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Figure S1. Histogram on the number of layers of Gr, showing an average six layers of graphene 

sheets with standard deviation determined from 20 measurements by HRTEM analysis. 
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Figure S2. XPS high resolution C1s plots of Gr and FG-CYS. 

Table 1. Results of TGA analysis and the determination of functional group coverage of FG-CYS 

estimated from TGA analysis. 

Sample  Gr FG-CYS 

Total mass loss (%) 7.28 16.41 

Residual mass (%) 92.72 83.59 

Mass loss < 100 ℃ (%) N.A. 0.52 

Mass loss w.r.t. CYS (%) N.A. 8.61 

Initial mass (mg) 4.7423 4.304 

Molar mass (g/mol) C: 12 L-cysteine ethyl ester: 149.21 

No. of atoms/molecules 2.00 × 1020 1.77 × 1018 

Functional group coverage* N.A. 113 

* Functional group coverage can be estimated as follows [1,2]:  

1. The number of CYS molecule was calculated using its molar mass and mass loss of CYS 

determined from TGA analysis. 

2. The number of carbon atoms in graphene can be determined based on the remaining 

TGA mass of graphene and its molar mass.  

3. Functional group coverage can be estimated by dividing the number of carbon atoms in 

graphene by the number of CYS molecule. 
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