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Abstract : The critical micelle concentration (CMC) values of the mixed surfactant systems and
the solubilization conatant (Ky) values of 4-ethylaniline in those solutions were measured and
analyzed by the UV-Vis method. As a result, the mixed surfactant systems of TTAB/LSB and
TTAB/TX-100 did not deviate significantly from ideal mixed micellization. However, the mixed
systems of SDS/LSB and SDS/TX-100 showed great negative deviations from ideal mixed model.
These differences showed that the intensity of the interaction between two components in the
mixed micelle was different for each mixed system and that these differences greatly influenced the
solubilization of 4—ethylaniline by a mixed surfactant system. Among pure surfactants, an anionic
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surfactant such as SDS showed a greater K; value than other ionic surfactants, and the K; value by
each surfactant system decreased in the order of SDS>TTAB=LSB)>TX-100. In addition, the K
values of all the mixed surfactant systems were higher than those of the pure surfactants

constituting the mixed systems.
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Fig. 1. Plots of the CMC values versus the «;
values for the micellization of mixed

surfactants in aqueous solution of
4-ethylaniline(0.4 mM) at 302 K.

Table 1. The values of the measured CMC and calculated thermodynamic parameters from the
nonideal mixed micellar model for the micellization of TTAB/LSB mixed surfactant

systems in aqueous solution of 4—ethylaniline(0.4 mM) at 302K

CMC M AHmix AG°,

N (x10°M) X g “ (K]/mol) (k/mol)
0.00 3.25 0.0000 - 0.000 - -41.62
0.25 0.95 0.4200 -5.52 0.066 -3.38 -47.49
0.50 1.50 0.4898 -3.31 0.207 -2.08 -45.52
0.75 2.00 0.6089 -2.52 0.414 -1.51 -44.27
1.00 3.62 1.0000 (mean=-3.78) 1.000 (mean=-2.32) -41.88
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Table 2. The values of the measured CMC and calculated thermodynamic parameters from the
nonideal mixed micellar model for the micellization of TTAB/TX~-100 mixed surfactant

systems in aqueous solution of 4—ethylaniline(0.4 mM) at 302K

CMC " AH AG,
_ X

1 (x107*M) ! b “ (J/moD) (J/mob)
0.00 0.21 0.0000 - 0.000 - -31.39
0.25 0.98 0.3690 -4.26 0.068 -2.49 -47.36
0.50 1.15 0.4490 -3.42 0.159 -2.13 -46.67
0.75 1.38 0.5516 -3.27 0.286 -2.03 —-45.88
1.00 3.62 1.0000 (mean=-3.65) 1 (mean=-2.22) -41.88
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Fig. 2. Plots of the X; values versus the a;
values for the micellization of mixed
surfactant systems in aqueous solution
of 4-ethylaniline(0.4 mM) at 302K.
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Table 3. The values of the measured CMC and calculated thermodynamic parameters from the

nonideal mixed micellar model for the micellization of SDS/LSB mixed surfactant

systems in aqueous solution of 4—ethylaniline(0.4 mM) at 302K

CMC M AHmiX AGOm

1 (x107°M) X g 1 (kJ/maoD kJ/mob)

0.00 3.25 0.0000 - 0.000 - -41.62
0.25 2.60 0.2217 -1.49 0.090 -0.64 -43.14
0.50 3.90 0.3516 -0.63 0.270 -0.36 -41.38
0.75 5.44 0.5942 -0.31 0.565 -0.19 -39.94
1.00 7.22 1.0000 (mean=-0.81) 1.000 (mean=-0.40) -38.21

Table 4. The values of the measured CMC and calculated thermodynamic parameters from the

nonideal mixed micellar model for the micellization of SDS/TX-100 mixed surfactant

systems in aqueous solution of 4-ethylaniline(0.4 mM) at 302K

CMC B M AHmix AGOm
_ X
1 (x107*M) ! “ (kJ/moD) (k]/moD)
0.00 0.21 0.0000 - 0 - -31.39
0.25 0.21 0.1573 -4.33 0.007 -1.44 -54.02
0.50 0.25 0.2339 -4.44 0.017 -2.00 -53.27
0.75 0.40 0.3023 -4.08 0.042 -2.16 -51.23
1.00 7.22 1.000 (mean=-4.28) 1.000 (mean=-1.87) -38.21
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Table 5. The values of K; and AG°% (kJ/mol) for the solubilization of 4-ethylaniline by the
aqueous solutions of the mixed surfactant systems at 302K

R TTAB / LSB TTAB / TX-100 SDS / LSB SDS / TX-100
! K, I K, 4G, K, AG°, K, AG°

0.00 84.49  -21.24 2470  -18.15 84.49  -21.24 2470  -18.15

0.25 364.66  —-24.91 | 20472  -23.46 | 444.14  -25.40 - -

0.50 177.53  -23.10 67.10  -20.66 | 551.44  -25.95 | 15827  -22.81

0.75 81.65 -21.15 60.05  -20.40 | 425.62  -25.30 | 301.78  -24.43

1.00 87.88  -21.34 87.88  -21.34 | 238.02 -23.85 | 23802 -23.85
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Fig. 5. Plots of the K, values against the «;

values for the solubilization of
4—ethylaniline by  the aqueous
solutions of the mixed surfactant

systems at 302 K.
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