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to [9] for the peak at 3250 cm−1 in a dimer, that essentially corresponds to the monomer peak at 3338 cm−1. 
In our case there was 3258.9 cm−1.peak in the initial solution. After the protonation of all NH2 group it places  
at 3100.0 cm−1.

Ta b l e  3

Bands position in FTIR spectra for 5 wt. % KAN base aqueous solutions 
 with different amounts of HCl for amino groups protonation

Sample Bands position, cm–1

KAN acid sulphate dry powder 3142.1 1614.7 1521.1 1022.6 –

Aqueous solution of KAN base  
without HCl 3258.9 1634.8 1531.1 1057.6 –

Aqueous solution of KAN base with 
HCl equivalent for 2 amino groups 3171.0 1624.9 1523.3 1023.6 –

Aqueous solution of KAN base with 
HCl equivalent for 3 amino groups 3170.0 1613.6 1509.9 1023.3 863.7

Aqueous solution of KAN base with 
HCl equivalent for 4 amino groups 3100.0 1609.6 1506.5 1022.0 861.5

Aqueous solution of KAN base with 
HCl equivalent for 6 amino groups 3100.0 1609.1 1505.9 1022.7 860.6

0.1 mol/L HCl (pH 1.0) 3100.0 1605.7 1505.1 1040.1 858.7

Simultaneously, the increasing of Na-CAS mole-links per KAN mole takes place as shown in fig. 4. It 
demonstrates that the more the acidity of the medium, the more colloidal titration curves shift to the right along 
the abscissa axis. This means that NH2 group protonation causes an increase in the amount of Na-CAS mole-
links connected with KAN mole.

Turning back to fig. 2, one can see that the composition of the complex in the medium of acetate buffer 
(pH 6.0) corresponds to a molar ratio of [KAN] : [Na-CAS] = 1.0 : 2.4 at direct titration. Figure 2, a, shows 
that adding of AB excess leads to a slight decrease in turbidity due to the hydrophilisation of the complex 
particles via binding of the extra amount of ionogenic KAN molecules, that are relatively small in size com-
pared to polymer macromolecules. In the case of inverse titration, the curve maximum corresponds to a ratio 
KAN : Na‑CAS = 1.0 : 2.0 with the observed decrease in optical density following by the addition of polymer 
solution to the resulting dispersion of the complex particles. In this case, the system becomes transparent, 
which can be attributed to the transition of the complex into the dissolved state due to hydrophilisation asso-

Fig. 4. Colloid titration curves of Na-CAS aqueous solution  
by the KAN base solutions (1) with different amount of 

HCl added for the protonation of 1, 2, 3 and 4 amino groups 
respectively 2, 3, 4 and 5. 

 z = [Na-CAS] : ([KAN] + [Na-CAS])


