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In situ UV-visible spectroelectrochemistry in the course of oxidative monomer electrolysis
as a tool to characterize the molecular structure of poly(Mg(ll)porphine)
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Abstract
Novel method to characterize the macromolecuactire of an electroactive polymer deposited viateb®xidation of the

corresponding monomer on the electrode surfacdées proposed. It is based on experimental detatimmof the number
of electrons spent for oxidation of an initiallylis® monomer species which is used to calculatetimeber of covalent bonds
linking each monomer unit with neighboring unitsside the polymer. The former parameter is found tkacing
simultaneously the variations of instantaneous eslof the solute monomer concentration and of #esgd charge in the
course of the monomer oxidation electrolysis. Timenomer concentration is established with the usésoUV-visible
absorbance in the vicinity of the monomer band(s)jng) this process on the basis of an original edace to separate the
absorbances due to the monomer and solute oxidpt@mhucts for each instantaneous spectrum. Coesstaf the proposed
method (including its theoretical principles, homasee installation and experimental realization) besn examined for the
polypyrrole deposition, with the conclusion on (tsostly) chain structure, which is in conformitytwiprevious evidences.
Then, our approach has been applied to the elegttatve polymerization of (non-substituted) Mg(fdrphine, for which an
indirect experimental information of its moleculdructure has only been available earlier. Thetspelectrochemical method
has resulted in the conclusion that the oxidatimdpct, poly(Mg(ll)porphine), consists of chainssirigle-bonded monomeric

porphine macrocycles, with a relatively small numisieinterchain bonds.
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1. Introduction

Electroactive materials containing the porphine moegcle in their structure are actively studie®]lin view of their applied
prospects in electrocatalysis [3-7], photocatalf§is sensors [9,10], solar energy conversion [Bl-hon-linear optics
[14,15], etc. Another research direction is oridnte synthesis of catalytic metal (M) containinghtees of the MN type on

the surface of carbon support for their applicatisrplatinum-free catalysts of oxygen reductiorfiiet cells [4, 7, 1619].

Porphine unit is present in most systems as a pergtaup of a polymer chain. There are a few examglf copolymers
possessing a well-defined molecular structure tefriahting porphyrin and (hetero)aromatic units \whace mostly synthesized
by organometallic catalysis, see e.g. refs [20-24].the contrary, molecular structures of polynikend deposited by direct

oxidation of substituted porphyrins on electroddaste were not studied [25-28].

Our team succeeded in synthesis of the first hotyom (pMgP-1) on the basis of non-substituted Migflorphine (MgP,
Fig. 1a) [29]. This polymer has been characteribgdcombination of methods of electrochemistry, $mscopy and
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