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Abstract

This research studied the factors affecting the formation of wormlike
micelles through focusing on two aspects:—
the first one deals with the study the viscosity for some binary and
ternary systems of surfactants mixtures and their ability to form wormlike
micelles .The studied anionic sodium dodecylsulphate (SDS) and
cationic cetylpyrdinum chloride(CPC) mixture showed a high viscosity
peak and the ratio of 20/80 of 3 wt% SDS/CPC indicated the formation
of wormlike micelles. Interestingly, the results showed that the presence
of pyrdinium ion in CPC caused a bad effect on the formation of one
dimensional aggregate in contrast to that previously studied (CTAB) at
our Laboratory. The mixtures of nonionic surfactant Triton—x with cationic
CPC didn’t revealed ability that it could form wormlike micelles. The
ternary system of cationic and nonionic surfactants CTAB/CPC/Triton—x
also didn’t make any contribution towards wormlike micelles formation.
The work was also extended through using ternary mixtures of SDS ,
CPC and CTAB at (1:1) , (3:1) and (1:3) CTAB:CPC ratios , The
thermodynamic properties(AG°,AH%AS®) and active energy of micelles
for the above mixtures were evaluated and the results were in good
agreement with the rheological changes of that mixtures. It had
suggested that the formation of supramolecular gel depended on the
ionization potential of the surfactant head group. Hence, the viscosity

was increased in the following sequence:

CPC/SDS <1:3CTAB+CPC/SDS <1:1CTAB+CPC/SDS

<3:]CTAB+CPC /SDS <CTAB/SDS



The second aspect included study the effect of the presence of
different  concentrations  of alcohols  (0.002-0.04M), different
temperatures (293.15, 298.15, 303.15 and 308.15 K) and at ratios of
(10/90, 20/80, 30 / 70 and 40/6) on the formation of wormlike micelles
for previously studied mixtures of surfactants (SDS | CTAB).
Thermodynamic functions were calculated for the process of micelles
formation in the presence of alcohols. the results indicated that the
cationic CTAB and anionic SDS surfactants revealed a big tendency
towards formation of wormlike micelles in ethanol, hexanol, butanol and
decanol but not octanol alcohol which had a negative effect on viscosity
as his viscosity decreased with the increase in concentration because
this compound is hydrophobic and prefer organic mediums and form two

100% separated Phases upon mixing with water.

The reason for which the viscosity of the surfactants SDS /| CTAB had
increased was due to the intermolecular interactions and ability to form
hydrogen bonding. This had proved that the rheological properties for
the supramolecular dynamic were differ from that for high molecular
weight polymers which composed of carbon based backbones covalently
bonded. And that these alcohols were interacted with process of
wormlike micelles formation and formed hydrogen bonding with the polar
groups of the surfactants and by result reduce the charge on the
micelles surface. Moreover, these alcohols had no role in the
mechanism of micelles formation because there was no effect on the
ratio that gave the highest viscosity and this was a good support for the

CIF theory. Results indicated that the sequence of the tendency to form



wormlike micelles for a mixture of SDS / CTAB in the presence of

alcohols had the following order:

Ethanol > Decanol > Butanol > Hexanol > Octanol (in Surfactants)



