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Formation of Na-CAS and KAN complex. AB and polymer solutions of appropriate concentrations were 
prepared and mixed in molar ratio between AB and polymer from 1 : 8 to 8 : 1, changing mixing order and 
pH medium. Distilled water, buffer solutions with pH 2.0, 6.0 and 7.5 were used. Before mixing, the solutions 
were filtered through 0.45 μm pore size membrane. The composition of obtained complexes was determined 
using colloid titration  technique on CPC-3-01 photoelectric colorimeter (ZOMZ, Russia) at 540 nm wave-
length [14]. This technique is based on the system ability to scatter light when a dispersion of insoluble par-
ticles is formed. Under the direct complex synthesis, polymer solutions with a concentration of 10–3 mol/dm3 
were titrated by the solutions of AB with a concentration of 10–2 mol/dm3 by sequentially adding 5 μL portions 
of the solution under stirring until the growth of the solid ceased, which was indicated by reaching constant 
optical density. Optical density D was measured 1 min after the addition of each portion of titrant. Using the in-
verse mixing order, solution of AB with a concentration of 10–3 mol/dm3 was titrated by the solution of polymer 
with a concentration of 10–2 mol/dm3 by sequentially adding 5 μL portions of the solution. The content of AB 
in the complex was determined by chemical analysis (Kjeldahl technique). All experiments were performed at 
ambient temperature. 

Fourier transform infrared spectroscopy (FTIR) and scanning electron microscopy (SEM). Samples 
for FTIR and SEM were prepared in the form of coevaporates obtained by applying Na-CAS – KAN complex 
particles suspensions. The above-mentioned suspensions were obtained by mixing 10 wt. % solutions of the 
components in a ratio corresponding to the complex composition, then pouring on a glass substrate, followed 
by evaporating water in air at the ambient temperature. The FTIR spectra were recorded on a Nicolet iS10 FTIR 
spectrometer (Thermo Fisher Scientific, USA) through 46 scanning at a 0.5 cm–1 resolution. The morphology 
of the films surface after deposition of gold (a Emitech K550 instrument was employed) was examined on 
a LEO-1420 scanning electron microscope (Carl Zeiss, Germany) at magnifications from 500× to 20 000×. 

Thermal analysis. Thermal analysis was carried out through thermogravimetric (TG), differential thermo-
gravimetric analysis (DTG), differential scanning calorimetry (DSC) on a thermal analyser STA 449 Upiter 
(Netzsch, Germany). Samples of the complexes in the form of powders were obtained by mixing components 
solutions, precipitates filtration through the paper filter and under-vacuum drying. Analysis was performed 
at a heating rate of 10 K/min in the temperature range 303–600 K with nitrogen gas flow of 25 cm3/min and 
8–10 mg samples. 

Laser diffraction method. The particles hydrodynamic size in the solutions of Na-CAS and in the sols of 
its complexes with KAN, obtained by mixing of solutions with Na-CAS concentration of 2 · 10–5 mol/dm3 and 
AB concentration corresponding to the compositions of the complexes, were estimated using laser diffraction 
method on a Zetasizer nano ZS device (Malvern, UK) at the temperature 298 K. The kinetics of the complex 
particles growth was evaluated by a Mastersizer 3000 laser particle size analyser (Malvern) using a wet dis-
persion unit with a measuring vessel volume of 120 cm3 at a rotation speed of 1500 min–1. The formation of 
complex particles dispersions resulted directly in the vessel by adding of the polymer solution (0.02 mol/dm3) 
to the AB solution with the concentration of 0.002 mol/dm3 and by different mixing order.

Fig. 1. Structural formulas of KAN (a) and Na-CAS repeated unit (b)


