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Poly(ethylene terephthalate) (PET) is widely used in the packaging industry. The oxygen 

barrier properties of PET are acceptable for many food and beverage products, but do not meet 
the stringent requirements for packaging highly oxygen-sensitive products. Blending PET with 
aromatic polyamides, such as poly(m-xylyene adipamide) (MXD6), reduces the inherent oxygen 
permeability of the polyester matrix.  Due to the immiscibility of these two parent polymers, a 
compatibilizer is necessary to achieve an efficient and stable mixing.  
Herein, we present phosphonated PET (PPET) ionomer as a minor-component compatibilizer 
for PET/MXD6 melt blends [1-5]. Small amounts of ionomer enable the compatibilization of 
polymer blends through creating specific interactions between the ionic functionality and the 
amide units of MXD6, which lowers the interfacial tension and leads to a reduction in phase 
dimensions. PPET ionomer is synthesized by melt polycondensation, and the blends with 
various PPET ionomer loadings are extruded via a Leitritz twin screw extruder (L/D=40, D=18 
mm). Blends properties including morphological, thermal, mechanical, and barrier properties are 
investigated in order to evaluate the compatibility of PPET ionomer. Using scanning electron 
microscope (SEM), we demonstrate decreased phase size of the dispersed MXD6 component 
in PET matrix as a result of added PPET ionomer. Haze value measurements indicate 
decreased haze value with increasing ionic content, which further confirms reduced MXD6 
domain dimension. Thermal analysis shows increased nucleation effect of MXD6 on PET 
crystallization and inhibited crystallization of MXD6 in compatibilized blends. Compatibilized 
blends exhibit comparable mechanical properties to uncompatibilized blend. Oxygen 
permeability is studied to examine the gas barrier properties for both unoriented and oriented 
blends. Unoriented blends exhibit similar oxygen permeability, whereas a significant decrease is 
observed on oxygen permeability of the oriented films. Biaxial orientation transforms spherical 
MXD6 domains into platelets oriented in the plane of the film, and an enhanced barrier is 
achieved from the increased tortuosity of the diffusion pathway. The successful 
compatibilization of PET/MXD6 blends by utilizing PPET ionomer as compatibilizer offers 
potential for the next generation of blown bottles with high oxygen barrier property in packaging 
applications. 
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