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KARINE S. MARGARYAN 

 

ELECTROSYNTHESIS OF POLYMERS AND POLYMER COATINGS ON THE 

BASIS OF DIFFERENTMONOMERS AND STUDY THEIR PROPERTIES  

 

SUMMARY 

 

On the basis of acrylamide, acrylic acid, crotonic acid, vinyl acetate and triacrylo-

ylhexahydro-sym-triazine on steel and pure iron electrodes (both on the “reactive” anode 

and cathode) electrochemical methods of synthesis oflinear, as well as three-dimensional 

polymercoatingshave been worked out. They have been realized with or without formalde-

hyde presence.By IR spectrometry it has been confirmed that in the above mentioned elec-

tropolymerizationsystemsa cross-linking takes place due to methylolation of amide groups. 

The obtained coatingshave an advantage over before known ones by their thromboresistant, 

physical and mechanical properties. 

In order to compare the properties of the coatings synthesized by electropolymeriza-

tionfor the first time the coatingswere synthesized by electrical sedimentation method, main-

ly from the readymade vinylacetate-crotonic acid and vinylacetate-acrylic acid copolymer 

dispersions. It turned out that polymer coatings, obtained by this method,were inferior tothe 

previous ones both by their medico-biological and physical – mechanical properties. 

In order to prepare new biologically active synthetic polymers by combining 5-vinyl-

tetrazole, 1-vinyl-1,2,4-triazole, 1-vinylimidazolewith some acrylicco-monomers (acrylic 

acid, acrylamide or triacryloylhexahydro-sym-triazine) corresponding coatings have been 

synthesized for the first time on steel and pure iron electrodes. Study of some biological pro-

perties of the coatings has shown that they are multifunctional, biocompatibleand hydrophi-

lic copolymers in which thromboresistant and anticoagulant properties are combined. More-

over, they causethe stent biodegradation, thus, resulting in longer formation period of a new 

vessel lumen. 

It has been shown that as a result of water ethanol solution electrolysis of 5-

vinyltetrazole--N- vinylcaprolactam and 5-vinyltetrazole-N-vinylpyridone systems pH ther-

mosensitive polymers are formed on iron and steel electrodes. 

In order to reveal the mechanism of the film formation on the electrode for the first 

time have been studied 1-vinylimidazole, 5-ethynyltetrazole adsorbing regularities on flat 

platinum electrode(Er=0.0-3.0V). Two adsorbing regions have been revealed: the destructive 

chemisorption region of adsorbed molecules (0.0-1.5), where the highest valueof adsorption 

corresponds to Er=0.3-0.6V potential value and the highanode potential region with the 

highest adsorption corresponding to Er=2.2-2.3V potential. The adsorption investigations 

concerning 5-ethynyl-2H-tetrazole have shown that the latter with the concentration equiva-

lent to that of 5-vinyltetrazole shows the lowest adsorbing capability which contradicts the 

theories of the complex-adsorbing model and π-electrons interaction. 



 

From a series of allyl monomers the film formation peculiarities have been studied for 

triallylcyanurate and triallyl isocyanurateco-polymerization processes with vinyl acetate, 

acrylic acid and 1-vinylimidazole. Thermostable polymer coatings have been obtained, 

where all three allyl bonds, unlike the chemical method of their synthesis, are completely 

polymerized. 

Taking into consideration that electrochemical method is suitable for synthesis of syn-

thetic semiconducting polymers; we have shown the principle possibility of ethynylte-

trazolereductionon cathode, as well as polymerizationpossibility on platinum, palladium and 

carbon glass electrodes in DMFA and acetonitrile media. 

Imidazole and benzimidazole polymeric chelates have been synthesized by electro-

chemical method,and their complex formation with transition and non transition metals have 

been studied both in protic and aproticsolvents. 

By contact exchange method in aquasolutions, in the presence of peroxide agents 

three-dimensional polymeric coatings containing metal have been synthesized on the basisof 

5-vinyltetrazole and TGDT. 

Polymeric chelates have been synthesized on the basis of 5-ethynyl-2H-tetrazole. It 

has been proved thattheelectroreduction of thelatter on transition metals in anhydrous apro-

tic solvents results in N-H bond activation with charge exchange which is followedby fur-

ther cleavage of the bond. 

We have developedmethods of synthesis of nanocomposites, containing nanoparticles 

of metals, particularlysilver, on different electrodes. In separately taken 1-viniyl-1,2,4-

triazole and acrylamide water-ethanol solutions, as well as in the mixture of these two mon-

omers with participation ofagents of peroxide nature and silver nitrate, in the conditions 0.6-

1.2V potentials silver containing nanocomposites coatings are formed.The properties of na-

noparticles, including their distribution and stability, depend on the properties of polymeric 

matrix andtheconditionsof nanoparticles formation. 

A method of synthesis of nanocomposites containing nanoparticles has been worked 

out on the basis of eletroactive polyaminothiazole (PATA). It has been shown that in the 

conditionsof strictly certain potential (-0.45V)value  Rh (III) reduction takes place on the 

electrode immersed into 1N nitric acid solution of Na3RhCl6modified by polyaminothiazole 

resulting in the formation of finely dispersed and uniformly distributedRh containing nano-

composites. 

Wehave shown that gold electrode coated with poly-2-aminothiazolein solutions with 

different HCl concentrations under high anode potential (E=1.1V) conditions resultsin for-

mation of gold chloride complexes, which further undergo the cathode reduction on the 

PATA electroactive surface resulting in the formationof gold containing nanocomposites. 

 


