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Opinion

For medicine, nanophotonics, and catalysis, nanocomposite materials with silver
nanoparticles are necessary and their use in these areas is promising [1]. In modern
chemical science, electrosynthesis and the study of the properties of functional polymers
and nanomaterials based on them are the most rapidly developing areas. Nanomaterials in
medicine are used as antibacterial drugs, biosensors, drug delivery systems, etc. [2,3]. The
process of electrosynthesis of metal-polymer nanocomposites and coatings on pure iron and
steel electrodes was investigated by combining the electrochemical (co) polymerization of
solid solution with methacrylic acid with the cathodic release of metals. During electrolysis
in the presence of AgNO, and chitosan of aqueous or aqueous-ethanol solutions of 1-vinyl-
1,2,4-triazole methacrylic acid (VT-MA), their mixtures in various ratios and in the presence
of an initiator, for example, 4-tert-butylperoxy-4-oxobutanoic acid (TBOBA), the potential of
electroreduction of which during cathodic metal release is 0.6-1.2V (c.s.e.), nanocomposites
and nanocomposite coatings with a silver content of 1-10 wt% are formed. In the electronic
spectra of silver-containing nanocomposites, in contrast to aqueous solutions of the initial
copolymers and AgNO,, plasmon absorption bands appear with a maximum in the region of
nanocomposite coatings containing silver. Absorption bands with a maximum appear in the
region of 413-420nm. This is typical for systems with isolated nanoparticles of metallic silver
(Figure 1, curve 2).
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Figure 1: Electronic absorption spectra of VT-MA copolymer [1] and polymer
nanocomposite of silver (8.3%) [2].
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In the IR spectra of VI-MA copolymers, bands appear
corresponding to the frequencies of stretching bending vibrations
of the triazole ring 1503, 1434, 1138, 1005, 660cm™ (C-N, C=N),
1275cm™ (NN), 3106cm™ (CN) and a band at 1714cm?”, related to
stretching vibrations of the units of the carboxyl group. According
to elemental analysis and atomic absorption spectroscopy, the
silver content in nanocomposite films is 1-10% (Table 1). The

formation of organo-inorganic nanocomposites, namely, the
presence of silver nanoparticles and an amorphous polymer phase,
is confirmed by the results of X-ray analysis. The X-ray diffraction
patterns of nanocomposites (Figures 2 & 3) clearly differentiate the
amorphous polymer component and intense reflections of metal
nanoparticles characteristic of the planes of the crystalline phase
of zero-valent silver.
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Figure 2: Organo-inorganic nanocomposites.
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Figure 3: Diffraction patterns of nanocomposites 1 and 2, I - intensity (from. Units), 2 0 -Bragg angle (deg).

Table 1: Nanocomposites based on VT-MA copolymers.

Nanocomposite Electrode Potential Content Yield,% by [nl, A nm S BT e i
Ne -E,B Ag, % Substance dl/g ! ’
1 0,60 7,4 87,5 1,82 418 2-12
2 0,75 8,3 82,6 0,90 418 2-8
3 0,90 9,2 79,1 0,23 413 2-6
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