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Fig. S1 TEM images of few-layer FGs

The morphology of FGs suspended in toluene was characterized using TEM (Fig S1 a and 

b). TEM samples were prepared by placing a few drops of the suspension onto copper grids 

with an ultrathin holey carbon film. Crumpled and wrinkled few-layer FGs were observed. The 

TEM analysis revealed that a large fraction of the exfoliated entities are less than 5 layers, as 

determined by measuring the distinguishable edges of the exfoliated graphenes. 



Fig. S2  FT-IR spectra of graphite and FGs in KBr pellet

The FT-IR spectrum (Fig. S2) of FGs shows the characteristic absorbance of polystyrene 

even after exhaustive washing: peaks at 3026, 1670, 1499 cm-1 and combination bands (2000-

1700 cm-1) are attributed to the phenyl group. The bands at 2932 and 2846 cm-1, correspond to 

the methylene and methenyl groups. The peak at around 1050 cm-1 corresponds to the C-Ph 

groups. These absorbance peaks are not found in the FTIR spectrum of graphite, indicating the 

presence of polystyrene chains in the functionalized graphenes.



Fig. S3 Raman spectra of graphite and FGs

    Figure S3 shows the Raman spectra of functionalized graphene and graphite. The D band 

is pronounced in polymer functionalized graphene as compared to graphite, indicating that  sp3 

hybridized carbon formed on the graphene surface owing to covalent linking of polystyryl 

chains to graphene. The G band of functionalized graphene shifts to a position somewhat  

higher (∼3 cm-1) than graphite. The 2D band of functionalized graphene shifts to a lower 

position (∼7 cm-1) with an intensity increase in comparison with graphite. This suggests that 

graphite is successfully exfoliated to single- or few-layer graphenes.1 The intensity ratio ID/IG 

of the functionalized graphene is about 0.63, much lower than that of chemically reduced 

graphenes and graphene oxide.2-5 The ID/IG is considerbly larger than that of solvent-exfoliated 

grahene sheets6, implying that graphene was functionalized.



Fig. S4 TGA of graphite and FGs with a heating rate of 10℃/min under N2.

Thermal gravimetric analysis (TGA, Figure S4) was carried out to determine the content 

of polystyrene on the functionalized graphene. Comparison of the weight loss of functionalized 

graphene to graphite indicates that the content of polymer is about 10.2 wt %.



Fig. S5 Experimental tensile modulus of the composites and calculated data derived 

from Halpine-Tsai model under the hypothesis that FGs are randomly distributed in the 

composites.
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