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ger particles than the inverse titration, since the amino groups of the same AB molecule can, in the first case, 
interact with the sulphate groups belonging to different Na-CAS macromolecules, stitching them together. In 
the second case, the number of contacts of these complementary groups decreases. Indeed, with the reverse 
method of components solutions blending, the average particle size in the Na-CAS – KAN suspensions only 
reached 0.5 μm. As follows from fig. 6, a, the kinetics of particle growth also depends on the method of the 
components solutions mixing. With the inverse method, particles of a finite size are formed immediately, 
whereas with the direct method, it takes at least 15 min to achieve a sizable growth. Figure 6, b, illustrates the 
distribution of the particles for Na-CAS – KAN complexes.

Non-identical composition of the complex particles in the dependence of mixing order was confirmed 
by the agar diffusion test. It was held to determine the percentage of the bacteriologically active AB form in 
a complex and showed (table 5) that an inverse order of the components mixing results in almost 10 wt. % 
higher KAN content in the complex than a direct one. The elemental chemical analysis confirmed this result.

The visualisation of Na-CAS – KAN complex particles was carried out by the SEM technique (fig. 7). The 
evidence presented suggests that, after removing of the dispersion medium, the complex particles tend to form 
spherical aggregates with sizes ranging from 2 to 8 μm for the direct mixing order, and less than 1 μm for the 
inverse one. This morphological picture is similar to that one for Na-CAS film that we published earlier [12].

Fig. 6. Distribution of the particles for Na-CAS – KAN complexes:  
a – kinetic curves of the particles size growth for Na-CAS – KAN suspensions  

under direct titration at the concentration of Na-CAS solutions 0.02 mol/dm3 (1),  
0.04 mol/dm3 (2), 0.08 mol/dm3 (3), 0.016 mol/dm3 (4); 

 b – inverse titration curve; c – histogram of particle size distribution for  
hydrosol of Na-CAS – KAN complex (b)  

obtained by the analysis nanoparticles 
 motion trajectory respectively


