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Scheme S1 Synthetic route of EIA.

Fig. S1 Digital photo of PDA-MAH.
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Fig. S2 'H NMR spectrum of EIA.
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Fig. S3 FTIR spectrum of EIA.
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Fig. S4 Curing curves for DER331/PDA at different heating rates.
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Fig. S5 Ing and In(g/7}?) as a function of 1000/7,, for DER331/PDA based on Ozawa and Kissinger’s theories.
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Fig. S6 Curing curves of DER331/Gly at different heating rates.
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Fig. S7. Ing and In(g/7}’) as a function of 1000/7,, for DER331/Gly based on Ozawa and Kissinger’s theories.
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— 5K min"!

— 10 K min™
— 15 K min™
— 20 K min™

%

Temperature (°C)

31/Glu at different heating rates.

180 190 200 210 220 230 240

4 8
| = In(q)
] * In(q/T, 2)
E, 147 0 kJ mol
3 B
| |-_:°“
o
I E; 1206kJmoI1' e
24 --10
1 11

023 024 025 026 027 028 029

1000/T, (K- 1

Fig. S9 Ing and In(g/7}?) as a function of 1000/7}, for DER331/Glu based on Ozawa and Kissinger’s theories.
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Fig. S10 Curing curves of DER331/Lys at different heating rates.
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Fig. S11 Inq and In(g/7}?) as a function of 1000/7,, for DER331/Lys based on Ozawa and Kissinger’s theories.
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Fig. S12 Curing curves of DER331/AAD at different heating rates.

4 8
] = In(q)
E,=141.8 kJ mol" * In(@/T,?)

3 — Lol =
T "
£ &
] £

2 --10

] E~1415kJmol” |
1 ¥ 1 ' 1 . 1 & 1 » T T 11
026 027 028 029 030 031 032

1000/T,, (K-")

Fig. S13 Ing and In(¢/T}’) as a function of 1000/7,, for DER331/AAD based on Ozawa and Kissinger’s theories.
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Fig. S14 '"H NMR spectra of small molecule model system after storage at room temperature for 3 days.
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Fig. S15 Chemical stuctures of PDA-MAH-PDA and PDA-MAH-PDA-MAH.
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Fig. S16 DSC curve of PDA-MAH.
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Fig. S17 Curing curves of DER331/PDA-MAH at different heating rates.
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Fig. S18 Inq and In(¢/T}?) as a function of 1000/7,, for DER331/PDA-MAH based on Ozawa and Kissinger’s

theories.

After 2h at 30 °C
w_J\k R, VS
After 2h at 120 °C NH-
____J\/L. _.JJA"“““
After 2h at 140 °C
L A IPVPEY
-COOH

120 115 110 105 100 95 9.0 85 80
ppm



Fig. S19 '"H NMR spectra of PDA-MAH and BGE models for small molecules.
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Fig. S20 FTIR spectra of PDA-MAH-EIA and AAD-EIA at room temperature.
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Fig. S21 XPS spectrum of PDA-MAH-EIA.
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Fig. S22 XPS spectrum of AAD-EIA.
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Fig. S23 Gel fraction of PDA-MAH-EIA and AAD-EIA.
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Fig. S24 DSC curves of PDA-MAH-EIA and AAD-EIA.
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Fig. S25 TGA curves of PDA-MAH-EIA and AAD-EIA.
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Fig. S26 Digital Photos of PDA-MAH-EIA after degradation.
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Fig. S27 '"H NMR spectrum of PDA-MAH with DMSO-d; as solvent.
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Fig. S28 FTIR spectrum of degradation products of PDA-MAH-EIA.
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Fig. S29 TOF-MS spectrum of degradation products of PDA-MAH-EIA.

Table S1 The peak temperature (7,), onset temperature (7,) and activation energy (E,) of curing reaction for

different curing systems at different heating rate

E, (Ing) Eq (In(¢/T,?)) 5 °C/min 10 °C/min 15 °C/min 20 °C/min
DER331/curing agents

kJ/mol kJ/mol T, T, T, T, T, T, T, T,
DER331/PDA 48.9 45.4 49 77 59 92 66 100 73 107
DER331/Gly 158.7 158.1 237 250 253 259 263 264 267 270
DER331/Glu 120.6 147.0 194 199 203 206 209 212 212 216
DER331/Lys 198.7 200.9 185 212 193 220 197 223 200 225
DER331/AAD 141.5 141.8 135 145 142 152 147 156 150 159

DER331/PDA-MAH 76.9 73.5 142 154 153 165 161 173 168 182




