SMALL-ANGLE X-RAY STUDY OF POLYDIALLYLDIMETHYLAMMONIUM CHLORIDE SOLUTIONS AS A COMPONENT OF POLYELECTROLYTE COMPLEXES
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Polyelectrolyte complexes (PECs) have become an important target for modern chemistry, physics, technology and bio-engineering. Polyelectrolyte complexes are made by mixing solutions of oppositely charged polyelectrolytes and the process is close to self-assemble. The range of used polyanions that meet necessary requirements is large, but the number of polycations is limited and, consequently, there is a need to synthesize new. A typical representative is polydiallyldimethylammonium chloride (PDADMAC) that is extensively used cationic polyelectrolytes due to his unique chemical structure, the simple way of synthesis and to the hydrophobic stability of the monomer.

The series of polydiallyldimethylammonium chloride (PDADMAC) with different molecular weight were synthesized. The polymers were obtained by radical cyclopolymerization at low degree of conversion using 2,2'-azobis(2-methylpropionamidine) dihydrochloride as initiator. Synthesis was carried out in aqueous solution at 50 °C. The concentration of monomer was varied in the range 0,9mol/l ÷ 3 mol/l, the initiator concentration was 0,9 mol/l ÷ 3 mol/l. The polymerization was stopped at low conversion by cooling with the aim to get low molecular weight distribution. The synthesized polymers were characterized using size-exclusion chromatography and 1H-NMR spectroscopy. The results of SEC show that all synthesized samples have linear confirmation. The exponents of Rg-Mw relations for all samples are quit high (0,6-0,7) and are explained by an excluded volume effect. The range of exponent values corresponds to the conformation of linear macromolecule in good solvent. 
The series of solutions of sample with molecular weight Mw=88500 were studied by SAXS in the range of diffusion vector q = 0,1 till 0,3 A-1. The concentration of solution was changed from 0,05 mol/l till 0,25 mol/l (Figure 1). The exponent of plot “position of peak vers concentration” is 1/4 that corresponds to the model of concentrated regime in a good solvent (Figure 2). Synthesized PDADMAC polymers will be used as cationic component in further study of polyelectrolyte complexes.
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