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1. Calculating the yield of acetoacetate-modified cardanol (AMCA) by 'H NMR

1.1 Yield of acrylate cardanol (ACA)
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Figure S1. 'H NMR spectra of (a) cardanol (CA) and (b) acrylate cardanol (ACA)

Figure S1a shows that the peak areas of a’, b’, ¢’, and d’ are 4, and the peak area of g’ is 0.42,
the peak area of f* is 3.28, the peak area of h’ is 0.88 and the peak area of q” is 1.77; thus, the "H NMR
peak areas correspond to the compound structure. Therefore, we can calculate the conversion yield on
the basis of the peak area ratios. the yield of acrylate cardanol (ACA) can be calculated as: W(%) =
A(r+s+q)/3=(0.99 +0.98 +0.99) /3= 99%.

1.2 Yield of modified cardanol (MCA)

(a) (~3%) (b) o (~3%) q
= NN P HO _~. /\)L i W S T
r.. 8 Ri= e 7 S o (~36%) i
Svlo " g HO~g q
A e N T Ve
q P b NN
) 2, ¢ ¢ R (20%) i
b p HO‘/\S §~\-OH )

5.0 4.5 4.0 35 30 25 2.0 L5 1.0 0.5 0.0 35 8.0 15 7.0 65 6.0 &5 50 45 4.0 35 3.0 25 2.0 15 Lo 0.5 0.0
ppm ppm

Figure S2. '"H NMR spectra of (a) acrylate cardanol (ACA) and (b) modified cardanol (MCA)
The yield of modified cardanol is calculated using the same method as described in section 1.1:
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(MCA) W(%) = [A(r+stqt+ftretg) -A(m’)] /A(r+s+qt+ftet+g) = [7.56 -0.42] /7.88 = 95 %.

1.3 Yield of acetoacetate-modified cardanol (AMCA)
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Figure S3. '"H NMR spectra of acetoacetate-modified cardanol (AMCA).
Using the same method as mentioned in section 1.1, the yield of acetoacetate-modified cardanol
(AMCA) is: W% = A(1) /JA(GQ)+TA(1’)] = 5.65/[5.65+0.41] = 93 %. And if we set the peak area of h is

1.77, the peak of g is 5.41, that means there is about 2.7 acetoacetate groups.

2. Mechanical and thermal properties of polymer networks

Table S1. Mechanical and thermal properties of polymer networks

Young’s Stress at Elongation DSC TGA in nitrogen (°C)
Sample modulus Break at T,
o o Tho Tso Tmax
(MPa) (MPa) Break (%) °O)

AMCA-M 14.8+0.3 3.30 £0.07 112+£3.0 18 251 351 451
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T1o, Tso, and Tmax represent the temperatures for a mass loss of 10 wt %, 50 wt %, and the maximum

AMCA-P 74.3 £4.0 7.51+0.13 31+0.86
AMCA-MP 33.3+£1.5 6.48 +0.02 152 +£0.67
mass loss, respectively.

3. Reprocessing of AMCA-M and AMCA-P polymer networks

3.1 Characterization of remolded of AMCA-M polymer networks
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Figure S4. Characterization of AMCA-M polymer networks before and after reprocessing using (a)

FTIR spectra analysis, (b) tensile tests, (c) TGA analysis, and (d) DSC measurement.



3.2 Characterization the remold reprocessing of AMCA-P networks
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Figure SS. Characterization of AMCA-P polymer networks before and after reprocessing using (a)

FTIR spectra analysis, (b) tensile tests, (¢) TGA analysis, and (d) DSC measurement.



3.3 The DSC overlay of 2nd remolded AMCA-MPS and AMCA-MP
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Figure S6. the DSC overlay of 2nd remolded AMCA-MPS and AMCA-MP

4. Dissolving behavior of remolded AMCA-MPS polymer network in xylenes,

cyclohexylamine and benzylamine.
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Figure S7. AMCA-MPS polymer network was subjected to two rounds of reprocessing and dissolved

in xylenes, cyclohexylamine and benzylamine at 130 °C for 40 min.



9 _ (73%) NSNS

R, =
ot BB NN AN
a@d (~20%) NSNS
b P Ry i I n p i i h
M%) NAANANAN AT
k m o ff ff g

a, d

75 70 65 60 55 S0 45 49 35 30 25 20 15 10 05
ppm
Figure S8. 'H NMR Spectrum of CA (400 MHz, CDCl;, 7.26 ppm)
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Figure S9. 'H NMR Spectrum of ACA (400 MHz, CDCl;, 7.26ppm)



R, = (=3%) "SSP

r g 0
X (736%) "o A=A
q of t t 3
a N © (~20%) e e p
B d tt tt
¢ Ri h j | n o ¢ g
(~41%) NN NN j-m, o
i k m tt tt u ——
eC

CDCl,

!2‘0 2i0 260 150 1&0 1'I70 1&0 1%0 l‘lIO 1.';0 12'0 liﬂ 160 9I0 8}) 7I0 6l0 5'0 4l0 3'0 2I0 llﬂ ('] —IIO
ppm
Figure S10. 3C NMR Spectrum of ACA (400 MHz, CDCls, 77 ppm)
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Figure S11. '"H NMR Spectrum of MCA (400 MHz, CDCls, 7.26 ppm)
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Figure S12. 3C NMR Spectrum of MAC (400 MHz, CDCls, 77 ppm)
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Figure S13. 'H NMR Spectrum of AMCA (400 MHz, CDCl;, 7.26 ppm)
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Figure S14. 3C NMR Spectrum of AMCA (400 MHz, CDCl;, 77 ppm)
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