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Dispersion stability 

Figure S1 shows the optical photographs of the glass vials containing GO (A) and rGO suspension 
AArGO25 (B), AArGO50 (C), AArGO100 (D). It was noticed that after one day (24 h) of the storage, the 
AArGO100 began to agglomerate, indicating a higher degree of reduction. After two days, the sample 
AArGO100 was about to settle. This reflects the AArGO100 sample contains more basal plane 
functionalities [1]. However, AArGO25 and AArGO50 did not show any agglomerations and remained 
stable due to a comparatively low reduction of OFGs. On the fifth day, the sample AArGO100 was 
observed to be settled completely and sample AArGO50 just started to agglomerate whereas the sample 
AArGO25 remained stable. After ten days of storage, the samples AArGO50 and AArGO100 were 
found to be fully settled. On the contrary, the dispersion of sample AArGO25 was remained stable even 
up to one month, indicating to slight hydrophilic nature of the AArGO25 sample. The dispersion 
stability can be controlled by modifying the surface functionalities at the edges and the basal plane of 
rGO [2]. The presence of OFGs plays a crucial role in the dispersion stabilization of all rGO samples. 
The dispersion of edge functionalized graphene is better than basal plane functionalized graphene. 
Carbonyl and carboxyl OFGs contributes to better dispersion properties of the material [3]. Therefore, 
the removal of OFGs is supported by the agglomeration of rGO flakes due to π-π interaction between 
the layers.  

It has been observed that the agglomeration rate rises with the concentration of ascorbic acid due 
to the high degree of reduction of OFGs. After 24 hours the rate of agglomeration rises from AArGO25 
to AArGO100. Therefore, AArGO100 shows nearly complete elimination of oxygen-containing groups 
and has a larger area of the graphene network (see the presence of related peaks in FTIR spectra). The 
result suggests as the amount of ascorbic acid is increased, the degree of reduction is also increased. As 
a result, the highly reduced GO has a high tendency to agglomerate, and partially reduced GO has less 
tendency to agglomerate and shows high stability which was observed for the AArGO25 sample. 



 

Figure S1. Aqueous dispersion of different AArGO: GO (A), AArGO25 (B), AArGO50 (C), and 
AArGO100 (D) after 1, 2, 5, 10, 20, and 30 days. 

 

Table S1. Physical parameters of GO and AArGO25 obtained from XRD. 

Sample 2θ() d (Å) cos θ D (Å) L(Å) N Miller 
indices 

Crystal 

GO 10.8 8.18 0.995 96 199.0 12 001 GO 
AArGO25 21.8 4.07 0.981 5.9 12.25 04 002 rGO 
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