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Table S1. Sample code and compositions of the GNP/EP nanocomposites 

Sample code 
Composition (wt%) 

DGEBA HDE CA FA DETA GNP 

GEN-0-CA 80.54  0 19.46  0 0 0 

GEN-0.1-CA 80.46  0 19.44  0 0 0.10 

GEN-0.25-CA 80.34  0 19.41  0 0 0.25 

GEN-0.5-CA 80.14  0 19.36  0 0 0.50 

GEN-1-CA 79.74  0 19.26  0 0 1 

GEN-0-D 80.87  0 0 19.13  0 0 

GEN-0.1-D 80.79  0 0 19.11  0 0.1 

GEN-0.25-D 80.67  0 0 19.08  0 0.25 

GEN-0.5-D 80.46  0 0 19.04  0 0.50 

GEN-1-D 80.06  0 0 18.94  0 1 

GEN-0.1-HD 0 77.29 0 22.61  0 0.10 

GEN-0.5-CB 90.41  0 0 0 9.09 0.50 
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Table S2. Components of the surface tensions (20 ℃) 

Materials 𝛾𝑖 (dyne / cm) 𝛾𝑖
𝑑 (dyne / cm) 𝛾𝑖

𝑝 (dyne / cm) 

Toluenea 28.5 27.2 1.3 

Deionized watera 72.8 21.8 51 

Slide glass 72.8 29.2 43.6 

Teflon film 36.1 27.3 8.8 

GNP 39.9 29.9 9.9 

DGEBA 68.7 54.7 14.0 

HDE 39.6 32.5 5.8 

FA 48.0 42.6 5.4 

a) 𝛾𝑖, 𝛾𝑖
𝑑, and 𝛾𝑖

𝑝 of toluene and deionized water were obtained from literatures [1,2]. 

 

The components of the surface tension for the slide glass and the Teflon film were determined using the 

equations (1) and Young’s equation with the contact angles of two different liquids, deionized water and toluene, to 

obtain the surface tension of FA. The components of surface tensions for GNP and DGEBA were also obtained by the 

same processes. The components of surface tension obtained are summarized above in Table S2. 
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Table S3. Relaxation times of D system nanocomposites  

 

Sample code 
Cross-over of G’ and G’’ 

(rad/s) 

Cross-over of G’ and G’’ 

(Hz) 

Relaxation time 

(s) 

GEN-0.1-D ( 80 ℃) 0.20 0.03 31.42 

GEN-0.1-D ( 120 ℃) 50.12 7.98 0.13 

GEN-0.25-D (150℃) 5.01 0.80 1.25 
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Figure S1. XPS spectra of GNP and modified GNP.  
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Figure S2. FT-IR spectra of GEN-0.1-D and DGEBA. 
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Figure S3. DSC thermograms of the CA and D systems of different GNP contents: (a) First scan; (b) Second scan after 

quenching at 0 ℃; (c) Second scan after the isothermal condition at 70 ℃ for 1h. 

 

 

 

 

 

 

 



S8 

 

 

Figure S4. DSC thermograms of the D system composites: (a) third scan; (b) repeated endothermic peak of GEN-0.5-D. 
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