Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A.
This journal is © The Royal Society of Chemistry 2023

Supporting Information

The Structural Evolution of Poly(ethylene terephthalate) Oligomers Produced via Glycolysis

Depolymerization

Joshua Moncada!, Mark D. Dadmun!->*

"Department of Chemistry, University of Tennessee, Knoxville, Tennessee 37996

2Chemical Sciences Division, Oak Ridge National Laboratory, Oak Ridge, Tennessee 37830

PET Soft Drink Bottle
Lo.050
[
L0.045
| f0.040
;I
L0.035
L0030
L0.025
F0.020
H0.015
‘ Ho.010
‘ H || | H0.005
‘ [ |
Yl f I |
_ A - - L A e 10,000
s '1* i
504.23 504.93 2.00

8.4 8.2 8.0 7.8 7.6 7.4 7.2 7.0 6.8 6.6 6.4 6.2 6.0 5.8 5.6 5.4 5.2 5.0 4.8 4.6 4.4 4.2 4.0
f1 (ppm)

Figure S1- NMR spectra for the starting PET material.



PET Gly 165 10 min -0.090

-0.085
( -0.080
| -0.075
‘ -0.070
| -0.065
~0.060
-0.055
-0.050
-0.045
~0.040
-0.035
-0.030
-0.025
-0.020

~0.015

H -0.010

|| I JJ | -0.005
Jl“ FAY. b o000
ot F i

269.71 285.94 2.00 [70:005

.
8.4 8.2 8.0 7.8 7.6 7.4 .2 7.0 6.8 6.6 6.4 6.2 6.0 5.8 5.6 5.4 5.2 5.0 4.8 4.6 4.4 4.2 4.0
f1 (ppm)

Figure S2-NMR spectra for the depolymerized PET from a 10-minute glycolysis reaction run at
165 °C, PET:Zn(Ac), mole ratio of 100:1.
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Figure S3- NMR spectra for the depolymerized PET from a 20-minute glycolysis reaction run at
165 °C, PET:Zn(Ac), mole ratio of 100:1.
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Figure S4-NMR spectra for the depolymerized PET from a 30-minute glycolysis reaction run at
165 °C, PET:Zn(Ac)2 mole ratio of 100:1.
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Figure S5-NMR spectra for the depolymerized PET from a 40-minute glycolysis reaction run at
165 °C, PET:Zn(Ac)2 mole ratio of 100:1.
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Figure S6-NMR spectra for the depolymerized PET from a 50-minute glycolysis reaction run at
165 °C, PET:Zn(Ac)2 mole ratio of 100:1.
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Figure S7-NMR spectra for the depolymerized PET from a 60-minute glycolysis reaction run at
165 °C, PET:Zn(Ac)2 mole ratio of 100:1.
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Figure S§8-NMR spectra for the depolymerized PET from a 70-minute glycolysis reaction run at
165 °C, PET:Zn(Ac)2 mole ratio of 100:1.
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Figure S9-NMR spectra for the depolymerized PET from an 80-minute glycolysis reaction run at
165 °C, PET:Zn(Ac)2 mole ratio of 100:1.
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Figure S10-NMR spectra for the depolymerized PET from a 10-minute glycolysis reaction run at
175 °C, PET:Zn(Ac)2 mole ratio of 100:1.
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Figure S11-NMR spectra for the depolymerized PET from a 20-minute glycolysis reaction run at
175 °C, PET:Zn(Ac)2 mole ratio of 100:1.
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Figure S12-NMR spectra for the depolymerized PET from a 30-minute glycolysis reaction run at
175 °C, PET:Zn(Ac)2 mole ratio of 100:1.
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Figure S13-NMR spectra for the depolymerized PET from a 40-minute glycolysis reaction run at
175 °C, PET:Zn(Ac)2 mole ratio of 100:1.
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Figure S14-NMR spectra for the depolymerized PET from a 50-minute glycolysis reaction run at
175 °C, PET:Zn(Ac)2 mole ratio of 100:1.
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Figure S15-NMR spectra for the depolymerized PET from a 60-minute glycolysis reaction run at
175 °C, PET:Zn(Ac)2 mole ratio of 100:1.
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Figure S16-NMR spectra for the depolymerized PET from a 70-minute glycolysis reaction run at
175 °C, PET:Zn(Ac)2 mole ratio of 100:1.
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Figure S17-NMR spectra for the depolymerized PET from an 80-minute glycolysis reaction run
at 175 °C, PET:Zn(Ac)2 mole ratio of 100:1.
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Figure S18-NMR spectra for the depolymerized PET from a 10-minute glycolysis reaction run at
185 °C, PET:Zn(Ac)2 mole ratio of 100:1.
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Figure S19-NMR spectra for the depolymerized PET from a 20-minute glycolysis reaction run at
185 °C, PET:Zn(Ac)2 mole ratio of 100:1.
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Figure S20-NMR spectra for the depolymerized PET from a 30-minute glycolysis reaction run at
185 °C, PET:Zn(Ac)2 mole ratio of 100:1.
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Figure S21-NMR spectra for the depolymerized PET from a 40-minute glycolysis reaction run at
185 °C, PET:Zn(Ac)2 mole ratio of 100:1.
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Figure S22-NMR spectra for the depolymerized PET from a 50-minute glycolysis reaction run at
185 °C, PET:Zn(Ac)2 mole ratio of 100:1.



PET Gly 185 60 min |
-0.045

| -0.035
-0.030
-0.025
-0.020
-0.015

~0.010

| ‘ -0.005

G
56,99 2.00

T T F & T & .01+ 7T Tor el

50 48 46 44 42 40

R . . . L R . . PR R
8.4 8.2 8.0 7.8 7.6 7.4 7.2 7.0 6.8 6.6 6.4 6.2 6.0 58 56 54 52
1 (ppm)

Figure S23-NMR spectra for the depolymerized PET from a 60-minute glycolysis reaction run at
185 °C, PET:Zn(Ac)2 mole ratio of 100:1.
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Figure S24-NMR spectra for the depolymerized PET from a 70-minute glycolysis reaction run at
185 °C, PET:Zn(Ac)2 mole ratio of 100:1.
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Figure S25-NMR spectra for the depolymerized PET from an 80-minute glycolysis reaction run
at 185 °C, PET:Zn(Ac)2 mole ratio of 100:1.
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Figure S26- NMR spectra for the depolymerized PET from a 2-minute homogenous glycolysis
reaction in N-methyl-2-pyrrolidone.
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Figure S27-NMR spectra for the depolymerized PET from a 4-minute homogenous glycolysis

reaction in N-methyl-2-pyrrolidone.
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Figure S28-NMR spectra for the depolymerized PET from a 6-minute homogenous glycolysis

reaction in N-methyl-2-pyrrolidone.



2.3.3 Calibration Standard Chromatograms
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Table 3.1 GPC results of sarr!Eles ana&zed.
(Da) (Da) (Da) (Da) (PD1) (dlig) (nm) a Log K (%)
Polyethylene
terephthalate 1 29,039 | 55201 | 92,720 | 51,582 1.90 0.84 8.57 0.75 -3.59 98.9

¥ dnidc value of 0.240 mLig for PET in HFIP.

Figure S29- Data for PET starting materials from soft drink bottle analyzed via size exclusion

chromatography analysis by PolyAnalytik.



