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1. Thermal stability of salts
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Figure S1. TGA thermograms of organic bases conducted under programmed heating condition

from room temperature to 500 °C at a rate of 10 °C/min.
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Figure S2. TGA thermograms of organic acids conducted under programmed heating condition from

room temperature to 500 °C at a rate of 10 °C/min.
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Figure S3. TGA thermograms of MSA salts conducted under programmed heating condition from
room temperature to 500 °C at a rate of 10 °C/min. Data in parentheses indicate ApK, values in

water.
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Figure S4. Isothermal TGA analyses of MSA salts conducted under the programmed heating

condition from room temperature to 270 °C at a rate of 10 °C/min followed by the isothermal

heating condition at 270 °C for 5 h. Data in parentheses indicate ApK, values in water.
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Figure S5. TGA thermograms of TfOH salts conducted under programmed heating condition from
room temperature to 500 °C at a rate of 10 °C/min. Data in parentheses indicate ApK, values in

water.
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Figure S6. Isothermal TGA analyses of TfOH salts conducted under the programmed heating
condition from room temperature to 270 °C at a rate of 10 °C/min followed by the isothermal

heating condition at 270 °C for 5 h. Data in parentheses indicate ApK, values in water.
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Figure S7. TGA thermograms of DMAP salts conducted under programmed heating condition from

room temperature to 500 °C at a rate of 10 °C/min. Data in parentheses indicate ApK, values in

water.
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Figure S8. Isothermal TGA analyses of DMAP salts conducted under the programmed heating

condition from room temperature to 270 °C at a rate of 10 °C/min followed by the isothermal

heating condition at 270 °C for 5 h. Data in parentheses indicate ApK, values in water.
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Figure S9. TGA thermograms of BA salts conducted under programmed heating condition from
room temperature to 500 °C at a rate of 10 °C/min. Data in parentheses indicate ApK, values in

water.
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Figure S10. Isothermal TGA analyses of BA salts conducted under the programmed heating
condition from room temperature to 270 °C at a rate of 10 °C/min followed by the isothermal

heating condition at 270 270 °C for 5 h. Data in parentheses indicate ApK, values in water.
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Figure S11. Temperatures of 5 wt% loss of the salts as a function of ApK;, of the constituent bases

and acids.
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Figure S12. TGA analyses of BEMP salts conducted under programmed heating condition from room

temperature to 500 °C at a rate of 10 °C/min.
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Figure S13. Isothermal TGA analyses of BEMP salts conducted under the programmed heating
condition from room temperature to 270 °C at a rate of 10 °C/min followed by the isothermal

heating condition at 270 °C for 5 h.

2. Polymer data
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Figure S14. Number average molecular weights as a function of ApK; of the constituent bases and

acids of the salts.
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Figure S15. Relationships between poylmerisation times and molecular weights, and polymerisation
times and DEG units (catalyst; 5 mol% of TBD:MSA salt (above) and 5 mol% of TBD:TfOH salt
(below)).



Table S1. Molecular weight, DEG unit content, and colourimetry analyses of PET synthesised using

salts.
Base Acid Molar ratio pK, of base pk, of acid™® ApK, Saltamount Mna:' DEG unit® Colourimetry"
(Base:Acid)  inwater inwater  inwater (mol%) (kg mol™)  (mol%) L* a* b*
TED TfOH 111 14.5 -14 28.5 5 100.6% 5.4 1000 -0.1 0.2
TED BSA 111 14.5 -6.5 21 5 24.8 4.8 99.9 -0.1 0.2
TED MSA 111 14.5 -2.6 17.1 5 25 3.5 99.6 0.0 0.4
TED  p-TSA 111 14.5 -2.4 16.9 5 41.4 5 99.9 -0.1 0.4
TED TFA 111 14.5 -0.25 14.75 5 Insoluble - - -
TED DPP 111 14.5 11 13.4 5 Insoluble - - -
TED BA 111 14.5 4.2 10.3 5 Insoluble - - -
TED - - 14.5 - - 5 Insoluble - - -
MTED MSA 111 13 -2.6 15.6 5 18.2 7.2 99.2 -0.1 0.6
MG TfOH 111 13 -14 27 5 20.3 36.5 89.8 -0.5 20.7
DEU TfOH 111 11.9 -14 25.9 5 18.7¢ 38.5 90.5 -1.1 7.6
ABCO MSA 111 11 -2.6 5 17.4 40.6 95.5 -0.6 8.9
DMAP  TfOH 111 9.7 -14 23.7 5 28.4 41.5 99.6 -0.2 11
DMAP BSA 111 9.7 -6.5 16.2 - - - - - -
DMAP  MSA 111 9.7 -2.6 12.3 5 24.8 21 94.5 -1.3 10.6
DMAP  p-TSA 111 9.7 -2.4 12.1 5 289 29.4 93.4 -5.3 24.4
DMAP  TPA 2:1 9.7 3.51 6.19 2.5 155 1.2 99.2 0.0 1.2
DMAP BA 111 9.7 4.2 5.5 5 20.3 1.4 96.7 0.0 41
DMAP - - 9.7 - - 5 15.6 1.3 99.0 0.0 1.7
DABCO MSA 1:2 8.2 -2.6 - 2.5 155 51.9 90.9 -0.5 15.1
NMI TfOH 111 7.4 -14 21.4 5 25.1¢ 39.4 99.1 -0.1 15
NMI BSA 111 7.4 -6.5 13.9 - - - - - -
NMI MSA 111 7.4 -2.6 10 5 15.3 42.5 92.5 -0.7 13.0
DMA TfOH 111 5.07 -14 19.07 5 40.0¢ 6.8 56.7 8.2 47.0
DMA MSA 111 5.07 -2.6 7.67 5 19.1 57.9 97.2 -0.4 4.2
BEMP  TfOH 111 - -14 - 5 27.5 15.8 60.3 9.9 50.5
BEMP  MSA 111 - -2.6 - 5 29.1 22.3 79.8 2.5 29.9
BEMP TFA 111 - -0.25 - 5 56.8¢ 3.7 88.6 0.4 18.0
BEMP  DPP 1:1 - 1.1 - 5 NAY 8.8 817 13 309
BusN BA 111 - 4.2 - 5 18 1.6 99.3 -0.2 1.4
- MSA - - -2.6 - 5 133 50.8 99.7 0.0 0.3
- BA - - 4.2 - 5 18.9 1.1 99.4 -0.5 2.0

Polymerisation was conducted at 270 °C for for 1 h under N flow, followed by 4 h under vacuum. 2 Number average molecular

weight measured by 1H NMR; & Diethylene glycol content measured by 1HNMR; ¢ L*a*b* values at concentrations of 5 mgmL™
using a mixture solvent of chloroform:trifluoroacetic acid (8:1), calculated under the condition of a standard illuminant D65 light

source at 2° ; d) Signals of the end oxyethylene unit were not clear.

**The majority of the pK; values are sourced from a compiled document?, which in itself lists pK,
values obtained from primary literature sources. This document is endorsed by the ACS organic
division (most recently updated in July 2022). For any missing value from the compiled reference,

we considered a pKavalue from a secondary reference: TPAZ; DPP3; BSA/p-TSA%; TFOH>.



3. NMR spectra of the synthesized organic salts.
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Figure S16. *H NMR (400 MHz; 298 K; DMSO-ds) spectrum for TBD:TfOH salt.
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Figure S17. 3C NMR (100.6 MHz; 298 K; DMSO-ds) spectrum for TBD:TfOH salt.
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Figure S18. °F NMR (376.3 MHz; 298 K; DMSO-ds) spectrum for TBD:TfOH salt.
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Figure S19. *H NMR (400 MHz; 298 K; DMSO-ds) spectrum for TBD:BSA salt.
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Figure S20. 3C NMR (100.6 MHz; 298 K; DMSO-ds) spectrum for TBD:BSA salt.
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Figure S21. *H NMR (400 MHz; 298 K; DMSO-ds) spectrum for TBD:MSA salt.
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Figure S22. 3C NMR (100.6 MHz; 298 K; DMSO-ds) spectrum for TBD:MSA salt.



—— OO0 O0ON < O M~ o ;O
D0 W0 0N = 0 N
NNNNNN [CR el NN
T 1~ SN
1
H-NMR
e
a C f
b a 9 / ‘N\ d
B N
b—=a O SN d
a ¢ f
C
a d f
I
b
DMSO-D5
{ P
g o 10 M a4 g
o O N O o) o
oI v EY) o <

100 95 90 85 80 75 7.0 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0
ppm

Figure S23. *H NMR (400 MHz; 298 K; DMSO-ds) spectrum for TBD:p-TSA salt.
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Figure S24. 3C NMR (100.6 MHz; 298 K; DMSO-ds) spectrum for TBD:p-TSA salt.
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Figure S25. *H NMR (400 MHz; 298 K; DMSO-ds) spectrum for TBD:TFA salt.
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Figure S26. 3C NMR (100.6 MHz; 298 K; DMSO-ds) spectrum for TBD:TFA salt.
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Figure S27. °F NMR (376.3 MHz; 298 K; DMSO-ds) spectrum for TBD:TFA salt.
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Figure S28. 'H NMR (400 MHz; 298 K; DMSO-ds) spectrum for TBD:DPP salt.
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Figure S29. 3C NMR (100.6 MHz; 298 K; DMSO-ds) spectrum for TBD:DPP salt.
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Figure S30. 3P NMR (161.6 MHz; 298 K; DMSO-ds) spectrum for TBD:DPP salt.
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Figure S31. *H NMR (400 MHz; 298 K; DMSO-ds) spectrum for TBD:BA salt.
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Figure S32. 3C NMR (100.6 MHz; 298 K; DMSO-ds) spectrum for TBD:BA salt.
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Figure S33. *H NMR (400 MHz; 298 K; DMSO-ds) spectrum for MTBD:MSA salt.
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Figure S34. 3C NMR (100.6 MHz; 298 K; DMSO-ds) spectrum for MTBD:MSA salt.



o~ N ®© O
™~ 0 0 W
~ o NN
I ~ N
IH-NMR i
a b\
o9 H. N—b
“s-o N=(
F oy N—b
FF a b
DMSO-D5
a
h L
T @
o —
s} o
ol —

10.0 95 9.0 85 80 75 7.0 65 6.0 55 50 45 40 35 30 25 20 15 10 05 0.0
ppm

Figure S35. *H NMR (400 MHz; 298 K; DMSO-ds) spectrum for TMG:TfOH salt.
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Figure S36. 3C NMR (100.6 MHz; 298 K; DMSO-ds) spectrum for TMG:TfOH salt.
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Figure S37. °F NMR (376.3 MHz; 298 K; DMSO-ds) spectrum for TMG:TfOH salt.
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Figure S38. 'H NMR (400 MHz; 298 K; CDCls) spectrum for DBU:TfOH salt.
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Figure $39. 3C NMR (100.6 MHz; 298 K; CDCls) spectrum for DBU:TfOH salt.
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Figure S40. 'H NMR (400 MHz; 298 K; DMSO-ds) spectrum for ABCO:MSA salt.
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Figure S41. 3C NMR (100.6 MHz; 298 K; DMSO-d¢) spectrum for ABCO:MSA salt.
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Figure S42. 'H NMR (400 MHz; 298 K; DMSO-ds) spectrum for DMAP:TfOH salt.
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Figure S43. 3C NMR (100.6 MHz; 298 K; DMSO-d¢) spectrum for DMAP:TfOH salt.
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Figure S44. °F NMR (376.3 MHz; 298 K; DMSO-ds) spectrum for DMAP:TfOH salt.
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Figure S45. *H NMR (400 MHz; 298 K; DMSO-ds) spectrum for DMAP:BSA salt.
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Figure S46. 3C NMR (100.6 MHz; 298 K; DMSO-ds) spectrum for DMAP:BSA salt.
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Figure S47. *H NMR (400 MHz; 298 K; DMSO-ds) spectrum for DMAP:MSA salt.
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Figure S48. 3C NMR (100.6 MHz; 298 K; DMSO-ds) spectrum for DMAP:MSA salt.
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Figure S49. *H NMR (400 MHz; 298 K; DMSO-ds) spectrum for DMAP:p-TSA salt.
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Figure S50. 3C NMR (100.6 MHz; 298 K; DMSO-ds) spectrum for DMAP:p-TSA salt.
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Figure S51. *H NMR (400 MHz; 298 K; DMSO-ds) spectrum for DMAP:TPA salt.
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Figure S52. 3C NMR (100.6 MHz; 298 K; DMSO-ds) spectrum for DMAP:TPA salt.
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Figure $53. 'H NMR (400 MHz; 298 K; DMSO-ds) spectrum for DMAP:BA salt.

(2] 0 o M~ M~ (%]

I~ M O Mo NS I~ LTON—OON
™~ < o o= 0@ © COMNWD M N
[<e] 0 < M ONONN o [@le)Be)Re) R R e) RN eI o]
- - - - - - TOOOOOMO
I [ — [ T

13C'N M R 9, DMSO-D6

O 3 8
7 24 =
1 O“H”' N 2 N\g 7
5 6 3 8 6
7

—

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
ppm

Figure S54. 3C NMR (100.6 MHz; 298 K; DMSO-ds) spectrum for DMAP:BA salt.
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Figure S55. *H NMR (400 MHz; 298 K; DMSO-ds) spectrum for DABCO:MSA (1:2) salt.
TN TN O®
[o) I ol ®) B L A U0 B o0 I i« 0
NOQO OO DD
ITT OO OOM
e e
1
3C-NMR
2, DMSO-D6
2 |O| 1 1 ) H (R 2
HiC—§-0.  NTIN O-S-CHj )
o] H 0 — o]

T T T T

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O

ppm

Figure S56. 3C NMR (100.6 MHz; 298 K; DMSO-ds) spectrum for DABCO:MSA (1:2) salt.
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Figure S57. *H NMR (400 MHz; 298 K; DMSO-ds) spectrum for NMI:TfOH salt.
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Figure S58. 3C NMR (100.6 MHz; 298 K; DMSO-ds) spectrum for NMI:TfOH salt.
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Figure S59. °F NMR (376.3 MHz; 298 K; DMSO-ds) spectrum for NMI:TfOH salt.
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Figure S60. 'H NMR (400 MHz; 298 K; DMSO-ds) spectrum for NMI:BSA salt.
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Figure S61. 3C NMR (100.6 MHz; 298 K; DMSO-ds) spectrum for NMI:BSA salt.
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Figure S62. 'H NMR (400 MHz; 298 K; DMSO-ds) spectrum for NMI:MSA salt.
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Figure S63. 3C NMR (100.6 MHz; 298 K; DMSO-ds) spectrum for NMI:MSA salt.
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Figure S64. 'H NMR (400 MHz; 298 K; CDCls) spectrum for DMA:TfOH salt.
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Figure S65. 3C NMR (100.6 MHz; 298 K; CDCls) spectrum for DMA:TfOH salt.
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Figure S66. °F NMR (376.3 MHz; 298 K; DMSO-ds) spectrum for DMA:TfOH salt.
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Figure S67. *H NMR (400 MHz; 298 K; DMSO-ds) spectrum for DMA:MSA salt.
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Figure S68. 3C NMR (100.6 MHz; 298 K; DMSO-ds) spectrum for DMA:MSA salt.
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Figure S69. *H NMR (400 MHz; 298 K; DMSO-ds) spectrum for BEMP:TfOH salt.
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Figure S70. 3C NMR (100.6 MHz; 298 K; DMSO-ds) spectrum for BEMP:TfOH salt.
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Figure S71. °F NMR (376.3 MHz; 298 K; DMSO-ds) spectrum for BEMP:TfOH salt.
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Figure S72. 'H NMR (400 MHz; 298 K; DMSO-ds) spectrum for BEMP:MSA salt.
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Figure S73. 3C NMR (100.6 MHz; 298 K; DMSO-ds) spectrum for BEMP:MSA salt.
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Figure S74. 3P NMR (161.6 MHz; 298 K; DMSO-d¢) spectrum for BEMP:MSA salt.
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Figure S75. *H NMR (400 MHz; 298 K; DMSO-ds) spectrum for BEMP:TFA salt.
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Figure S76. 3C NMR (100.6 MHz; 298 K; DMSO-ds) spectrum for BEMP:TFA salt.
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Figure S77. °F NMR (376.3 MHz; 298 K; DMSO-ds) spectrum for BEMP:TFA salt.
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Figure S78. 3P NMR (161.6 MHz; 298 K; DMSO-d¢) spectrum for BEMP:TFA salt.
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Figure S79. *H NMR (400 MHz; 298 K; DMSO-ds) spectrum for BEMP:DPP salt.
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Figure S80. 3C NMR (100.6 MHz; 298 K; DMSO-ds) spectrum for BEMP:DPP salt.
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