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1 Powder characterization 
1.1 BET data in this report
1.1.1 Commercial activated carbon
Summary Report
                             Surface Area
  Single point surface area at P/Po = 0.202185304:    889.2957 m²/g                                 
                                 BET Surface Area:    885.5030 m²/g   
                            Langmuir Surface Area:    1158.6500 m²/g  
                            t-Plot Micropore Area:    552.2905 m²/g   
                     t-Plot External Surface Area:    333.2126 m²/g   
  BJH Adsorption cumulative surface area of pores                     
       between 1.7000 nm and 300.0000 nm diameter:    245.682 m²/g    
  BJH Desorption cumulative surface area of pores                     
       between 1.7000 nm and 300.0000 nm diameter:    263.6999 m²/g   
                                Pore Volume
    Single point adsorption total pore volume of pores                     
  less than 196.3680 nm diameter at P/Po = 0.990058070:    0.602542 cm³/g                              
                               t-Plot micropore volume:    0.249866 cm³/g                                                
             BJH Adsorption cumulative volume of pores                     
            between 1.7000 nm and 300.0000 nm diameter:    0.319187 cm³/g                                                     
             BJH Desorption cumulative volume of pores                     
            between 1.7000 nm and 300.0000 nm diameter:    0.321838 cm³/g  
                          Pore Size
  Adsorption average pore width (4V/A by BET):    2.72181 nm  
                                                              
  BJH Adsorption average pore diameter (4V/A):    5.1967 nm                                                
  BJH Desorption average pore diameter (4V/A):    4.8819 nm   
1.1.2 Commercial black carbon
Summary Report
                            Surface Area
  Single point surface area at P/Po = 0.200128086:    51.9548 m²/g  
                                 BET Surface Area:    49.6578 m²/g  
                            Langmuir Surface Area:    64.5366 m²/g  
                            t-Plot Micropore Area:    49.0396 m²/g  
                     t-Plot External Surface Area:    0.6183 m²/g   
  BJH Adsorption cumulative surface area of pores                   
       between 1.7000 nm and 300.0000 nm diameter:    17.463 m²/g   
  BJH Desorption cumulative surface area of pores                   
       between 1.7000 nm and 300.0000 nm diameter:    21.2019 m²/g     
                                Pore Volume
    Single point adsorption total pore volume of pores                     
  less than 354.6759 nm diameter at P/Po = 0.994535210:    0.148730 cm³/g                           
                               t-Plot micropore volume:    0.022863 cm³/g                          
             BJH Adsorption cumulative volume of pores                     
            between 1.7000 nm and 300.0000 nm diameter:    0.134164 cm³/g                    
             BJH Desorption cumulative volume of pores                     
            between 1.7000 nm and 300.0000 nm diameter:    0.135393 cm³/g  
                           Pore Size
  Adsorption average pore width (4V/A by BET):    11.98043 nm                                                        
  BJH Adsorption average pore diameter (4V/A):    30.7307 nm   
  BJH Desorption average pore diameter (4V/A):    25.5436 nm
1.1.3 Carbon P 
Summary Report
                             Surface Area
  Single point surface area at P/Po = 0.204014519:    1335.4627 m²/g                      
                                 BET Surface Area:    1348.1072 m²/g    
                            Langmuir Surface Area:    1783.4169 m²/g  
                            t-Plot Micropore Area:    765.8650 m²/g       
                     t-Plot External Surface Area:    582.2422 m²/g      
  BJH Adsorption cumulative surface area of pores                     
       between 1.7000 nm and 300.0000 nm diameter:    289.409 m²/g    
  BJH Desorption cumulative surface area of pores                     
       between 1.7000 nm and 300.0000 nm diameter:    289.0496 m²/g           
                                Pore Volume
    Single point adsorption total pore volume of pores                     
  less than 314.5005 nm diameter at P/Po = 0.993829229:    0.655554 cm³/g                   
                               t-Plot micropore volume:    0.339081 cm³/g               
             BJH Adsorption cumulative volume of pores                     
            between 1.7000 nm and 300.0000 nm diameter:    0.193942 cm³/g            
             BJH Desorption cumulative volume of pores                     
            between 1.7000 nm and 300.0000 nm diameter:    0.190626 cm³/g                       
                          Pore Size
  Adsorption average pore width (4V/A by BET):    1.94511 nm                 
  BJH Adsorption average pore diameter (4V/A):    2.6805 nm                 
  BJH Desorption average pore diameter (4V/A):    2.6380 nm   
1.2 Carbon P
[image: E:\Publications - Supercapacitor\Paper - Behind 1\le paper 4 Peanut shell-1\figure S1.tif]                                                            
Figure S1 SEM imagine of highly porous carbon P at various magnification.









1.3 Electrochemical characterization 
[image: E:\Publications - Supercapacitor\Paper - Behind 1\le paper 4 Peanut shell-1\figure corect\20180407_012539.jpg]
Figure S2 Images of working electrode: carbon P (12), activated carbon (11), and black carbon (10), respectively. 
[image: E:\Publications - Supercapacitor\Paper - Behind 1\le paper 4 Peanut shell-1\figure S3.tif]
Figure S3 Electrochemical properties of activated carbon and black carbon: (a, b) CV curves and (c, d) GCD curves, respectively. 






Electronic Supplementary Video 1
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Electronic Supplementary Video 2

[image: movie::file://localhost/Users/nguyenphilong/Desktop/3%20File%20submit%20lan%203%20-tap%20chi%20moi/7%20Supporting%20video%202.mp4]

[bookmark: _GoBack]



7

image2.jpeg




image3.tiff
——10 mV —— 120 mV 144——10mv —— 100 mV
a 404——20mV ——140mV activated carbon b 124——20mv ——120mV
——40 mV —— 160 mV 10]——40 mvV —— 140 mV black carbon
30— 60 mV —— 180 mV 8_—60mv—160mV
——80 mV —— 200 mV 6_—80mV —180 mV
Z 204 — > ]—— 100 mvV——200 MV__mmmmm——y
£ < 44 e
=10 £, - :
c - -—
g g 0
S 04 5 2]
(&) 3 j
104 ]
64
20 -8
104
-30 T T T T T -12 T T T T T
-0.6 -04 -0.2 0.0 0.2 0.4 0.6 -0.6 -04 -0.2 0.0 0.2 0.4 0.
Potential (V) Potential (V)
1.0 Y
/ activated carbon black carbon
c sng | d 3Ag
0.8 ——4Ag 0.8 —2Ag
——3Ag
— /] ——2A1g .
2064 So06-
S s
= =
c c
2 2
& 0.4+ 8 0.4
0.2+ 0.2
0.0y 7 T T T 0.0 T T T T T T
0 50 100 150 200 250 0 10 20 30 40 50 60 70
Time (s) Time (s)




image4.png




image1.tiff
15.0kV 10.2mm x20.0k SE(U)




