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Fig. S1 The XPS spectrum of C 1s for GO, GNO, and GCN.  

 

Table S1 XPS data of GO, GNO, and GCN. 

 
GO GNO GCN 

Bond Peak BE (eV) At. % Peak BE (eV) At. % Peak BE (eV) At. % 

C-C 285.0 50.10 285.0 66.65 285.0 80.29 

C-O 287.0 38.16 286.5 24.04 286.1 19.71 

C(O)O 288.7 12.74 288.7 9.31 — — 

 

Further examination with XPS illustrates the reduction degree of RGO (Fig. S1). 

The divided peaks of C 1s centered at 285.0, 286.5, and 288.7 eV are attributed to the 

nonoxygenated ring C (C-C), carbonyl carbon (C-O), and carboxylate carbon (C(O)O), 

respectively.
1-3

 The absorbance band intensities of C-O and C(O)O in GO are much 

higher than those of GNO and GCN, indicating the high oxidation degree of GO. 

After reduction, oxygen-containing functional groups are removed. The intensities of 

C-O and C(O)O become much weaker in GNO and GCN. The C(O)O peak even 

disappears in GCN. The ratio of C-C increases form 66.65 % to 80.29 % when CNTs 

were added into the composites (Table S1). At the same time, the ratios of C-O and 

C(O)O in GCN drop to 19.71 % and 0 from 24.04 % and 9.31 % in GNO, respectively, 

indicating that residual oxygen-containing functional groups in GCN are lower than 

those of GNO. In addition, according the XRD results, the peak of GO does disappear 

in GCN. The reduction degree of RGO in GCN is enhanced in comparison with GNO. 
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It is probably due to the aggregation being avoided successfully, and GO disperses 

well in solution and contacts with urea adequately. Then the reduction reaction of GO 

would be more sufficient. Thus, the conductivity of GCN is surely better than GNO 

because of less oxygen-containing functional groups existing. 
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