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ABSTRACT. The critical micelle concentration {CMC) and the counter ion binding constant (B) for the mixed
micellizations of DBS (sodium dodecylbenzenesulfonate) with Brij 30 (polvoxvethvlene(4) lauryl ether) and
Brij 35 (polvoxvethylene(23) laury] ehter) at 25 °C in pure water and in aqueous solutions of n-butanel were
determined as a function of a, (the overall mole fraction of DBS) by the use of electric conductivity method.
Various thermodynamic parameters (X, ¥i. C.. @i, . and “5Hyyy) were calculated and compared for each
mixed surfactant system by means of the equations derived from the nomdeal nuxed micellar model. The
results show that the molecules of DBS interact more strongly with Brij 35 than Brij 30 and that the DBS/Brij
35 muxed system has greater negative deviation from the 1deal mixed micellar model than the DBS/Brij 30
mixed system,

Keywonds: DBS, Bryj 33, Bry 30, Critical micelle concentration, Counter ion binding constant, Non 1deal mixed
micellar model
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Table 1. Values of the measured CMC (£ 0.01 mM) and caleulated thermodynamic parameters from the nonideal
mixed micellar model for the micellization of DBS/Brij 30 mixed surfactant systems in pure water at 25 °C.

o CMC X, B " 4 @t M LHu o G C: B £G,
(mM) - - (cal/mol) (mM) (mM) (kcal/mol)
0 242 0 - () 1 () 1 - 0 242 0 -3.93
02 244 017 076 059 098 0.10 0.81 -65 0.49 1.95 0.14 -6.77
04 246 0.33 096 063 090 .21 0.61 -124 0.98 1.48 0.20 =712
06 233 046 -120 070 078 032 042 -177 1.32 1.01 023 =741
08 310 062 -130 081 036 0.33 0.26 -147 248 0.62 0.28 =740
1 4.68 1 - 1 0 1 0 - 4.68 0 0.30 -7.19
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Table 2. Values of the measured CMC (£ 0.01 mM) and calculated thermodynamic parameters from the nonideal
mixed micellar model for the micellization of DBS/B1ij 35 mixed surfactant svstems in pure water at 25 °C.

u CMC X B . At M £ Humix C Cs G
L imM) ! h f2 “  (cal/mol) (mM) (mM) (kcal/mol)
0 1.28 ( - 0 1 4] 1 - 4] 1.28 { -6.32
02 132 0.15 -1.35 038 097 0.06 0.83 -102 0.26 1.06 0.25 -7.88
04 141 027  -147 046 090 0.12 (.66 -170 0.36 0.83 0.26 -7.89
06 160 (.38 136 0.3 080 021 (.30 =217 0.96 0.64 0.27 -7.86
08 223 031 -166 067 0.63 0.34 0.32 -187 1.60 041 0.29 -7.61
1 168 1 - 1 9] 1 4] - 4.68 0 0.30 =722
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Fig. 1. Plots of X versus ¢, for the micellization of DBS/
Brij 30 (#) and DBS/Brij 35 () mixed sirtactant svstems
in pure water at 25 °C,
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Fig. 2. Plots of y: versus v, for the micellization of DBS/
By 30 (@) and DBS/Brij 33 (&) mixed surfactant systems
in pure water at 25 °C.
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Fig. 3. Plots of &'
DBS/Brij 30 () and DBS/Brij 35 (=) mixed surfactant
svstems in pure water at 23 °C.
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Table 3. Values of the measured CMC (£ 0.01 mM) and calculated thermodynamic parameters from the nonideal
mixed micellar medel for the micellization of DBS/Brij 30 mived surfactant systems in 0.1 M n-BuOH at 25 °C.
CMC % B v At M 2 Hmix ) C, _ &G0, _

U (mM) ! h f2 “ 4 (calimol) (mM) (mM) (kcal/mol)
0 241 0 - 0 1 0 1 - 0 241 0 -3.95
02 243 018 -044 074 0099 0.13 08l -39 0.49 1.95 0.09 -6.48
04 247 034 033 079 094 027 061 =73 0.99 148 016 -6.86
0.6 233 030 -071 084 08+ 042 042 -103 1.52 .01 022 =720
08 273 066 -077 09891 072 062 023 -101 224 0.56 0.24 -7.31
1 373 1 - 1 0 1 0 - 363 0 0.26 -7.19

Table 4. Values of the measured CMC (£ 0.01 mM) and calculated thermodynamic parameters from the nonideal
mixed micellar model for the micellization of DBS/Brij 30 mixed surfactant systems in (0.2 M n-BuOH at 23 °C.

o CMC o B . at M £ Hmix G Cs B £Gy
Loy h 2 ‘ T (ealfmol) (mM) (mM) (keal/mol)
0 238 0 -0 1 0 1 - 0 238 0 -5.96
02 240 019 002 09 09 018 08l -1 048 192 006 620
04 243 038 015 094 097 035 06l 221 097 146 012 666
06 248 036 009 096 094 034 04 28 148 098 017  -6.93
08 253 075 -040 098 080 074 020 44 201 047 019 706
1 273 1 . 1 0 1 0 - 2730 022 714
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Fig. 4. Plots of vz versus ) for the micellization of DBS/
Brij 30 mixed swifactant svstems in aqueous solutions of
n-butanel at 23 °C: (&) pure water; (a) 0. 1M 1-BuOH.
(A 0.2M n-BuOH.
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