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Selective Glycolysis of Polyester/Cotton Blended Fibers Using Zinc
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Abstract: The textile market continues to grow worldwide, which leads to rapid increase in
textile wastes. In particular, polyester/cotton blended fibers, which are widely used, have
limitations in that they are difficult to process with existing recycling method. This study
suggests a glycolysis-based chemical recycling method for the polyester/cotton blended
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successful degradation of polyester fibers to bis(2-hydroxyethyl) terephthalate monomers
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Figure 1. Schematic illustration of the experiments.
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Table 1. Reaction condition and results of the experiments

Resource Amount of solvent Catalyst ratio Reaction Reaction time Textik.e
temperature conversion
Experiment 1 T/C65/353¢g 325ml/ 0.01% Zn(Ac)2 170°C 2hr 1%
Experiment 2 T/C65/353 ¢ 325ml/ 0.01% Zn(Ac)2 180°C 2hr 61%
Experiment 3 T/C65/353¢g 325ml 0.01% Zn(Ac)2 190°C 2hr 65%
Experiment 4 T/C65/353 9 32.5ml/ 0.01% Zn(Ac)2 200°C 2hr 78%
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Figure 2. Conversion of T/C textiles after glycolysis with different
reaction temperature in the presence of zinc acetate catalysts.

conversion)% ol & 4= Uth(Figure 2). AT AL 54

o ofefe} e},

HBHL (%) = miﬂ;’”fx 100(%)
7|4 mi= Hhg A T i F ZE|oAEo dgehes
FAR, AR Ao ZejolAg e v]&2l 0.655 &
gk ol mp= Whe & o] A 5 Z|o2E | s
gl AR o] A FAA ol digale FAE W
Zrolt}. o]dA 13t AT 180 °CollA] 61.1%, 190 °C
of| A 65.4%, “12]3 200 °Col| A 77. 9%°ﬂc}(1:igure 2). o]=
Aol 2 A 2 v&o] A7t S
T} 3+ 170 °Col A= 11.3%2)] X%%E Ze|oAES] B
a7t Al o] FAA|A] Fkrt. &, PET SHAR9] 28|&
Eajlof] Zast SES AR 5 I8 180 °C o]
Aol ew7F Haghe o 4 9l

o DMSO

1 23 45
| il

200 180 160 140 120 100 80 60 40 20 O
Chemical shift (ppm)

Figure 3. ">C NMR of the products.
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Figure 5. FT-IR spectra of the textiles before and after the reaction.
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Figure 6. Optical microscopy image of the (a) intact polyester/cotton blend textile, (b-e) the residual textiles after the glycolysis reaction
at (b) 170 °C, (c) 180 °C, (d) 190 °C, (e) 200 °C for 2 h. Images of each textile were taken three times with different magnifications.
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Figure 7. Histogram of staple fiber of the polyester/cotton blended
textile and residual textile after the glycolysis reaction at 195 °C for
2h.
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Figure 8. (3, b) Low magnification and c,d) high magnification SEM
images of (a, ¢) intact polyester/cotton blend textiles and (b, d) the
residual textiles after the glycolysis reaction at 195 °C for 2 h.
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