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Abstract
Metal free electrocatalyst has a great significance in electrocatalytic hydrogen evolution from water. Recently we report a new porphyrin-based metal free covalent organic polymer (COP) and covalent organic framework (COF), prepared by a simple and efficient condensation between triformyl phloroglucinol (Tp) or pyrene tetra aldehyde (Py) and 5,10,15,20-tetra(4-aminophenyl)-21H,23H-porphyrin (PAM). TpPAM showed a greater catalytic efficiency compared to various metal free electrocatalysts with a low overpotential of 250 mV to achieve 10 mA/cm2 and a small Tafel slope (106 mv/decade). Theoretical density functional theory (DFT) calculation compared with experimental findings which synergetically favours the high HER catalytic efficiency of porous polymer TpPAM. The Faradic efficiency of TpPAM based electrode was found to be 98 % which is very close to the ideal value of 100%. Moreover, the as synthesized catalyst shows a good stability by retaining 91% of initial current density after 1000 test cycles. 
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In the case of PAM-Py COF Normally such COF also show exceptional stability even in strong acid and alkaline solution. We have investigated the charge carrier mobility and metal free hydrogen evolution by imposing an electrochemical stimulation by exploiting the imine (C=N-) based site and porphyrin-hyperporphyrin tautomerization occurring in SB-PORPy COF. We believe that the topologically strained crystalline imine based covalent organic framework will add to the structural diversity of such COF class of materials and find widespread utility and applications based on the electrochemical properties of COFs.
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Fig1. Metal free Hydrogen Evolution from Pyrene-triformyl

phloroglucinol -Porphyrin Based (a) COP and (b) COF.
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