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Figure S1. The Raman spectra of different layer graphene. 

Table S1. the full width at half maximum (FWHM) of 2D band for 
different layer graphene. 

Graphene layer The FWHM of 2D band (cm-1) 
monolayer ~30 

bilayer ~54 
trilayer ~59 

four layer ~61 



 
Figure S2. The temperature-dependent Raman spectra of 2D band for supported monolayer 
graphene flakes with various thermal annealing processes. (a) Pristine; (b) Annealing at 373 K; 
(c) Annealing at 473 K; (d) Annealing at 673 K; (e) Annealing at 773 K; (f) The evolution of 
Raman peak redshift for 2D band as a function of thermal annealing temperature. 

 
Figure S3. The temperature coefficients of 2D band for supported monolayer graphene flakes 
with various thermal annealing processes. (a) Pristine; (b) Annealing at 373 K; (c) Annealing at 
473 K; (d) Annealing at 673 K; (e) Annealing at 773 K; (f) The extracted temperature coefficients 
of monolayer graphene under different annealing temperatures. 



 
Figure S4. The Raman spectra of supported monolayer graphene with various thermal 
annealing process. 

Table S2. The summary of Raman peak shift. 

Thermal annealing temperature (K) G band peak shift (cm-1) 2D band peak shift (cm-1) 
373 0.45 5.1 
473 6.13 8.66 
673 9.11 8.72 
773 15.09 15.06 

 
Figure S5. The Raman spectra of supported monolayer graphene after 
thermal annealing at different temperatures. (a–d) The Raman spectra 
annealing at 373 K, 473 K, 673 K, 773 K. 



 
Figure S6. The temperature-dependent Raman spectra of monolayer 
graphene on BN. 


