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Additional Supporting Data 

Table captions 

Table S1 TGA results of pristine EP, EP/MnO2 and EP/MnO2@CHS@SA@Ni composites under ni-

trogen atmosphere. 

Figure captions 

Figure S1 The synthesis process of MnO2@Chitosan@SA@Ni hybrids. 

Figure S2 XPS survey spectra of MnO2 and MnO2@CHS@SA@Ni hybrids. 

Figure S3 Mn 2p spectra of MnO2 and MnO2@CHS@SA@Ni hybrids. 

Figure S4 (a) FTIR spectra and (b) TGA curves of untreated MnO2 and MnO2@CHS@SA@Ni hybrids. 

Figure S5 The enlarged TGA patterns of pristine EP, EP/MnO2 and EP/MnO2@CHS@SA@Ni com-

posites under nitrogen. 

Figure S6 (a) FPI and (b) FIGRA values of pristine EP, EP/MnO2 and EP/ MnO2@CHS@SA@Ni com-

posites. 

Figure S7 Interior and exterior char residue analysis by using XPS technique. (a) XPS survey spectra 

and (b, c) elemental composition of interior and exterior char residues for pristine EP and 

EP/MnO2@CHS@SA@Ni 2% as determined by XPS 

 



 

 

Table S1 TGA results of pristine EP, EP/MnO2 and EP/MnO2@CHS@SA@Ni composites under ni-
trogen atmosphere. 

Samples  T-5% (oC) Tmax (oC) Residue (wt%) 

EP 381 395 12.3 

EP/MnO2 2% 362 387 16.8 

EP/MnO2@CHS@SA@Ni 0.5% 359 383 15.6 

EP/MnO2@CHS@SA@Ni 1% 355 380 16.4 

EP/MnO2@CHS@SA@Ni 2% 348 375 17.7 

 

  



 

 

 

 

Figure S1 The synthesis process of MnO2@CHS@SA@Ni hybrids. 

  



 

 

 

Figure S2 XPS survey spectra of MnO2 and MnO2@CHS@SA@Ni hybrids. 

  



 

 

 

Figure S3 Mn 2p spectra of MnO2 and MnO2@CHS@SA@Ni hybrids. 

  



 

 

Figure S4 (a) FTIR 

spectra and (b) TGA curves of untreated MnO2 and MnO2@CHS@SA@Ni hybrids. 

  



 

 

 

Figure S5 The enlarged TGA patterns of pristine EP, EP/MnO2 and EP/ MnO2@CHS@SA@Ni compo-

sites under nitrogen atmosphere. 

  



 

 

 

 

Figure S6 (a) FPI and (b) FIGRA values of pristine EP resin, EP/MnO2 composites, and 

EP/MnO2@CHS@SA@Ni composites. 

 

  



 

 

 

Figure S7 Interior and exterior char residue analysis by using XPS technique. (a) XPS survey spec-

tra and (b, c) elemental composition of interior and exterior char residues for pristine EP and 

EP/MnO2@CHS@SA@Ni 2% as determined by XPS. 

 
 
 
 
 


