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Abstract — A new route for PBT (Poly butylene terephthalate) production from recycled PET (Poly ethylene terephthal-
ate) has been explored. The route consists of glycolysis of PET (Poly ethylene terephthalate) wastes using 1,4-butandiol
into BHBT oligomers and polycondensation of the oligomers into PBT-oligomer. This process uses post-consumer or
post-industrial recycled PET and converts it into high-end PBT type engineering thermoplastic via a chemical recycling
process. Zink acetate was used as a catalyst for both glycolysis and polycondensation. Two types of reactor for the gly-
colysis, batch and semi-batch reactor, were investigated and their performances were compared. Semi-batch reactor
removes ethylene glycol (EG) and THF (tetrahydrofuran) during the reaction. Amounts of EG and THF generated
during the glycolysis reaction were measured and used as criteria for the reactor performance. Performance of semi-
batch reactor was shown to be better than that of batch reactor. Optimum reaction condition for the semi-batch reactor
was BD/PET ratio of 4, and reaction temperature of 220 °C, giving high EG yield (max 91%) and low production of
THE. In addition, it was confirmed that the molecular weight of PBT oligomer increases in accordance with the progress
of the polycondensation reaction.
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Side reaction :

(b) Polycondensation :
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Fig. 1. Reaction scheme: (a) recycled BHBT from PET, (b) PBT synthe-
sis from BHBT.
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Fig. 2. Experimental apparatus for batch reactor.

1. Reactor 4. Needle valve
2. Thermometer 5. Temperature controller
3. Stirrer 6. Recorder
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Fig. 3. Experimental apparatus for semi-batch reactor.
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3. Stirrer 8. Temperature controller
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