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ABSTRACT., The critical micelle concentration (CMC} and the counterion binding constant {B) in a mixed micellar
state of the sodium dodecylbenzenesulfonate (DBS) with the polyoxyethylene(23) lauryl ether (Brij 35) at 25 °C in water
and aqueous solutions of n-butanol (0.1 M, 0.2 M, and 0.3 M) were determined as a tunction of a, (the overall mole frac-
tion of DBS) by the use of electric conductivity method and surface rensiometer method. Various thermodynamic param-
eters (X, v, Ci, &, B, and AH.x) were calculated by means of the equations derived from the nonideal mixed micellar
medel. The effect of n-butanol on the micellization of the DBS/Brij 35 mixtures has been also swdied by analyzing the
measured and calculated thermodynamic parameters.
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Tabie 1. Values of the measured CMC(£0.01 mM) and calculated thermodvnamic parameters from the nonideal mixed micellar
model for the micellization of DBS/Brij 35 mixed surfactant svstems in pure water at 25 °C

o, OMCuM) X, B 4 " a a Alluc(calmol) CiimM) CyimM) B
0 1.28 0 - Q 1 0 1 - 0 1.28 0
0.2 1.32 015  -135 038 097 006 083 -102 0.26 106 025
0.4 141 027  -147 045 090 Q12 066 170 0.56 085 026
0.6 160 038 -136 035 080 021 050 217 0.96 064 027
08 223 051 -126 074 072 038 035 -187 1.78 045 029
1 468 1 - 1 0 1 0 - 468 0 0.30
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Tabte 2. Yalues of the measured CMC{=Q0] mM) and calculated thermodynamic parameters from the nonideal mixed micellar
maodel for the miccllization of DBS/Brij 35 mixed surfactant systems in 0.1 M n-BuOH at 25°C

o CMCmM) X, B v, 1 aM ' Ablyi (calimol)  Cp(mM)  Ca (mM) 3
0 1.16 0 = 0 I 0 1 ) 0 1.16 0
0.2 1.20 015 -7 043 097 0.06 0.83 -89 0.24 0.96 0.20
0.4 1.28 027 -1.29 051 09 0.14 0.66 -151 0.51 0.77 0.22
0.6 1.44 039 -138 060 081 0.23 0.50 -104 0.86 0.58 0.23
0.8 1.92 053  -120 077 0.7 0.41 0.33 177 1.54 0.38 0.24

1 3.73 1 - 1 0 I ¢ - 3.73 ¢ 0.26

Tuble 3. Valucs of the measured CMC(Z0.01 mM) and caleulated (hermodynamic parameters from the nonideal mixed micellar
model for the micellization of DBS/Brij 35 mixed surfactant systems in 0.2 M n-BuOtl at 25°C

o CMC(mM) X, B v ¥ aY a' AHg (calimol)  C {(mM}  Ca(mM) B
0 1.06 0 - 0 1 0 1 - 0 1.06 0
0.2 110 015 -08% 053 098 0.08 0.83 -68 0.22 0.58 0.19
04 1.14 026 -1 057 091 0.17 0.65 -135 046 0.68 0.19
0.6 1.29 041 -1.09 069 083 0.28 049 -157 0.77 0.52 0.20
0.8 1.60 037 -108 082 07 047 .30 -156 1.28 0.32 0.20

1 273 | - 1 0 1 0 B 2.73 0 0.2

Teble 4. Values of the measured CMC{=0.01 mM) and calculated themmodynamic parameters from the nonideal mixed micellar
model for the micellization of DBS/Brij 35 mixed surtactant systems in 0.3 M n-BuQll at 23°C

o, CMC(mM) X, B ) ¥ aM M Alliccalimol)  CrimM) CamM) B
0 (.84 0 - 0 | 4] 1 - QO (184 {]
0.2 (.87 0.16 -(0.80 0.36 0.98 .09 0.83 -62 0.7 70 (.18
04 .91 0.29 -(0.95 0.62 0.92 (.18 0.65 =117 0.36 (.55 18
0.6 1.01 042 -1.00 0.72 0.84 .30 0.48 -143 0.61 (40 .19
0.8 1.28 0.59 -(0.84 0.87 0.75 0.51 0.30 =120 1.02 .26 0.20
| 1.99 | - | 0 1 Q¢ - 1.99 0 0.20
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Fig. 2. Plots of X, versus ¢, for the micellization o DBS/
Brij 35 mixed surfactant systems in aqueous solutions ol n-
butanol at 25 °C: pure water, ( @ ), 0.1 M n-butanol, { {3 %
0.2 M n-buanol, { ¥ ), 0.3M n-butanol, ( . ).
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Tahie 5. Mean values of B and Al for the micellization of DBES/Brij 35 mixed surfactant systems and other systems in agueous

solution of n-hutanol at 25 °C

System Solvent B AHui (calimol)
waler -1.41 -169
it e 0.IM n-BuOQlI [ -1.26 -133
DBSBrj 35 0.2M n-BuOI [ -1.04 -129
0.3M n-BuOt 1 -0.90 =111
water -0.99 -128
DBS/Brij 30 0.1M n-BuOt 1 .62 =79
0.2M n-BuOtl -0.22 =26
water -0.14 -12
SDS/DBS 0.1M n-BuOtl -0.37 -44
0.2M n-BuOtl (.31 -38
0.3M n-BuOtl -0.29 -36
SDS/Brij 30 water =211 -58
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Fig 3. Plots of'y: versus o for the micellization of DBS/Brij
35 mixed surfactant systems in agueous solutions ot n-butanol
at 25°C: pure water, { @ ) 0.1 M n-butanol. { < ): 02 M
n-butanol, { ¥ ¥ 0.3M n-butanol, { £ ).
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Fig. 4. Plots of y> versus a, {or the micellization of DBS/Brij
35 mixed surfactant systems in aqueous solutions of n-
butanol at 25 °C: pure water, { @ ). 0.1 M n-butanol, { T );
(.2 M n-butanol, ( ¥ ¥ 0.3M n-butanol, { & ).
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