (C18/C16) binary system was eutectic while that of SS/CC (C18/C8) 

was monotectic.  The XRD results as well as the thermodynamic analysis evidenced the 

miscibility of the PADE species in the liquid state and a phase separation in the solid 

state. 

Modified Avrami model applied to the SFC vs. time curves indicated 

heterogeneous nucleation and spherulitic crystal development from sporadic nuclei and 

suggested that the rate of nucleation was higher for longer chain molecules.  The 

evolution of the relative hardness was correlated with the phase diagram and the 

enthalpy of melting, the final SFC, and with the microstructure.  


