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Figure S1. 1H NMR spectrum of CD. 
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Figure S2. 1H NMR spectrum of CGE. 
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Figure S3. 1H NMR spectrum of CAP. 
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Figure S4. 1H NMR spectrum of CAPA. 
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1.1. Synthesis of Cardanol polyacid. 

CD (0.08 mol, 24.16 g), MPA (0.24 mol, 25.44 g) and photo initiator 1173 (2 wt%, 

0.99 g) were added into quartz glass beaker. The mixture was stirred well and reacted 

for 12 h in the case of ultraviolet (UV)-light. The wavelength range of ultraviolet light 

is 300-350 nm. The goal products were obtained after removing excess MPA by rotary 

evaporation at 80 ℃, named as CAPA (acid value: 275 mg KOH g-1). 

 

Scheme S1. Synthesis of cardanol polyacid. 

1.2. Characterizations of cardanol polyacid. 

The 1H nuclear magnetic resonance (1H NMR) and fourier transform infrared 

spectrometry (FTIR) spectra were used to determine the molecular structures of CDPA. 

As shown in Figure S5, the peaks of C=C at 3008 and 878 cm-1 disappeared and a 

broader peak of carboxyl group peak appeared in the spectrum of CDPA, which 

indicates the successful preparation of CDPA. Due to the high activity of the phenolic 

hydroxyl group, it can undergo a dehydration reaction with mercaptopropionic acid, so 
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the peak of the phenolic hydroxyl group at 3337 cm-1 disappeared. Figure S6 represents 

the 1H NMR spectra of CDPA, the double bond signals at 5.2-5.4, 5.7-5.8, and 4.9-5.0 

ppm almost completely disappeared. In addition, the disappearance of the phenolic 

hydroxyl signal at 6.3-6.4 ppm also proved that the phenolic hydroxyl was reacted. 
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Figure S5. FTIR spectrum of CDPA. 
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Figure S6. 1H NMR spectrum of CDPA. 
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2.1 Curing behavior of DGEBA-CAPA vitrimers 

In order to study the curing behavior of DGEBA-CAPA, the exothermic peak 

of the curing process was measured by DSC. As shown in Figure S7, the DGEBA-

CAPA system with carboxyl-epoxy ratios of 0.75, and 1.0 have an exothermic peak 

around 145 ℃ in the absence of catalyst, indicating the occurrence of a curing 

reaction. DGEBA-0.5CAPA and DGEBA-0.25CAPA have two exothermic peaks, 

representing the curing process of epoxy group and carboxyl group, epoxy group 

and hydroxyl group, respectively. Therefore, determining the terminal curing 

behavior of the DGEBA-CAPA system at 160 ℃ for 4 h and 180 ℃ for 1 h can 

ensure its complete curing. In addition, the curing process of the DGEBA-CDPA 

system is similar to it, so a single sample is selected for description (Figure S8). 
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Figure S7. DSC thermograms of DGEBA-CAPA systems. 
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2.2 Curing behavior of DGEBA-CDPA vitrimers. 
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Figure S8. DSC thermograms of DGEBA-0.5CDPA systems. 

  



S10 

Table S1 Specific ratio of epoxy monomer and curing agent. 

Samples epoxy monomer (g) curing agent (g) DMP-30 (g) 

DGEBA-1CAPA 20.0 33.6 - 

DGEBA-0.75CAPA 20.0 25.2 - 

DGEBA-0.5CAPA 20.0 16.8 - 

DGEBA-0.25CAPA 20.0 8.4 - 

DGEBA-0.5CDPA 20.0 10.4 0.03 
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Figure S9. FTIR spectra of A (DGEBA-1CAPA), B (DGEBA-0.75CAPA), C 

(DGEBA-0.5CAPA) and D (DGEBA-0.25CAPA). 
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Figure S10. Self-healing of DGEBA-1CDPA with different time at 180 ℃. 
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Figure S11. Comparison of FT-IR spectra of DGEBA-1CAPA initially and after self-

healing. 
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Figure S12. Reprocessed DGEBA-1CDPA. 
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Figure S13. Mechanical properties of reprocessed DGEBA-CAPA. 

 


