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Abstract (250-300 words): 

Polyethylene terephthalate (PET) is one of the most commonly used materials for plastic 

containers owing to its high tensile strength, high glass transition temperature, and transparency. 

However, the dramatic increase in PET usage has accelerated plastic waste generation.  Disposal 

of PET waste has been discussed as a main environmental pollution issues. Additionally, 

approximately 86% of post-consumer plastic products are either landfilled or incinerated 

annually, resulting in environmental pollution. To overcome the PET waste problems, 

mechanical recycling is considered an effective recycling method according to global circular 

economy concept.  However, mechanical recycling of PET using extruder is prone to impart the 

recycled PET (rPET) performance due to reduction in molecular weight (Mw) and intrinsic 

viscosity (IV). In this study, solid-state polymerization with chain extension (CESSP) of rPET 

was conducted to enhance the rPET properties. PET flakes were extruded using twin-screw 



extruder to prepare rPET. The rPET was first treated using poly (phenyl isocyanate)-co-

formaldehyde (pMDI) solution as a chain extender (CE). Subsequently, rPET chips were 

thermally treated in the SSP reactor at 160 oC for 0 to 24 hours. IV values of rPETCESSP were 

determined by IV tester and the chemical structure was investigated by FTIR. And the thermal 

properties were measured by DSC and TGA. Additionally, rPETCESSP chips were formed into a 

film to analyze the film properties. Therefore, the mechanical properties, barrier properties, and 

morphology were measured by universal testing machine, OTR, and XRD respectively. 

Therefore, CESSP of rPET using pMDI can be versatile method to bottle-to-bottle recycling of 

rPET. 
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