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Avoidance of precipitation of surfactants in the detergency industry is especially important for
acceptable cleaning results. An important characteristic of anionic surfactants that is deleterious to
their use in many detergency applications is their tendency to precipitate from solutions, especially
when they are used in hard water, forming soap scum. One of the notable methods for tackling the
deleterious effects of hardness counterions in single anionic surfactant applications, commonly used
in household cleaning products is to develop a novel anionic surfactant formulation which does not
precipitate in the presence of hardness ions. A novel anionic gemini surfactants, C;,C,C;5(S0O3),
where n = 4, 5, 6, and 7 were synthesized in order to develop the synthetic method, characterize its
properties and study its solubility as in the calcium form of anionic gemini surfactants. The
characterization by 'H NMR, "*C NMR, liquid chromatography/mass spectrometry (LC-MS), Small
Angle X-Ray Scattering, (SAXS) inspected the structural characters of these anionic gemini
surfactants. The interfacial properties of these novel anionic gemini surfactants were investigated
through the surface tension measurement of surfactant in deionized water, and compared with the
conventional single-chain surfactant of similar hydrocarbon chain length, sodium dodecylsulfate
(NaDS). The result shows the extreme reduction of the critical micelle concentration (CMC) in gemini
surfactants in aqueous solution. The CMC of C4,C,,C,(SO3), where n = 4, 5, 6, and 7 in water is
approximately 0.041, 0.011, 0.0039, and 0.0031 mM, respectively while NaDS results in a much
higher CMC at 7.9 mM at 30°C. The activity-based solubility products of calcium salt of
C4,C,C5(S03), were determined by the precipitation phase boundaries of anionic gemini surfactants
and calcium chloride. The higher solubility products of calcium salt of anionic gemini surfactant
compared with the conventional single-chain surfactant indicates that these novel anionic gemini
surfactant, C;,C,C4,(S0O3), are insensitive to calcium ions. The studies show that gemini surfactant

is a promising candidate in applications with high hardness ions level of water.
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