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Analysis of pDop-rGO 

 

Figure S1. TGA curves of pDop, GO and pDop-rGO. 

  TGA measurements were conducted to evaluate the effect of pDop on the thermal 

stability of pDop-rGO. As shown in Figure S1, the rapid weight loss of GO around 

180 °C indicated a large amount of oxygen-functional groups being decomposed at 

this temperature range.
1
 The final weight loss of GO leveled off at ~60 %. Noticeably, 

pDop-rGO showed a rapid weight loss at the temperature of ~120 °C, and the leveled 

weight loss was ~50 %. In comparison with GO, the decomposition of pDop-rGO was 

able to occur at lower temperature because of the enhancement of chemical reduction 

on GO by pDop.
1-2 
While the lower weight loss of pDop-rGO than that of GO was 

suggested as a result of the higher thermal stability of pDop. From Figure S1, the 

weight loss of pDop could be seen the smallest among the three samples, indicating 

its high carbon residue quantity upon heating in N2 atmosphere. This feature might 

benefit from its structural similarity to phenolic resin.
3
 Therefore, the weight loss of 
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pDop-rGO was reduced in comparison with that of GO due to the carbon-yielding 

characteristic of pDop. Moreover, the weight fraction of grafted pDop could be 

calculated from TGA data using the equation of XfpDop+ (1-X)fGO =fpDop-rGO, where 

fpDop, fGO and fpDop-rGO are the weight loss fraction of pDop, GO and pDop-rGO, 

respectively, and X denotes the weight fraction of pDop in pDop-rGO.
4-5
 The 

calculated weight fraction of pDop in pDop-rGO was ~66.7 wt.%.    

 

Figure S2. FT-IR spectra of pDop, GO and pDop-rGO. 

 

  Surface compositions of pDop-rGO were investigated by FT-IR.As shown in FT-IR 

spectra (Figure S2), the characteristic bands of GO were easily observed at 1070 

(hydroxyl C-O stretching), 1624 (aromatic C=C stretching), 1724 (carboxyl C=O 

stretching), and 3415 cm
-1
 (O-H stretching). Compared to the FT-IR spectrum of GO, 

the intensities of the two peaks at 1070 and 1724 cm
-1
 decreased, while at the same 

time, a new absorption peak appeared at 1515 cm
-1
 in the spectrum of pDop-rGO. 
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This new peak was corresponded to the N-H bending vibration from pDop as 

confirmed by the FT-IR spectrum of pDop. These facts suggested the successful 

incorporation of pDop component onto GO sheets.  

 

Kinetic parameters of different epoxy systems 

 Table S1. The calculated kinetic parameters for different epoxy systems. 

Samples 
Heating rate 

 (°C /min)
 α

E  (KJ/mol)
 

n m lnA 

EP 

5 

68.76 

1.247 0.365 17.066 

10 1.193 0.378 17.047 

15 1.151 0.390 17.013 

20 1.127 0.394 16.980 

EP+0.5 wt.% GO 

5 

73.42 

1.343 0.356 18.110 

10 1.282 0.385 18.129 

15 1.248 0.367 18.082 

20 1.217 0.346 17.984 

EP+0.5 wt.% pDop-rGO 

5 

66.25 

1.248 0.388 16.484 

10 1.188 0.385 16.429 

15 1.171 0.418 16.443 

20 1.112 0.376 16.350 

    

  The kinetics parameters n, m and ln A were determined from each heating rate (5, 

10, 15 and 20 °C /min), and their average values were used to determine the kinetics 

model. From all these calculations, the obtained results are listed in Table S1. 

Substituting the calculated kinetic parameters (
α

E , n, m, and ln A in Table S1) into 

Equation (9), the explicit rate equations for the curing reaction of epoxy composites 

could be obtained.  
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