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Fig S1. FTIR analysis of PDPA/NF and Cu/PDPA/NF



Fig. S2. X-ray photoelectron spectroscopy (XPS) spectra of (a) Overall XPS survey

spectra of Cu/PDPA/NF and XPS spectra of (b) Ni 2p and (c) O 1s



Fig S3. Raman analysis of NF, Cu/PDPA, PDPA/NF and Cu/PDPA/NF
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Fig S4. (a) Overpotential of Cu/PDPA/NF, PDPA/NF and Cu/NF at 10mAcm-2 (HER) 

(b) Long-term durability test of of Cu/PDPA/NF during Hydrogen evolution reaction



Fig S5. (a) Overpotential of Cu/PDPA/NF, PDPA/NF and Cu/NF at 10mAcm-2 (OER) 

(b) Long-term durability test of of Cu/PDPA/NF during Oxygen evolution reaction



Fig S6. (a) CV plot of Cu/PDPA/NF in the presence of different methanol concentrations 

0.5-2.0M in 1.0 M KOH at scan rate of 50 mVs-1 (b) Cyclic Voltammogram of 

Cu/PDPA/NF at varying scan rates such as 5 to 200 mV/s in 0.1M KOH+ 1.0M Methanol.



Fig S7. (a) CV plot of Cu/PDPA/NF in the presence of different Ethanol concentrations 

0.5-2.0M in 1.0 M KOH at scan rate of 50 mVs-1 (b)Cyclic Voltammogram of 

Cu/PDPA/NF at varying scan rates such as  5 to  200 mV/s in 1.0 M KOH+ 1.0M Ethanol



Fig S8. linear relationship between (scan rate)1/2 and current density of Cu/PDPA/NF for 

(a) Methanol (b) Ethanol and linear relationship between concentration and current 

density (c) Methanol and (d) Ethanol



Fig S9. Areal Ragone plot comparing Cu/PDPA/NF reported here to other polymer based 

and 2D capacitors including N-doped rGO1, PEDOT-Cl2, PEDOT:PSS3 and GF@PANI 

FSSC4



Fig S10. Percentage of Capacitance retention v/s. Cycle number of Cu/PDPA/NF with 

the comparison of first and last five cycles of 5000 cycles of the cyclic stability 



Table S1. Comparison on of Electrolyte medium, Tafel slope & Overpotential of 

Cu/PDPA/NF in Oxygen  Evolution reaction with other  copper based electrocatalysts.

Electrolyte

medium

Tafel slope 

(mv dec-1)

Overpotential

  (mV)@10mAcm-2

Reference

CuONS 0.2M borate 

buffer

59 540              5

(Co0.21Ni0.25Cu0.59)2Se2 1MKOH 53 278             6

Cu3(BTC)2MOF 1MKOH 108 330             7 

Fe2O3@CuO 1MKOH 41 398             8 

Polycrystalline 

Cu(OH)2

1MKOH 78 550             9 

CuFe2O4 1MKOH 94 340             10

CuSe/NF 1MKOH 89 297             11 

Cu2Se/NF 1MKOH 62.4 200             12  

Cu/PDPA/NF 1MKOH 47 320      This work
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