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ABSTRACT. The interaction of phenoxide anion with the mixed micelles of CTAB(Cetyl-
trimethylammonium bromide) and TTAB(Tetradecyltrimethylammonium bromide) was studied by
UV/Vis spectrophotometric method. The solubilization constants(K;) of phenoxide anion into the
mixed micellar phase and the critical micellar concentrations(CMC) of those mixed surfactant sys-
tems have been measured and analyzed with the change of overall mole fraction of CTAB(Olers).
The effects of additives(n-pentanol and NaBr) on the solubilization of phenoxide anion by those
mixed surfactant systems have been also measured. There was a great decrease on the values of sol-
ubilization constant and CMC with these additives. For the thermodynamic study, the dependence
of K, values on temperature has been measured and various thermodynamic parameters(AG’;, AH’,
and AS’,) have been also calculated. The results show that all the values of AG’; and AH’, are neg-
ative within the measured temperature region but the values of AS’ are positive.
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Fig. 1. Plots of CMC(@)and K(A) vs overall mole fraction
of CTAB(0cras) for the solubilization of phenoxide anion by
the mixed micellar systems of CTAB and TTAB.
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Table 1. Variation of CMC, B, K., and other thermodynamic parameters with 0tcras for the solubilization of phenoxide anion by the

mixed micellar systems of CTAB and TTAB

CMC B Xers e Coms K AGS, G
G (x10°M) (x10°M) M) (kcal/mol)  (kcal/mol)
0 21.8 0.70 0 0 0 559 ~102 -6.12
0.25 7.90 071 0.73 0.73 198 515 ~113 -6.08
0.5 4.18 0.72 0.82 0.80 2.14 488 -120 ~6.04
0.75 3.17 072 0.89 0.88 238 633 -123 -6.02
1 2.69 0.73 1 1 2.69 929 -125 —6.42

2000, Vol. 44, No. 3



180

ES

sk

Table 2. Variation of CMC, K, and AG¢ with the concentration of additives (n-Pentanol & NaBr) for the solubilization of phenoxide
anion by the mixed micellar system (Otcrap=0.5) of CTAB and TTAB

n-Pentanol NaBr
Additive " 0
Conc.(M) CMC K. AGY CMC K. AGS
(x10°'M) M (kcal/mol) x10°M) ™M (kcal/mol)
0 4.28 488 -6.04 4.28 488 -6.04
0.025 3.38 461 -6.01 1.88 155 -5.36
0.05 2.50 432 -5.97 1.55 89 -5.04
0.075 1.95 400 -5.93 1.40 54 -4.74
0.1 1.55 373 -5.88 1.35 16 -4.02
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Fig. 2. Plots of InK, vs InCMC for the solubilization of phe-

roxide anion by the mixed surfactant system (Olcrap=0.5) of

CTAB and TTAB in aqueous solutions of n-pentanol(® ) and

NaBr(a ).
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Table 3. Variation of CMC, K., and other thermodynamic parameters with temperature for the mixed micellization of CTAB/TTAB
mixture(Ocras=0.5) and for the solubilization of phenoxide anion by that mixed surfactant system

micellization solubilization
Temp.
(K) CMC AGS AHY, ASS K AGS AH; AS%
(x10*°M) (kcal/mol)  (kcal/mol) (cal/molK) ™M™ (kcal/mol)  (kcal/mol) (cal/molK)
277 4.83 -11.0 3.70 532 593 -5.73 -1.89 139
285 443 -114 2.15 47.6 547 —5.85 -1.62 14.8
293 4.27 -11.8 0.40 41.6 506 -5.96 -1.31 15.9
298 4.28 -12.0 —-0.80 37.6 488 —6.04 -1.09 16.6
301 4.33 -12.1 —-1.55 35.0 479 -6.10 -0.96 17.1
309 4.63 -123 -3.72 279 466 —6.28 -0.56 18.5
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Fig. 3. Plots of CMC(®@)and K,(a) vs temperature for the sol-
ubilization of phenoxide anion by the mixed surfactant sys-
tem(cleras=0.5) of CTAB and TTAB.
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Fig. 4. Plots of thermodynamic parameters vs temperature
for the solubilization of phenoxide anion by the mixed sur-
factant system(0lerap=0.5) of CTAB and TTAB: (@) AGS; (m)
AH?; (A)AST.
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Fig. 5. Plots of thermodynamic parameters vs temperature
for the micellization of the mixed surfactant system (Olcras
=0.5) of CTAB and TTAB: (@)AG%; (m) AH',; (&) AS'..
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Table 4. Least square parameters for the equation (6): Ink; (or InCMC)=aT *+bT+c

. b T RMSD
parameter ? S - ¢ o 3
(x10°K™) (x10K™) °C) (%107
InK, 1.47 -0.94 211 46.7 4.80
InCMC 3.98 -2.35 26.8 222 0.81
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