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The remarkable properties of microemulsion on low interfacial tension and
high solubilization make it interesting for detergency application. This study aimed
to demonstrate microemulsion approach for detergency work by using Dowfax
surfactant (alkyl diphenyl oxide disulfonate, ADPODS) as one of the components in
the formulation. ADPODS has excellent hardness tolerance but is a very
hydrophilic, therefore to form microemulsion with the studied oils; hexadecane,
motor oil and triolien, other cosurfactants were needed. The linker concept was then
introduced to be an approach for making formulations of mixed surfactants. The
mixed surfactants used in this study were mixtures of a moderate hydrophile-
lipophile balance (HLB) surfactant and the two surfactants that were very different in
HLB. These mixed surfactants were able to bridge the hydrophilic/lipophilic gap
between water and oil phases, producing microemulsions with substantial
solubilization and ultralow interfacial tension.  For hexadecane and motor oil, two
anionic surfactants ADPODS, and sodium dioctyl sulfosuccinate (AOT), and a
nonionic surfactant sorhitan monooleate (Span 80) were used. For triolien, the
mixed surfactant systems consisted of two anionic surfactants, ADPODS and sodium
dihexyl sulfosuccinate (AMA), and a nonionic surfactant, secondary alcohol
ethoxylate, Tergital 15-S. The phase behavior of these two mixed surfactant systems
with the studied oils was determined including salinity effect, and temperature effect.
The interfacial tension as well as solubilization was also determined.



The formulations from phase studies were selected for the detergency
experiment. The substrate for the experiment was polyester/cotton blend fabric. The
experiments were conducted to remove hexadecane and motor oil with the
formulation of AOT, ADPODS and Span 80 at different salinities. The result
showed a high removal of both oils with our formulation at supersolubilization
(Winsor type I close to type 111 region) and at middle phase regions. In addition, the
detergency performance with our studied formulation exhibited a better result as
compared to a commercial liquid detergent. The mechanism of the oil removal was
found to be related to low interfacial tension and phase behavior of the mixed
surfactant system as well as the spreading of oil on fabric substrate.

For triolien, the comparison of the mixed surfactant system of AMA,
ADPODS and Tergital 15-S at different ADPODS concentrations were studied. The
studied formulations at different salinities were conducted as a detergent to remove
triolien on polyester/cotton sample fabric.  The results showed the two peaks of
maximum detergency in the range of salinity from 0.1% to 10% NaCl. The higher
hydrophilicity of the system, the higher salinity was required for the maximum
detergency. The result of the dynamic interfacial tension and the detergency result
from different rinsing method of rinsing indicate that the second maximum
detergency found at higher salinities is related to spreading effect and low interfacial
tension.  The first peak of maximum detergency is believed to be related to a phase
separation of the washing solution.
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