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1. Characterization of commercial GO 
Dynamic laser light scattering (DLS), ζ-potential, and Raman spectroscopy meas-

urements were performed in order to confirm the micrometric dimensions and the exfo-
liation degree of GO flakes before and after the sample underwent lyophilization. 
 
1.1. Dynamic laser light scattering and ζ-potential measurements 

Dimensions of GO flakes were measured on the commercial GO sample after dilu-
tion and sonication as well as on the aqueous solution obtained by rehydration of the 
lyophilized sample by using a 90Plus/BI-MAS ZetaPlus multi-angle particle size analyz-
er (Brookhaven Instruments Corp.). A mean value of diameter of 717.7 ± 62.0 nm was 
obtained for the former sample and a value of 1255.8 ± 134.2 nm for the latter sample. 
Figure S1 reports the dimensions of GO in aqueous solution before and after the lyophi-
lization confirming the micrometric GO dimensions and highlighting that ultrasoni-
cation and lyophilization did not alter significantly GO flakes dimensions, considering 
the fact that both the samples are quite heterogeneous and polydispersed.  

The values of ζ-potential of diluted GO commercial aqueous dispersion and that of 
GO aqueous dispersion obtained by rehydration of the lyophilized sample 
were -26.3±2.8 mV and -28.8±0.9 mV, respectively, indicative of the presence of electro-
negative oxygenated functional groups at the surface and the dissociation of carboxylic 
acid moieties at the edges of the GO flakes in both samples. These values are representa-
tive [1] of dispersions in which charged GO flakes are considered to possess a sufficient 
mutual repulsion force with each other to form a stable and well-exfoliated aqueous 
dispersion. 
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Figure S1. DLS measurement of commercial GO aqueous dispersions (A) before and (B) after 
lyophilization. 

 
1.2. Raman spectroscopy analysis 

In order to confirm that GO flakes were not altered during lyophilization, Raman 
spectra of the diluted aqueous GO solution drop-casted on the SiO2 substrate as well as 
of the lyophilized sample deposited onto the SiO2 substrate were performed.  

The Raman spectra were obtained by confocal and high-performance Raman micro-
scope (XploRA PLUS, HORIBA, Japan) in the range of 1200-3300 cm-1 and with an 1800-
line/mm grating. The samples were detected with a 532 nm laser, with a time of 20 s and 
30 accumulations. Power irradiation of not more than 10% at the sample surface was 
used in order to avoid laser-induced heating. LabSpec (Horiba, Japan) was employed to 
control the Raman spectroscopic system and to optimize and process the acquired data. 
Figure S2 reports the above-mentioned Raman spectra evidencing no significant differ-
ence between the two samples. The spectra of GO show both the G and the D bands, 
representing the planar configuration of sp2-bonded carbons that constitute the graphene 
surface and the presence of defects in the graphenic structure, respectively. In particular, 
the G band is shifted towards a higher wavenumber (≈1600 cm-1 vs. 1570 cm-1) with re-
spect to graphene due to the oxidation of GO and the good exfoliation of the sample,[2] 
whereas the D band has a higher intensity with respect to graphene due to defects and 
disorders such as grain boundaries, aliphatic carbons, etc. present in GO [3]. The absence 
of the 2D band, which appears generally at 2700 cm-1 in graphene, is due to the breaking 
of the stacking order due to the oxidation reaction [3].  
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Figure S2. Raman spectra of (A) drop casted commercial GO aqueous dispersion on SiO2 substrate 
and (B) lyophilized GO deposited onto SiO2 substrate. 

2. XRD measurements 
XRD diffraction patterns performed on PPSTBs and PPSTBs-GO 5 and 10µg/mL are 

reported in Figure S3. 

Figure S3. XRD diffraction pattern of (A) PPSTBs and (B) PPSTBs-GO 5µg/mL and (C) 
PPSTBs-GO 10µg/mL. 
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