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Abstract

Hydrolysis of poly (ethylene terephthalate) , PET, was carried out in water at temperatures of 250

and 270°C using a pressure reactor with stirring. The principal ingredients of a reaction mixture

were identified as terephthalic acid, mono (2-hydroxyethyl) terephthalate, ethylene glycol and di

(ethylene glycol) . Precipitated terephthalic acid was recovered from the reaction mixture by

centrifugal separation and the yield reached ca.93% for the reaction of 2 and 3g of PET/ca.10g of

water. Other ingredients were held in aqueous solution, and mono (2-hydroxyethyl) terephthalate

could be separated out by deposition.
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Fig. 1 Relationship between the amount of initial
water and the steam pressure
Temperature/’C : @ ; 250, B ; 280
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Table 1 Hydrolysis of PET in water?®

Reaction condition

Precipitated

Elz\)l((?_t Temperatrue ~ Time PET product?
C h g p
! 1 0.771
2 270 0.5 2 1.613
& 3 2.423
! 1 0.754
5 250 0.5 2 1.593
0 3 2.450
7 230 0.5 2 1.526

a) Amount of initial water is 44g.
b) These products were identified as tetrephthalic acid.
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Fig. 2 IR spectra of terephthalic acid (TPA) and
precipitated products

Arabic numerals are the same as Expt Nos. in
Table 1.
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Fig. 3 DSC curves for TPA and precipitated
products

Arabic numerals are the same as Expt Nos. in
Table 1.
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Fig. 4 IR spectra of bis (2-hydroxyethyl)
terephthalate (BHET) and deposits from
supernatant obtained in Expt Nos. 5 and 7
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Fig. 5 DSC curves for BHET and deposits from
supernatant obtained in Expt Nos. 5 and 7
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Fig. 6 Chromatograms of supernatant obtained in
Expt Nos. 1,2 and 3
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Fig. 7 Chromatograms of supernatant obtained in
Expt Nos. 4,5 and 6
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Fig. 8 Chromatogram of a solution of four
substances (TPA, BHET, ethylene glycol (EG)
and diethylene glycol (DEG)) and water
It seems that TPA is hardly held in solution in
water.
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