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Compared with droplet-matrix morphologies, the co-

continuous morphology provides synergistic mechanical 

and electrical properties. One of the challenges with 

immiscible polymer blends is that the morphologies 

generated during mixing are usually in a non-equilibrium 

state and tend to coarsen. Therefore, the refinement of 

co-continuous morphologies is necessary to obtain 

optimal blend properties. 
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2. Motivation 

4. Outlook 
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1. Introduction 

3. Methods 

The traditional solution for controlling the co-continuous 

morphology is incorporating organic compatibilizers or 

nanoparticles, which can promote morphology 

refinement1,2. It has been recognized that the 

introduction of these stabilizers not only significantly 

affects the morphology of polymer blends but can also 

alter properties and limit recycling options. The main 

objective of this research work is to develop a new 

compatibilization technique, which employs formation of 

a stereocomplex crystal (SC-crystal) in the interphase. 

This has a melt temperature higher than that of the  

polymer blend components to control the coarsening 

process.  

 PDLA is mixed with PMMA via melt mixing, and then 

added to the PVDF 

 PLLA is added to form a co-continuous blend, and then 

the PMMA/PDLA phase will migrate into the interphase 

to obtain a stereocomplex crystals of PLA in the 

interphase. Although the stereocomplex crystal formation of  PLA is 

partially understood, the effect of PMMA and shear on 

the SC-crystal formation will be studied. Furthermore, 

rheological techniques will be used to determine the 

mutual diffusion time of the blend components and to 

characterize the development of the blend interphase 

containing SC-crystals and their effect on the coarsening 

process of the co-continuous morphology. 
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Fig.1 Sample preparation procedure. 
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Fig.2 Formation of SC-crystal in the interphase of 

PVDF/PLLA  co-continuous blend. 
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Fig.3 Effect of SC-crystal formation in the interphase 

on the rheological properties of the interphase versus 

healing time at 200◦C for PDLA/PLLA bilayers . 


