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States of Water in the W/O Microemulsion Formed in
H,O/C1,-EO,-C1,22Br/n-Hexanol/n-Heptane
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Abstract The states of water in the W/O microemulsions formed in H,O/C1>-EO,-C1,*2Br/n-hexanol/
n-heptane systems have been investigated by Fourier transform infrared spectroscopy (FT-IR). The results
showed that there existed four states of water in the microemulsions, which were head-group-bound water,
Br -bound water, bulklike water and trapped water in the interface of the microemulsion water, respectively.
The ny+, ng-, Ny and ny, which represented respectively the numbers of the water corresponding to the above
four states per surfactant molecule, were obtained by a deconvolution technique. With increasing water con-
tent Wp, N, was increased rapidly but ny+ increased a little, whereas ng,— and n; were kept almost constant.
These indicated that the water pool of the microemulsion grew gradually and the degree of the counter-ion
dissociation was kept unchanged over the range of the examined W.
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Figurel O—H stretching bands of water solubilized by the W/O
microemulsion of H,O/C,,-EO;-C,+2Br/n-hexanol/n-heptane

From 1 to 7, W (the molar ratio of water to surfactant) is 5, 10, 15, 20, 25, 30
and 35, respectively
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Figure2 Variations of O—H stretching frequencies of water as
afunction of W in different surfactant systems
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Figure 3 Curve-fitting results of the O—H stretching mode of

water in the W/O microemulsion of H,O/C;,-EO;-C15*2Br/n-

hexanol/n-heptane at Wy=15 by Gaussian program (Peakfit VVer-

sion 4.12, Seasolve) on the basis of second derivate

a, b, c and d represent the O—H stretching modes of quaternary ammonium

head-bound, bulklike, Br -bound, and free water species, respectively, and the

fitting plot (dash line) as a sum of peak a, b, ¢ and d almost coincides with the

infrared spectrum (solid line)
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Figure4 Variations of the area fraction of different water spe-
cies (P;) with Wy in H,0/C1-EO,-C12*2Br/n-hexanol /n-heptane

The symbols represent EO, ([1), EO, (O) and EO3 (A\), respectively
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Figure5 The number of different states of water per surfactant
molecule as a function of the water content for water/C;,-EO,-
C1,*2Br/n-hexanol/n-heptane systems

The symbols represent EO, ([J), EO, (O) and EO3 (A), respectively. The
inset shows water/Cy,TABr/n-hexanol/n-heptane system for comparison
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