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Dielectric Relaxation Behavior of Anionic Surfactant
SDBS Micellar Solutions
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Abstract: The dielectric relaxation behavior of the sodium dodecyl benzene sulfonate (SDBS) surfactant was investigated
in a concentration range from 0.1 to 80 mmol-L™ by dielectric relaxation spectroscopy (DRS) method. Near the critical
micelle concentration (CMC) of SDBS, significant relaxation phenomena of SDBS solutions around the frequency
107 Hz were observed. The dielectric data of the overall concentration were fitted by using the Cole-Cole equation,
which revealed information about the relationship between dielectric parameters and concentration. Although the
relaxation increment (Ae¢) increased with the concentration of SDBS (c,), this change exhibited two kinds of linear
relationship, which intersected at an inflexion near 36 mmol -L™. On the other hand, the curve of relaxation time (7,)
and concentration reached the lowest point at 45 mmol L. Based on the spherical micelle model, the dielectric
phenomena are due to the amount of bound Na* counter-ions and the change in micellar volume.
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Fig.1 Three-dimensional dielectric relaxation spectra of overall SDBS concentrations (c,)
SDBS concentration dependency of permittivity & (a) and dielectric loss &” (b)
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Table 1 Fitted dielectric parameters of SDBS aqueous solution system with different SDBS concentrations

¢,/(mmol-L™) & &n B fo/kHz 10%,/s Ae K /(S+m) K, /(S+m)
4 98.53 79.29 0.88 3105 5.13 19.24 0.01333 0.01665
8 112.23 79.46 0.87 3947 4.03 32.77 0.01630 0.02349
15 128.23 79.70 0.85 4807 3.31 48.53 0.01931 0.03228
23 143.55 80.65 0.86 5489 3.26 62.90 0.02242 0.04161
30 163.06 80.67 0.84 5954 2.67 82.39 0.02618 0.05346
36 184.07 81.67 0.84 6294 2.53 102.40 0.03037 0.06621
40 206.74 82.73 0.85 6412 2.48 124.01 0.03540 0.07962
45 230.54 84.86 0.88 6459 2.47 145.68 0.04125 0.09357
50 263.07 82.53 0.84 6207 2.57 180.54 0.04778 0.11009
55 293.64 83.50 0.85 6029 2.64 210.14 0.05510 0.12555
60 325.18 84.75 0.86 5804 2.74 240.43 0.06350 0.14110
65 355.65 87.79 0.88 5610 2.84 267.86 0.07300 0.15655
70 391.96 88.12 0.88 5336 2.98 303.84 0.08380 0.17395
75 424.10 90.56 0.90 5103 3.12 333.54 0.09560 0.19027
30 457.18 93.15 0.91 4897 3.25 364.03 0.10938 0.20849

& and &, are low- and high-frequency limits of relative permittivity, respectively; «; and «; are low- and high-frequency limits of conductivity,

respectively; f;is characteristic relaxation frequency and 7, (=(2mf;)™") is relaxation time; 8 (0<B<1) is the dispersion parameter of relaxation time;

Ag (=g—¢&) is dielectric increment.
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Fig.2 Dielectric constant spectra of different SDBS
concentrations fitted with Cole-Cole equation
Symbols and solid lines represent the experimental data and the best

fitting curves evaluated from Eq.(2), respectively.
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Fig.5 Schematic model of the spherical micelle
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