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ABSTRACT

PET(polyethylene terephthalate) resin is a polyester manufactured by the polycondensation reaction of
terephthalic acid(TPA) and ethylene glycol(EG) or dimethy! terephthalate(DMT) and EG. The PET chips are
used to produce polyester fiber, polyester films, PET bottle or engineering plastics.

Two different PET production systems are compared using life cycle assessment(LLCA) and analyzed from
the environmental point of view. The unit processes that have to be improved for a better production system

have been identified.
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Fig. 2. PET production process diagram
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Fig. 3. Reaction of DMT and EG
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Table. 1. Cumulative mass ratio for PET
process using DMT.

Materil mass ratot%s)
Water 55.37
Dimethy! terephthalate 88.82
Ethylene glycol 99,57

F %

Aluminium oxide 100.00
Titanium dioxide 100.00
Zinc acetate dihydrate 100.00

Table. 2. Cumulative mass ratio for PET
process using TPA.

Materil mase atiot0)
Water 58.33
Terephthalic acid 88.66
Ethylene glycol 99.81

= %

Antimony trioxide 99.99
Trimethyl phosphate 100.00
Potassium acetate 100.00
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Fig. 7. Human toxicity for each process.
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Fig. 8. Aquatic ecotoxicity for each process
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Fig. 9. Global warming (20 years) for each
process.
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Fig 10. Ozone depletion for each process.
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Fig. 11. Human toxicity for unit process
MIXING - raw material mixing;
ES - esterification;
PC - polycondensation;
CC - cooling and cutting;
EGpurify — purification of recycled EG

_57...



6 ARAHYs [A2d 1%, 20001

Aguatic Ecotoxicity

WDMT

LIII

Mixing cC EG Purify

i ETPA

Fig. 12. Aquatic ecotoxicity for unit process.
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Fig. 13. Global warming (20'years) for unit
process.
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Fig. 14. Ozone depietion for unit process.
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Fig. 15. Energy usage for unit process (MJ).
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Fig. 16. Steam usage for unit process (RT).
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Fig. 17. Cooling water usage for unit process
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Fig. 18. Human toxicity of whole life cycle.
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Fig. 19. Aquatic ecotoxicity of whole life cycle.
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Fig. 20. Global warming of whole life cycle.
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Fig. 21. Ozone depletion of whole life cycle.
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