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ABSTRACT. The values of critical micelle concentration (CMC) and counter ion binding constants (&) in a
micellar state of CPC (1-hexadecylpyridinium chloride) with Brij 35 (polvoxyethylene(23) lauryl ether) in
water were determined as a function of o, (the overall mole fraction of CPC) by the use of electric conductivity
method. Various thermodynamic parameters (.Y;, ., Ci, ¢, B, and AHmiy) were calculated and analvzed by
means of the equations derived from the non-ideal mixed micellar model. And thermodynamic parameters
{AG . AHY, and AS") for the mucellization of CPC/Brij 35 mixtures were also calculated from the
temperature dependence of the CMC values. The values of AG",, are all negative, but the values of AS®, and A
H'y are positive or negative, depending on the measured temperature and o).

Keywonls: CPC, Brij 35, Critical Micelle Concentration, Counter Ion Binding Constant, Non-ideal Mixed
Micellar Model, Iso-Structural Temperature
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Table 1. Values of CMC(x0.1, mM) and B(£0.02) for the micellization of CPC/Brij 35 mixed surfactant systems in

water at various temperatures

Temp(K) 288 293 208 303 308
o CMC B CMC B CMC B cMC B cMC B
0 0.11 ] (.09 4] .11 (] 0.13 0 0.18 0
02 163 024 160  0.24 162 024 166 024 173 024
04 159 028 156 028 158 027 162 027 169 027
0.6 154 037 151 036 152 036 155 035 162 033
08 144 054 139 050 141 046 145 042 152 0.38
1 103 075 099 067 097 059 102 05l LI0 043
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Table 2. Values of the measured CMC(£0.01) and calculated thenmodynamic parameters from the nomideal mixed
micellar model tor the micellization of CPC/Brij 35 mixed surfactant systems in pure water at 298K

CMC ; - . ar E AHpix & C:
@ {mM) X 8 1 Y 4 i (cal/mol) (mM)  (mM)
{ (111 0 - 0 1 4] 1 - 0 .11
0.2 1.62 48 -1.30 ().702 (0.743 0.336 0.388 -192 (0.324 (.020
0.4 1.538 0.73 =141 0.901 0.474 0.655 0.129 -166 0.632 0.004
0.6 1.52 (.93 =348 ).992 (1.043 0.943 0.002 -93.2 (1.911 (1.001
0.8 141 (.97 -3.40 ().998 (0.028 0.973 0.001 495 .939 3x10°
| 097 1 - 1 0 1 Q - 0.970 4]
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T(ell(lilp 288 293 298 303 308
o, AGH AH, AS, AGL AHL AS, AGE AHL ASS AGY AHDL ASS AGL AHY AS
0 75 37 47 77 03 28 -78 31 9 =78 -1l =11 78 -12 .12
0.2 F4009 29 76 02 2600 <77 <07 24 78 -16 21 79 25 18
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0.8 93 24 41 93 07 34 92 <10 28 90 26 21 -89 43 13
1 -1 41 32 11 16 42 -0 <09 3 99 33 22 95 560 13
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Table 4. Denived least square parameters (from
equation 3)and root mean square deviation (RMSD] for
the micellization of CPC/Brij 33 mixed surfactant
S};’StEIIIS in water

o » q RMSD
! (K) (keal/mol) (%)
Q 2957 -7.84 322
02 2943 -7.60 1.10
0.4 2935 -7.81 215
(.6 293.0 -8.34 303
0.8 2397 -8.13 2.68
1 2449 -8.65 1.75
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