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Abstract: The critical micelle concentrations(CMC") of the mixed surfactant systems of cationic surfactant cetylpyridinium chloride(CPC) and
nonionic  surfactant Triton X-100(TX-100) in aqueous solutions of salts(KCl and Na:COs) and isomeric butanols(tert-butanol, iso-butanol and
n-butanol) were determined by UV spectroscopy method. The various thermodynamic values in aqueous solutions of salts and isomeric butanols
were compared with the values in pure water, calculated by means of the ecquation derived from the pseudo-phase separation model.
Thermodynamic parameters(Xy, 8, 7; a{“, Ci and AHm) were found to have great effects of salts and isomeric butanols on the mixed
micellization of CPC/TX-100 mixtures, and also in good agreements with the nonideal mixed micclle model. They showed all negative deviations
from the ideal mixed micellar behavior.
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Table 1. Values of CMC" and Thermodynamic Parameters for
Micellization of CPC/TX-100 Mixtures in Pure Water at 25 C

CMC” X 3 Ci Co AHmix
oM U2 00U x107M (cal/mol)
10 1020 100 - 100 000 1020 000 -

08 524 051 -093 080 078 419 106 -1
06 352 037 -148 056 08 211 14  -205
04 233 032 -275 028 075 093 140 -357
02 18 028 -38 013 07 037 148 456
00 27 000 - 000 100 000 27 -

Table 2. Values of CMC™ and Thermodynamic Parameters for
Micellization of CPC/TX-100 Mixtures in 0.1 M tert-BuOH at
25T

CI\’K:* X g ) Ci Cs A Hmig
oo M THOT200M x10™M (cal/mol)
10 9% 100 - 100 000 9% 000 -

08 481 052 -106 078 075 38 09  -157
06 320 038 -167 053 079 192 128 -2
04 211 033 -29% 027 072 08 127 -389
02 172 028 -400 013 073 034 137 -4%0
00 263 000 - 000 100 000 263 -
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Table 3. Values of CMC" and Thermodynamic Parameters for
Micellization of CPC/TX~-100 Mixtures in 0.1 M iso-BuOH at 25 C

cMC X 8 Ci Cs AHmix
oxiom THOT2 0™ X10™M (cal/mol)
10 8% 100 - 100 000 8% 000 -

08 412 052 -128 074 071 330 08 -19%
06 268 039 -202 048 073 161 107 -28%
04 174 03 -341 023 066 070 104  -48
02 149 029 -423 012 070 030 119 518
00 241 000 - 000 100 00 24 -

Table 4. Values of CMC" and Thermodynamic Parameters for
Micellization of CPC/TX-100 Mixtures in 0.1 M n-BuOH at 25 C

e C. G AHm
gt M TUOT00"M x10™M (cal/mol)
10 779 100 - 100 000 779 000 -

08 372 052 -134 073 070 298 074 -199
06 231 040 -227 044 069 139 093 -34
04 147 036 -380 021 061 059 08 -517
02 129 030 -452 011 066 026 103 -564
00 223 000 - 000 100 000 223 -
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Table 5. Values of CMC™ and Thermodynamic Parameters for
Micellization of CPC/TX-100 Mixtures in 2 mM KCl at 25 C

cMC G G  AHuw
g BT T M x10 M (calmoD)
10 52 10 - 100 000 52 000 -
08 323 060 -127 08 06 258 06 -180
06 2% 046 -201 056 06 136 091 -2
04 192 03 -241 039 071 077 115 -33%
02 181 029 -281 024 079 036 147  -341
00 260 000 000 100 000 260 -

Table 6. Values of CMC™ and Thermodynamic Parameters for
Micellization of CPC/TX-100 Mixtures in 2 mM NaCOs at 25 C

cMmc” X 8 Ci Cs AHmix
oo M TEOTT q07M X 10™M (cal/mol)
1.0 207 1.00 - 1.00 000 207 0.00 -
0.8 172 072 -092 093 062 138 0.34 -111
06 143 055 -140 075 066 086 0.57 -205
04 135 043 -160 060 074 04 0.81 -233
0.2 126 033 -226 037 078 025 1.01 -297
0.0 194 000 000 100 000 1.94 -
12
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Figure 1. The effect of isomeric butanols on the CMC" of CPC/
TX-100 mixtures as 25 TC.
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Figure 2. The effect of salts on the CMC™ of CPC/TX-100
mixtures at 25 C.
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Figure 3. X; plotted against @) for micellization of CPC/
TX-100 mixtures in aqueous solutions of isomeric butanols at
25 C. The dotted line is the prediction in the case of ideal mixing.
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Figure 4. X, plotted against @; for micellization of CPC/
TX-100 mixtures in aqueous solutions of salts at 25 C. The
dotted line is the prediction in the case of ideal mixing.
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Table 7. Mean Values of 8 and AHmix for the Micellization of
CPC/TX-100 Mixtures in Aqueous Solution of Salt and Organic
Additives at 25 T

B AHpix(cal/mol)
Pure water -2.26 -289
0.1 M tert-BuOH -2.42 -315
0.1 M iso-BuOH -2.74 -363
0.1 M 1-BuOH -298 -401
2 mM KCl -2.12 -288
2 mM Na,COs -154 =211
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Figure 5. a" plotted against a; for micellization of CPC/
TX-100 mixtures in aqueous solutions of isomeric butanols at
25 C. The dotted line is the activity values in the case of ideal
mixing.
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Figure 6. a’' plotted against @; for micellization of CPC/
TX-100 mixtures in aqueous solutions of salts at 25 C. The
dotted line is the activity values in the case of ideal mixing.
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Figure 7. a;"" plotted against @i for micellization of CPC/TX-100
mixtures in aqueous solutions of isomeric butanols at 25 TC.
The dotted line is the activity values in the case of ideal
mixing.
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Figure 8. & plotted against a for micellization of CPC/TX-100
mixtures in aqueous solutions of salts at 25 C. The dotted line
is the activity values in the case of ideal mixing.
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