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ABSTRACT. The critical micelle concentration (CMC) and the counterion binding constant () at the CMC
of the mixtures of Dodecylpyridinium chloride (DPC) and Tetradecyltrimethylammonium bromide (TTAB)
have been determined from the concentration dependence of electrical conductance at various temperatures
from 4 °C to 36 °C. Thermodynamic parameters (AC,, AG®,, AH", and AS®,), associated with the micelle
formation of DPC/TTAB mixtures, have been estimated from the temperature dependence of CMC and [3
values. The measured values of AC, and AG®,, are negative but the values of AS®, are positive in the whole
measured temperature region. The values of AH’, are positive at low temperature region and negative at high
temperature region. The results show that all of the thermodynamic parameters are dependent on temperature

and mole fraction of DPC(0pc).
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Fig. 1. Plots of critical micelle concentration (CMC) of the
DPC/TTAB mixtures versus temperature: (@ ), tore=0; (O),
0.2; (&), 04; (L), 0.6; (@), 0.8; (O), 1.0.
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Table 1. Derived least square parameters (from eq. 1) and ther-
modynamic parameters (7% & CMC*) for the mixed micelli-
zation of DPC and TTAB

o ™ CMC* a b ¢ RMSD
P eC) (x107°M) x10%  (x107)
0 93 338 125 013 229 9.14

02 142 454 948 0.10  1.80 5.88

04 155 581 393 006 1.09 5.77

06 176 734 401 031 533 5.93

08 177 108 261 021 3.63 5.28

1.0 274 163 215 017 284 6.03

0.9
o .
- 08 \.
5 ( \.
2 o T
g \O\ \.
S 07 o— |
20 T—
= A . O
I I e
L e e
.2 3 M * -
8 \“0\0\0\|
[=1
3 05 ]
@]

04 I 1 ]

4 12 20 28 36
Temperature (T)
Fig. 2. Plots of counterion binding constant(B) of the DPC/
TTAB mixtures versus temperature: (@ ), Opc=0;( O),0.2; (&),
04; (), 0.6; (@), 0.8; (), 1.0.

Table 2. AC(cal/mol K) for the mixed micellization of
DPC and TTAB at various temperatures and mole
fractions of DPC (Gliec)

Temp.(C)y 12 20 28 36
Olppe

0 _150  —148 —146 145 —142
02 4 -3 —112 —11 —109
0.4 67 67 61 —66  —66
0.6 302 304 303 303 —302
0.8 205 —205 —204 204 —204
1.0 141 —14]  —140  —13  -139
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Fig. 3. Piots of thermodynamic parameters of the DPC/TTAB
mixture (Olpe=0.4) versus temperature: ( @ ), AH’,; (), A8,
(A), AG,; (&), AC,.
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Fig. 4. Plots of thermodynamic parameters of the DPC/
TTAB mixtures versus mole fraction of DPC(0ipec) at 36 °C:
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Temp. (°C)

4 12 20 28 36
Olyec

0 379 33.1 28.7 244 203
0.2 36.7 33.1 29.7 26.4 234
04 332 31.0 29.1 27.1 253
0.6 43.2 345 26.0 17.9 9.9
0.8 37.0 31.0 253 19.7 14.4
1.0 36.7 325 28.5 24.6 20.9

Tuble 4. AH’, (kcal/mol K) for the mixed micellization of
DPC and TTAB at various temperatures and mole frac-
tions of DPC (0tec)

AH’y (kcal/mol)
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Fig. 5. Plots of AH’, versus AS®, of the DPC/TTAB mix-
tures: ( @ ), Oppe=0; (O ), 0.2; (&), 04;( A ), 0.6; (#), 0.8;
(<), 1.0.
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Table 5. AG°,(kcal/mol K) for the mixed micellization of
DPC and TTAB at various temperatures and mole frac-
tions of DPC (0usc)

Temp. (°C)

Temp. (°C)

4 12 20 28 36 4 12 20 28 36
Olpec Olpec

0 0.80 -040 -1.57 -270 -3.81 0 -9.70 -9.84 -99 -10.1 -10.1
0.2 1.16 025 -065 -153 =237 0.2 -8.99 -9.19 -934 -948 -9.59
0.4 0.78 023 -030 -083 -1.35 0.4 —8.42 -8.61 —-883 900 -9.17
0.6 4.10 1.69 074 -316 557 0.6 —7.86 -8.15 -836 -854 -8.63
0.8 2.82 1.17 =046 =209 =372 0.8 —7.43 -7.67 787 -8.03 -8.17
1.0 3.30 2.16 103 —-0.09 -1.20 1.0 -6.86 -7.10 =733 -749 -7.65
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Tuble 6. Derived least square parameters (from eq. 8) for the
mixed mixed micellization of DPC and TTAB in water

Olpwe A (kcal/mol) B (°C) RMSD (x107)
0 -9.13 —10.0 2.95

0.2 —8.55 -7.5 2.56

0.4 -8.17 =29 1.95

0.6 —8.38 17.6 7.72

0.8 -7.83 16.3 5.84

1.0 -7.09 11.0 3.38
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