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Recycle of Polyester by Cyclo-depolymerisation and Ring-opening Polymerisation
Abstract ‘

This project was dealed with the recycliﬁg of polyethylehe terephmaléte (PET) .by
cyclodepolymerisation and ring-opening polymerisation techniques. The cyclodépolymerisation
of PET has carried out by refluxing PET with dibutyltin oxide as a catalyst under high dilution
condit_ion. Type of solvents, reaction time and ratio of polymer to solvent were studied. The
cyclic PET oligo(ethylene terephthalate)s were obtained aﬁd then characterised by Gel
VPermeation Chromatography (GPC), Mass Spectrometry (MS), Differentiali Scanning
Calorimeter (DSC), Fourier Transform Infared Spectroscopy (FTIR) and Nuclear Magnetic
Resonance Spectroscopy (NMR). It was found that the suitable solvent is o-dichlorobenzene,
the optimum reaction time is two days and the optimum ratio of polymer to ‘solvent is 1:40
(g/ml). The yield of product was found to be 76 %. GPC, FTIR, MS, DSC and NMR proved
that the products obtained are cyclic oligo(ethylene terephthalate)s The ring-opening
polymerisation of cyclic oligo(ethylene terephthalate)s could be achieved By heating the cyclic
products to 250 °C ip a tube furnace a nitrogen atmosphere using dibutyltin' oxide as a catalyst
with various reaction time. PET' products were obtained and characterised by NMR, FTIR.and
DSC. It was found that the suitable reaction time is 60 minute. The yield of product was found to
be 84 %. DSC, NMR and FTIR showed that product obtained from ring-opening polymerisation

is high molecular weigh PET.
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- Chloral hydrate

- Chlorophenol

- Halogenated aliphatic carboxylic acids
- Anhydrous HF

- Nitrobenzene

- P-heﬁOIIQ,4,6—tricﬁlorophenol (10:7)

- Phenol

- Phenol/tetrachlofoetlmne 1:1)

- Trifluoroacetic acid
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