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 Heteroatoms doped a high surface area  

     carbon is prepared from ramacham by  

      ZnCl2 activation method  

 HPC-800⁰C shows the  maximum specific 

capacitance 324 F g-1 at a current density  

     of 0.55 A g-1 

 HPC-8//HPC-8 symmetric supercapacitors 

      is fabricated, specific capacitance  61 F g-1  

     with 1M Na2SO4 & 54 F g-1 with 1M LiTFSI 

 The device exhibited a maximum energy 

density of 67.8 W h kg−1 with a maximum 

power density of 15000 W Kg-1  

 ~98% capacity retention after 10,000 cycles 

      at a current density of 10 A g-1 

 

 Box furnace with inert atmosphere (Ar), heating 

rate 2⁰C/min and 1 hour hold is used 

 Micro tube like structure with inter connected 

      networks 

 The morphologies of  HPC demonstrated by 

the presence of well developed porous 

structure 

 TEM-EDS analysis confirms the presence of  

N, O and Fe in the carbon molecular Skelton 

 Chemical states 

of the elements 

  C1s - 283.7 eV 

      N1s - 400 eV  

      O1s - 533.1 eV 

      Fe2p - 710 eV 

 

1M Na2SO4 as electrolyte with Ag/AgCl as reference 

electrode and Pt mesh as counter electrode 

Selected HPC-800⁰C  for further evaluation like 

fabrication of symmetric supercapacitor 

Current density (A g-1) Specific capacitance (F g-1) Power density (W Kg-1) Energy density (W h Kg-1) 

0.5 61 444 27 

1 58 889 25.8 

2 56 1759 24.9 

5 55 4422 24.2 

10 53 8844 23.5 

Current density (A g-1) Specific capacitance (F g-1) Power density (W Kg-1) Energy density (W h Kg-1) 

0.5 54 749 67.875 

1 50 1500 62.5 

2 49 2979 61.5 

5 48 7500 60 

10 46 15000 58.33 
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Electrochemical Characterization 

Three electrode system 

 The maximum BET surface area 1879 m2 g-1 and  

      pore volume is 0.91 cm3 g-1  

 When  the pyrolysis temperature is raised, induce disorder 

      structure 

 Increase in ID/IG ratio support the  raise in the content of  

     disorder structure. 
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