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ABSTRACT. The critical micelle concentrations (CMC) and the counter ion binding constants {B) in a micellar state
of the mixed surfactant systems of Tetradecylirimethylammonium bromide (TTAB) with Polvoxyethylene(23) laurvl
ether (Brij 35} in water were determined as a function of ¢, (the overall mole fraction of TTAB) by the use of electric
conductivity method and surface tensiometer method from 15 °C 1o 35 “C. Values of thermodynamic parameters (AG*q,
AH"., and AS%,) for the micellization of TTAB/Brij 35 mixtures were calculated and analyzed from the temperature
dependence of CMC values. The results say that the measured values of AGY, are all negative at the whole measured
condition but the values of AS", and AH™. are positive or negative, depending on the measured temperatwre and ¢,
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Table 1. values of CMC (0,01 =107 molL) and AG, t0.05 kealimol) for the micelli- zation of TTABBrij 35 mixed surfactant

svstems In water at vavious temperatures

Temp(K} 288 293 298 303 308

o) cMC AGS, CMC AG, oM AGT, MC AGn CMC AG,

0 112 -7.51 0.93 =174 1.05 -7.80 1.26 -7.83 1.78 -7.84
0.2 254 -8.81 251 -8.96 2.52 -9.90 2,56 -9.19 2.61 -0.28
04 4,22 -8.80 4,19 -8.90 4.20 -4.01 423 9.14 4.29 -0.23
0.6 7,67 -8.77 7.64 -8.81 7.65 -8.88 7.66 -8.95 7.74 -8.98
0.8 16.7 -8.76 16.5 -8.79 16.6 -8.78 16.8 -8.75 17.3 -8.69

1 36.3 942 359 -9.38 35.8 -9.32 26.0 -9.24 36,5 =017
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Fig. 1. Plots of CMC versus temperature for the micelliza-
tion of TTAB/Brij 35 mixed surfactant svstems in water: (@),
o =0; (&), o-=0.4: ()« =0.6; (B o=l
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Tuble 2. Derived least square parameters (in the cquation of InCMC = «T=5T=¢). thermodynamic parameters, and root mean
square deviation (RMSD) for the micellization of TTAB/DBrij 35 mixed surfactant systems in waler

o d (107K H(KY ¢ T(K)y CMC (x10°M) B AG , (kealimol) RMSD (%)
0 31.2 183 260 294.0 0.10 0 774 13
0.2 212 012 6.06 2945 0.25 0.25 -8.99 0.17
0.4 135 008 007 2949 0.42 0.29 -8.93 0.15
0.6 0.82 005 405 295.5 0.76 0.35 -8.87 0.09
0.8 2.84 017 14.5 296.2 1.65 0.44 -8.81 0.72
1 1.66 010 5.04 297.2 3.58 0.65 937 0.01
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Fig. 2. Plots of counter ion binding constant (#) versus tem-
perature for the micellization of TTAB/Brij 35 mixed sur-
factant systems in water; (W), o, =0.2; (&), «,=0.4; ({1),
@ =0.6; (), o=0.8: (22, a=I.
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Table 3. Values of AN, {(=0L03 keal/imol) and ASY,(£0.5 cal/imol K) for the micellization of TTARBrij 35 mixed surfactant systerns

in water al various lemperatures

— 288 293 298 303 308
A, AS, AP, AS, AT, ASw AP, ASw Al ASh,
0 542 449 029 274 520 &30 ALl <07 <173 308
02 057 326 014 310 033 294 082 276 -133 258
04 040 319 0l 308 009 296 052 285 -086 272
0.6 028 314 009 304 010 295 030 RS 051 275
08 112 343 044 316 026 286 098 256 -1 226

] 0.86 337 0.39 334

-0.08 30 -0.57 286 -1.06 26.3
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Fig. 3. Plots ol the thermodynamic parameters versus tem-
perature for (he micellization of TTAB/Brij 35 mixed sur-
lactant systerm (¢, —0.6) in water: (@), AG ., (), AIF,; (&),
AS
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Fig. 4. Plots of the thermodynamic parameters versus for the
micellization of TTAB/Brij 35 mixed surlactant systems in
pure water at 298 K (@), AG" . (H), Al (&), AS,.
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0 298.5 =792 T.78
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0.8 243.] -7.22 0.29
] 204.8 -6.44 0.86
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