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Introduction

Poly(lactic acid) (PLA) is a biodegradable thermoplastic 
aliphatic polyester [1] which is used for manufacturing con-
sumer products [2] , biodegradable medical devices [3] and 
3D-printed prototypes [4]. In recent years, PLA is developed 
as one of the highest recognized compostable thermoplastics 
to replace the traditional synthetic polymers for controlling 
the environmental pollutions [5–7]. However, PLA has a low 
oxygen barrier property with low thermal stability which is 
not appropriate for industrial operations [8, 9].

Blending is one of the most used and low-cost methods 
to improve the properties of polymers for development and 
commercialization of new materials [10]. Several blends of 
PLA with other polymers have been employed to improve 
the mechanical properties [11, 12], degradation behav-
ior [13], processability [14] and crystallization [15]. Diaz 
et al. [16] have reported the effect of several polymers on 
the film performance of PLA binary blends and found that 
the blending of PLA with polycaprolactone (PCL), poly-
butylene succinate and ethylene vinyl acetate leads to the 
improvement of tear resistance. Ferri et al. [17] have studied 
the mechanical properties of PLA/PCL blends and found 
that the PCL has a marked effect on the ductile properties. 
However, the slight increase in melt temperature of PLA 
indicates the low miscibility of PLA and PCL. Pattamaprom 
et al. [18] investigated the effect of natural rubber (NR) on 
the impact strength of PLA and reported that the highest 
impact strength could be achieved by NR when masticated 
at 40 rpm for 15 min. Semba et al. [19] prepared the PLA/
PCL blends cured with dicumyl peroxide and found that the 

Abstract The crystallization behavior and mechanical 
properties of PET/PLA blends with various amounts of 
PLA were investigated using a wide angle X-ray diffrac-
tion (WAXD), differential scanning calorimeter (DSC) and 
tensile analyses. The crystallization rate and relative crys-
tallinity of the PET/PLA blends were studied by theoreti-
cal models of Kissinger, Avrami, Ziabicki and Ozawa. The 
WAXD analysis showed that the PLA phase was wholly 
amorphous in all blends after cooling from the melt to 
ambient temperature. Crystallization behavior assessments 
on PET/PLA blends suggest that PLA acts as a nucleating 
agent for PET phase leading to an increase in the initial and 
peak crystallization temperatures. Kissinger’s model showed 
a rise in activation energy up to 72% for the PET/PLA blends 
containing 30 wt% PLA. Ziabicki’s model gave a minimum 
value for kinetic parameter in PET/PLA (70/30 w/w) due 
to the nucleating action of PLA. On the other hand, PLA 
acted as a retarder for chain segments of PET tending to dif-
fuse through the surface of growing crystals. Therefore, at 
an optimal composition of PET/PLA, crystallization occurs 
appropriately. However, an increase in PET content leads 
to fall in ductility, tensile strength, modulus, elongation-at-
break, and fracture toughness of PET/PLA blends.
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