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TEM images of the GNPs particles were obtained by placing drops of the particles, suspended in toluene, on Cu TEM grids, and air dried.  The images are shown in Figure 1(Supporting information). From the figure we can see that while H25 particles are much larger than the H5, the H5 sample appears to have a higher degree of exfoliation.(H5)
(H25)








Supporting Information Figure 1. TEM images of GNPs (a) H5 and (b) H25.

RAMAN spectra were obtained from the GNPs using excitation of 514nm. From the Figure 2a (supporting information) we find that the first peak (D bank) at 1346cm-1 and 1355cm-1 for H5 and H25, respectively, could be ascribed to the disorder or defect structure of GNPs. The second peak (G band) at 1569cm-1 and 1578cm-1 is due to the sp2 carbon vibration in the graphitic lattice.[1] The intensity ratio (ID/IG) of the H5 was about 0.08 and the ratio of H25 was 0.12. The third peak (2D band) at 2693 for H5 cm-1 and 2712 cm-1 for H25 corresponds to the overtone of the D band which is sensitive to the number of graphene layers. Malard [2] reported that for samples with multiple layers the peak develops a shoulder, such as the one observed for H25.  For samples with one or two layers, a symmetric peak, such as the one observed for H5 at 2693 cm-1 occurs.[3] This analysis is consistent with the TEM images shown above where the H5 samples appear to consist of one or two layers whereas the H25 have multiple layers. From these data we can conclude that the particles have relatively small defect components, with H5 having the lowest Id/Ig quotient. Therefore in this paper we present data obtained using only the H5 particles. 


(a)
(b)

Supporting Information Figure 2. (a) Comparison of the raman spectra of GNPs H5 and H25 measured at 514nm. (b) Comparison of the 2D peaks in GNPs H5 and H25.
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