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Development of Novel Recycling Methodology of PET Waste
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Figure 1. IR spectrum of PET. Figure 2. IR spectrum of TWARON. %
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Table 1. Reaction between PET and PDA at Atmospheric Conditions

PET, g PDA, g solvent catalyst, temp., time, conv,
run  (mmol)  (mmol) (mL) mg (mmol) °C h (%)
1.0 0.56
1 (5.2) (5.2) dodecylbenzene (7) none 210 8 0
1.0 0.56
2 (5.2) (5.2) sulfolane (9) none 210 15 59
3 L0 0.0 sulfolane (9) ZrCly, 121(0.52) 210 24 85
(5.2) (5.2) > :
1.0 0.56 Pb(OAc)4, 68
4 (5.2) (5.2) sulfolane (9) (0.15) 210 21 70
1.0 0.56 Sc(OTf);, 128
5 (5.2) (5.2) sulfolane (9) (0.26) 210 22 67
1.0 0.56
6 (5.2) (5.2) sulfolane (9) TFPBA, 92 (0.52) 210 41 72
1.0 0.56 NiCl « H O 120
7 sulfolane (9 2 2 210 24 75
(52 (52) . (0.52)
8 L0 2 sulfolane (9) DPP, 0.12 (0.52) 210 24 77
(5.2) (5.2) > )
9 =0 0.6 sulfolane (9) TPP, 0.16 (0.52) 210 24 75
(5.2) (5.2) ; T :
10 i i sulfolane (9) DMAP 50 (0.52) 210 24 60

(5.2) (5.2)
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Table 2. Reaction between PET and PDA at Reduced Pressure

catalyst, temp., Pressure, time, (h) conv,
run mg (mmol) °C mmHg Ist step 2nd step (%)
19 none 210 300 2 8 65
20 ZrCly, 120 (0.52) 210 300 2 8 74
21 ZrCly, 120 (0.52) 210 420 24 6 83

Conditions: PET = 1.0 g (5.2 mmol), PDA = 0.56 g (5.2 mmol), Solvent = sulfolane (9 mL).
1st step: Atmospheric pressure, 2nd step: Reduced pressure
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Figure 3. DTA of PET, TWARON, and product obtained from run 18 (Table 2).
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