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ABSTRACT. The critical micelle concentrations(CMC*) and the counterion binding constants(B) in a mi-
cellar state of the mixed surfactant systems of sodium dodecylsulfate(SDS) with sodium dodecylbenzenesulfonate
(DBS) at 25°C in pure water and in aqueous solutions of n-butanol were determined as a function of ¢, (the
overall mole fraction of SDS) by the use of electric conductivity method. Various thermodynamic parameters(X;,
Y. Cin @, B, AH,., and AG,?) for the micellization of SDS/DBS mixtures were calculated and analyzed by means
of the equations derived from the nonideal mixed micelle model. The effect of #-butanol on the mixed mi-
cellization of SDS/DBS mixtures have been measured and analyzed by comparing the values of the ther-
modynamic parameters in pure water with those in aqueous solutions of #-butanol(0.1 M, 0.2 M, and 0.3 M).
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Table 1. Values of CMC* and thermodynamic paramet-
ers for the micellization of SDS/DBS mixtures in pure
water at 25°C

Table 4. Values of CMC* and thermodynamic paramet-
ers for the micellization of SDS/DBS mixtures in 0.3 M
n-Butanol at 25°C

CMC* G G AG,’ CMC* G C, AG,S
o (X107 (X107 (x107° ¥ gM (keal/ a, (X107° (X107* (x107° g* M  (kcall
M) M) M) mol} M) M) M) mol)
1.0 826 826 000 100 000 -847 1.0 492 492 000 100 000 -723
08 666 532 133 065 035 -823 08 456 3.65 091 0674 022 -701
06 552 331 221 040 058 -798 06 425 255 170 052 040 -6.87
04 480 1.92 288 023 076 -7.89 04 419 1.68 251 034 059 -6.77
02 408 082 327 010 08 -7.83 02 415 0.83 332 017 079 -6.67
00 38 000 38 000 100 -772 00 424 000 324 000 100 -670
Table 2. Values of CMC* and thermodynamic paramet-
ers for the micellization of SDS/DBS mixtures in 0.1M
#-Butanol at 25°C 81
CMC* ¢ C, AG,”
o (X107% (x107% (X107 g* gM  (kcal/ i .
M) M) M) mol) T
10 627 627 000 100 000 -820 s °
08 480 384 09 065 029 -793 hatl / *
06 428 257 171 041 051 -763 2 5 .
04 387 155 232 025 070 -7.45 ~ ’ —
02 351 070 28 011 084 -735 1 7/ /'/
_ —_— .-——/.
00 333 000 333 000 100 -726 —
3 r
Table 3. Values of CMC* and thermodynamic paramet- . . . ’
° 0.2 0.4 0.6 0.8 1.0

ers for the micellization of SDS/DBS mixtures in 0.2 M
n-Butanol at 25°C

CMC* C G AG,’
o, (X107° (x107% (x107% g™ g¥ (keal/

M) M) M) mol)
10 444 444 000 100 000 -802
08 402 321 080 072 022 -758
06 379 227 152 051 042 -719
04 360 144 216 033 060 -701
02 355 071 28 016 079 -690
00 359 000 359 000 1.00 -691
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Fig. 1. CMC* against ¢, for the micellization of SDS/
DBS mixtures in aqueous solutions of n-butanol at 25°C:
(®) in water, (®) 0.1 M n-BuOH, (A) 0.2M »-BuOH,
and () 0.3M »-BuOH.
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Fig. 2. Plots of B against ¢, for the micellization of SDS/
DBS mixtures in aqueous solutions of n-butanol at 25°C:
(®) in water, (W) 0.1 M »-BuOH, (A) 0.2M nr-BuOH,
and (¢) 0.3 M n-BuOH.
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Fig. 3. Plots of X, against o, for the micellization of
SDS/DBS mixtures in agueous sofutions of n-butanol at
25°C: (@) in water, (@) 0.1M »-BuOH, (A) 0.2M n-
BuOH, and (¢} 0.3 M n-BuOH.

Table 5. Mean valugs of f and AH,,;, for the mi-
cellization of SDS/DBS mixtures in aqueous solution of
n-butanol at 25°C

Solvent B AH,i(calimol)
Pure water -0.14 -123
0.1M BuOH -0.37 -443
0.2M BuOH -0.31 -377
0.3M BuCH -029 -36.4
SDS/TGME system -2.11 -575
CPC/HGME system ~2.06 -203

Table 5o vJepfigict.
B={1/(1 - X)), n[(c. CMCHAX,CMC)]  (2)
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Fig. 4. Plots of v, against o for the micellization of SDS/
DBS mixtures in aqueous solutions of s-butanol at 25°C:
(®) in water, (@) 0.1 M #-BuOH, (&) 0.2M n-BuOH,
and () 0.3M n-BuOH.
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Fig. 5. Plots of ¥, against 0, for the micellization of SDS/

DBS mixtures in aqueous solutions of n-butanol at 25°C:

(®) in water, (w) 0.1 M #-BuOH, (4) 0.2M n-BuCH,

and (#) 0.3M n-BuOH.
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