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ABSTRACT

Polyethylene terephthalate (PET) in terms of PET-fiber from a big bag is one of
the wastes generally found in the plastic recycling plant. It is necessary to manage
recycling with a proper process. PET-fiber hydrothermal processes at 222 °C for 15 and
30 minutes were studied. Chemical and physical properties and characterization of
products that were called “popcorn PET (P-PET) 15 and 30 min” were investigated. It
was found that the moisture content increases with increasing time of the hydrothermal
process. The volatile contents of P-PET 15 and 30 min were decreased via the water
vaporization and the possibly volatile organic substances evaporated during the
process. The ash content showed a higher number in a sample P-PET 30 min than in
samples of P-PET 15 min and original PET-fiber. Four heavy metals (Cd, Cu, Zn, and Pb)
were analyzed based on concentration and toxicity characteristic leaching procedure
(TCLP). The results showed that Cu could not detect, Cd 0.022 ppm, Zn 0.115 ppm,
and Pb 0.094 ppm. TCLP results suggested the average leachate heavy metals from
products, Cd was 0.031 ppm, Zn was 0.098 ppm, and Cuand Pb could not be detected.
The heavy metals concentration and TCLP results relied on the standards of refused
derived fuel (RDF) fuel pellets. The functional group of samples was tested by FT-IR
analysis. It was found that the chemical structure of PET polymer has not changed
when it was going through the hydrothermal process. IR spectrum showed the same
trends. The hydrothermal process had no effect on the terephthalate group. The

chemical composition of Cand O were not different, and Hand N could not be



detected in both P-PET sample. In addition, there was no change in the calorific value
of P-PET 15 and 30 min when compared to the original PET-fiber. The calorific value of
the samples was higher than the standard value of the RDF fuel pellets. Therefore, it
can be used as a guideline for managing the waste of PET-fiber from a big bag or using

popcorn PET products as the material for recycling or supplemental fuels.



