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Abstract

The current study consists of four parts concerning the investigation
effects of each one on the properties of the other in the mixture that contain
sodium hypochlorite in surfactant systems that contain micelles of different
shapes. The first part included a study of the effect of the presence of sodium
hypochlorite in different concentrations of worm-like micelles formation in
aqueous solutions for different mixing ratios of the cationic surfactant
cetyltrimethylammonium bromide (CTAB) with the anionic sodium
dodecylsulfate (SDS) at 3wt% and at different temperatures. It was observed
that the formation of micelles were worm-like based on the increase in the
viscosity of those solutions, and the highest viscosity was at the 20/80
SDS/CTAB mixing ratio, that means there was no effect on the viscosity peak
in the absence of sodium hypochlorite. It was found that there is an inverse
relationship between increasing the concentration of sodium hypochlorite and
the viscosity of the solutions, where the viscosity decreased with proportion
of 91.4%. The reason for the decrease in viscosity was attributed to the fact
that the presence of sodium hypochlorite impedes the reaching to the critical
interfacial forces that responsible for the transformation from 3D to 1D
micelle. The results indicate that sodium hypochlorite can be prepared as a gel
in a 3wt%in a solution of a mixture of 20/80 SDS/CTAB in water. The second
part deals with the role of the presence of micelles on the biological activity
of sodium hypochlorite solutions. The study was carried out using bacterial
culture dishes containing Staph aureus bacteria, as the solution of sodium
hypochlorite was used alone and then compared with solutions of mixing
ratios ranging from 0/100 to 50/50 SDS/CTAB at a temperature of (30°C).
The results showed that the presence of micelles works to improve the
biological activity and therefore it is recommended to use it in sterilization
methods. This can be attributed to the field effect resulting from the
interaction of the surface active substance with the chemical agent, as well as

the biological activity of the positive ion micelles.



The third part introduces the effect of the presence of micelles,
especially worm-like micelles, on the stability of sodium hypochlorite at
different concentrations of cationic surfactants (CTAB) and anionic (SDS),
and also at different concentrations of a mixing ratio of 20/80 SDS/CTAB and
non-ionic (Triton X100). The change in sodium hypochlorite concentrations
over time and at different temperatures was followed by ultraviolet
spectrophotometer. It was found that the dissociation reaction of sodium
hypochlorite is obeyed to the first order. The kinetic properties including rate
constant (k), activation energy (E?), frequency factor(A) and half-life of the
reaction (ti2), in addition to the thermodynamic functions of activation state
such as free activation energy (AG?), enthalpy (AH?), entropy (AS?), and
equilibrium constant (K¢q*) were estimated. The results showed that the
presence of all kinds of surfactants reduces the stability of sodium
hypochlorite as increasing the speed of its decomposition, but the SDS was
the least effective among them compared to the rest, and the relationship was
inverse between the temperature and the stability of sodium hypochlorite.
These results give conclusive evidence that the increase in the biological
activity of sodium hypochlorite is due to the micelles themselves, which the
latter acts as an antibacterial substance. Finally, the fourth part included the
effect of adding different concentrations of sodium hypochlorite on the
critical micelle concentration (CMC) for each of the (SDS) and (CTAB) at
different temperatures. The values of ionization degree (o) and (B) were
found, which represent the ratio of the number of counter ions associated with
the micelles to the number of molecules which form the micelles (m/n). The
thermodynamics functions of micellization, including standard enthalpy
(AH,,), free energy (AGy,), and entropy (AS,,) for the micelle formation
process were estimated in the absence and presence of sodium hypochlorite.
The results showed there is a positive effect on CMC for both types of
surfactants due to presence of sodium hypochlorite as the CMC decreased

with increasing the concentration of the additive. At the same time, there is a



direct relationship between CMC and the temperature. It was observed that
there was a decrease in the ionization degree (a) values for SDS due to the
presence of sodium hypochlorite, and thus an increase in the (B) (m/n) values,
which was attributed to the decrease in the electrostatic repulsions between
the polar heads of the SDS molecules. While there is no significant effect on
the values of (a) and (B) for CTAB due to the presence of sodium

hypochlorite which may be due to the common ion effect.
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