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Molecular catalysts produced from earth-abundant elements are a cost-effective and 
sustainable alternative to prevalent noble metal catalysts. Successful molecular designs could 
offer high catalytic activity and selectivity towards several environmentally beneficial redox 
processes, such as large-scale hydrogen evolution, CO2 reduction and oxygen reduction. 
However, molecular catalysts have traditionally been used in homogeneous settings, where 
they are difficult to separate from reaction products [1, 2]. There is a lack of robust surface-
immobilization techniques, leaving more practical heterogeneous setups largely unavailable.  
 
We have combined the benefits of molecular and heterogeneous catalysis by incorporating 
porphyrins as pendant groups in a conducting polymer matrix. This system, consisting of an 
alkyldioxythiophene-based conducting polymer (pEPE) and tetraphenylporphyrins (MTPP), 
allows for straightforward energy supply, cycle-stability and simple product separation. It can 
be electropolymerized onto e.g. glassy carbon, Au and indium tin oxide glass, and through 
substitution or metalation of the porphyrin units, it could be tuned towards catalysis of several 
redox reactions. The system can be metallated before or after polymerization, and all versions 
independently preserve porphyrin redox activity and polymer conductivity. Our system, pEPE-
TPP-M, is thus promising as a versatile platform for heterogeneous molecular catalysis. 
 

Figure 1: Cyclic voltammogram of a) H2TPP in solution (0.1 M 
TBAPF6/DCM, 0.1 V/s,  b) pEPE on glassy carbon (0.1 M 
TBAPF6/MeCN, 0.1 V/s), c) pEPE-TPP-H2 on glassy carbon (0.1 
M TBAPF6/MeCN, 0.1 V/s). -I/-II, 0/-I, 0/+I, +I/+II mark 
porphyrin redox reactions.  
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