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Abstract. New functional polymeric, semiconducting materials were synthesized by chemical
oxidative polymerization of acriflavine hydrochloride in aqueous solution at room temperature,
using ammonium peroxydisulfate as an oxidant. Polymerization products were characterized by gel-
permeation chromatography (GPC), FTIR spectroscopy, scanning electron microscopy (SEM) and
conductivity measurements. The influence of the oxidant/monomer molar ratio on the molecular
structure, molecular weight distribution and the electrical conductivity of polyacriflavines was
studied. Molecular weights approach a maximum value of ~20000. The polyacriflavine prepared by
using oxidant/monomer molar ratio 1.25 shows the conductivity of 2.8 x 107 S cm'. New
substitution pattern shown by FTIR spectroscopic analysis combined with MNDO-PM3 semi-
empirical quantum chemical calculations revealed N—C2 coupling reactions as dominant. The
formation of phenazine rings in ladder structured polymerization products was observed by FTIR
spectroscopy. The existence of a certain polyacriflavine crystalline structure was suggested from the
SEM micrographs.

Introduction

The creation of aromatic diamine polymers by oxidative polymerizations is one of the latest
advances in the field of conducting polymers [1]. Aromatic diamine polymers have a lot of novel
functions compared with polyaniline and polypyrrole, such as changeable electroactivity, high
permselectivity to various electroactive species, unique electrochromism, linear sensitivity of
conductivity to moisture, regular variation in conductivity with temperature and external electric
field, high sensibilities of the polymer-modified electrode to biosubstances at an extremely low
concentration, good detecting ability of electroinactive anions, pronounced electrocatalytic
properties, effective absorptivity to heavy metal ions, anticorrosion ability, strong adhesion to
metal, and high capacitance.

As a continuation of our recent study devoted to aromatic diamine polymers [2], we have
focused our attention on the known fluorescent dye acriflavine hydrochloride, antiseptic agent for
skin and mucous membranes, as a promising aromatic diamine monomer. To our best knowledge,
as in the case of most of the polymers of aromatic diamines, which have been prepared mainly by
electrochemical polymerization [1], there is no report on the chemical oxidative preparation of
polyacriflavine. The aim of the present work was to investigate the possibility of acriflavine
hydrochloride polymerization in aqueous solution by standard chemical oxidation route, and to
study the influence of the oxidant/monomer molar ratio on the molecular-weight distribution,
molecular structure and conductivity of obtained novel polymeric materials. Particular attention was
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