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Figure S1. (a) Cross-section of the symmetric carbon-based supercapacitors with the corresponding 
chemical structures of the sustainable materials used as binder and polymer electrolyte. (b) Nyquist 
plots for the pristine and the doped hydrogels as a function of the NaCl content. 

 
Figure S2. Cyclic voltammetry curves of symmetric carbon-based supercapacitors investigated in 
gel polymer electrolyte 2 M NaCl for (a) chitosan, (b) casein and (c) CMC as electrode binder, re-
spectively. The voltage scan rate is ranged between 100 and 500 mV/s. 
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Figure S3. Capacitance percentage loss as a function of the binder types for aqueous and gel poly-
mer electrolytes, respectively. 

 
Figure S4. Contribution of pseudocapacitance (diffusion-limited) and double layer capacitance (sur-
face-limited) to the overall capacitance 𝑪𝑪𝑺𝑺∗  for all the binders investigated with aqueous electrolyte. 
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Figure S5. Ragone plot of gravimetric power density versus gravimetric energy density for the in-
vestigated electrode with aqueous electrolyte. 

 
Figure S6. Cycles stability for the SCs reported in the literature based on gel-polymer electrolyte. 


