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ABSTRACT. The critical micelle concentration(CMC) and the counterion binding constant() at the
CMC of the mixtures of Sodium dodecylsulfate(SDS) with Sodium dodecylbenzenesulfonate(DBS) in
aqueous solutions have been determined from the concentration dependence of electrical conductance
at several temperatures from 15 € to 35 C. Thermodynamic parameters(AGS, AHZ, ASS and AC,), asso-
ciated with the micelle formation of SDS/DBS mixtures, have been estimated from the temperature depe-
ndence of CMC and B values. The measured values of AG, and AC, are negative but the values of
AS,, are positive in the whole measured temperature region. The significance of these thermodynamic
parameters and their relation to the theory of the micelle formation of SDS/DBS mixtures have been
also considered.
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Fig. 1. Plots of CMC against temperature for the mi-
cellization of SDS/DBS mixtures in water: (@), agps=
0.0DBS); (@), 0.2; (#), 04; (), 0.6; (A), 0.8; (1),
1.0(SDS).
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Fig. 2. Plots of against temperature for the micelliza-
tion of SDS/DBS mixtures in water: (@), agps=0.0
(DBS}); (@), 02; (@), 04; (), 0.6; (A), 0.8; (2), 1.0
(SDS).

Table 1. Derived least square parameters(from eq. 1) and thermodynamic parameters for the micellization of

SDS/DBS mixtures in pure water

Osps ™ CMC* AS,* AG,* RMSD

©) (X107*M) (cal/molK) (cal/molK) (kcal/mol) (%)
0.0(DBS) 21.3 3.82 - 167 26.2 -7.71 0.34
0.2 212 3.99 —234 265 =778 0.36
04 21.3 4.87 —202 26.5 —7.79 042
06 214 5.44 —198 26.8 —7.89 0.61
08 217 6.57 —205 278 ~819 0.64
LKSDS) 214 8.18 -131 288 —846 0.27
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Table 2. AH:(kcal/mol) for the micellization of
SDS/DBS muxtures in pure water at several tempera-
tures
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Table 4. AGJ(kcal/mol) for the micellization of
SDS/DBS mixtures in pure water at sevaral tempera-
tures

asps 0.0 ) 0.2 04 06 0.8 10

Temp.(T) (DBS) (SDS)
15 ~753 -760 ~761 —7.70 —798 —827
20 -767 -775 —775 —-785 —-814 —842
25 —780 —788 —788 -798 —827 —856
30 —791 —-798 —799 —809 —839 —-870

35 —801 —807 —809 —-819 —849 —882

agns 00 02 04 06 03 1.0
Temp(C) (DBS) (SDS)

15 107 147 127 126 137 084
20 022 029 026 027 035 018
25 —-061 -088 —075 —0.72 —067 —047
30 —142 -203 -175 —-171 —169 —-111
35 =222 =318 -275 -271 270 —173

Table 3. ASo(cal/molK) for the micellization of
SDS/DBS mixtures in pure water at several tempera-
tures

aps 00 02 04 06 08 L0
Temp{C) (DBS) (SDS)

15 299 315 308 311 325 316
20 269 274 274 277 290 204
25 241 235 239 244 255 272
30 214 196 206 211 221 250
35 188 159 173 178 188 230
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Fig. 3. Plots of thermodynamic parameters against
temperature for the micellization of SDS/DBS mixtu-
res (asps=04) in water: (@), AHy; (@), ASZ; (@),
AGr; (O), AC,
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Fig. 4. Plots of thermodynamic parameters against
aeps for the micellization of SDS/DBS mixtures in
water at 35C: (@), AH; (@), AS;; (@), AGy; (O),
AC,.
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Fig. 5. Plots of AH,, against AS, for the micellization
of SDS/DBS mixtures in water: (@), asps=0.0DBS);
(@), 0.2; (®), 04; (), 06; (&), 0.8; (A), 1.0(SDS).
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Table 5. Derived least square parameters from eq.
6 for the micellization of SDS/DBS mixtures in pure
water

Usps Alkcal/mol) B(C) RMSD(%)
0.¢{DBS) -7.81 24.8 1.50
02 —7.89 24.8 2.12
04 -7.90 249 183
06 -7.99 249 1.80
08 —8.29 24.8 1.82
1.0(SDS) —-857 248 1.17
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