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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), SDS (sodium dodecylsulfate), and Brij 30 (polyoxyethylene(4) lauryl ether) at
25 °C in pure water were determined by the use of electric conductivity and surface tension measuring methods. Various ther-
modynamic parameters (X, i, Ci, a*, B, and AHpi,) were calculated and compared with each other mixed surfactant system
by means of the equations derived from the nonideal mixed micellar model. The results show that the SDS molecule interacts
more strongly with Brij 30 molecule than DBS molecule and that the SDS/Brij 30 mixed surfactant system has the greatest
negative deviation from the ideal mixed micellar model and the SDS/DBS mixed system has followed almost the ideal mixed

micellar model.
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Table 1. 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 pure water at 25 °C

- CMC X B " " aM Y AHmix C C AG’n
(mM) (cal/mol) (mM) (mM) (kcal/mol)
0 242 0 - 0 1 0 1 - 0 242 0 -5.95
0.2 244 0.17  -0.76 0.592 0.978 0.10 0.81 -65 0.49 1.95 0.14 -6.77
0.4 246 033  -0.96 0.650 0.901 0.21 0.61 -124 0.98 1.48 0.16 -6.89
0.6 2.53 046  -1.20 0.705 0.776 0.32 0.42 -177 1.52 1.01 0.19 -7.04
0.8 3.10 062  -1.05 0.859 0.668 0.53 0.26 -147 248 0.62 0.23 -7.13
1 4.68 1 - 1 0 1 0 - 4.68 0 0.30 -7.22

Table 2. Values of the measured CMC(x0.01 mM) and calculated thermodynamic parameters from the nonideal mixed micellar model for

the micellization of SDS/DBS mixed surfactant systems in pure water at 25 °C

o ((Enl\ﬁ/lc) Xi p i 1 at @ (cill;lr‘r:gl) (rr(ljl\l/l) (rr?]\z/l) B (kcAa%r:;ol)
0 468 0 - 0 1 0 1 - 0 468 030 722
02 500 014 -022 0928 099 0.3 08  -157 109 400 033  -734
04 556 028 -009 0955 0993 027 071  -108 222 334 037 747
06 629 046 002 099 0992 046 054  -2.94 377 251 043 -7.69
08 720 070 +0.02 0999 099 070 030  +251 574 141 052 -8.06
1 826 1 - 1 0 1 0 - 826 0 063 -85l
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Table 3. Values of the measured CMC(£0.01 mM) and calculated thermodynamic parameters from the nonideal mixed micellar model for
the micellization of SDS/Brij 30 mixed surfactant systems in pure water at 25 °C

CMC M M AHpix C C AG°n
a My K B m 12 a @ (calfmol)  (mM)  (mM) B (kcal/mol)
0 2.42 0 - 0 1 0 1 - 0 2.42 0 -5.95
0.2 2.52 0.15 -1.20 0418 0.975 0.06 0.83 -88 0.50 2.02 0.09 -6.45
04 2.69 0.27 -1.34 0.488 0.909 0.13 0.67 -155 1.08 1.61 0.14 -6.71
0.6 3.11 0.38 -1.33 0.598 0.827 0.23 0.51 -185 1.87 1.24 0.19 -6.90
0.8 4.06 0.52 -1.27 0.750 0.706 0.39 0.34 -187 3.25 0.81 0.35 -7.61
1 8.26 1 - 1 0 1 0 - 8.26 0 0.63 -8.51
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Fig. 1. Plots of CMC (mM) versus ¢ for the micellization of
DBS/Brij 30 (), SDS/DBS (@), and SDS/Brij 30 (A ) mixed sur-
factant systems in pure water at 25 °C.

ol IA ARS ol %7] Wiolekm AbmEch Table
130 9l 2} BFAI 2o kel 243k CMCe Byt
2 olgsul 2t SRANRAA Sl vldsto] o Gibbs
Aol 7 ] WBFEHAG S 4] (Dol of5te] Al4kat 4
sick. #F ESAUE A vl dhstel AL ACT
QEL BE &0 e UEhhglom, 1 A%E 7 Table
o 97l LrErhGITh. BE ERAIARY ] stel Hhgt
A e w9 F7bo] ue} sk A HEo
SDSIDBS Al A8l WE qol4 o2 = BatA|ws
M)} B8 AL AGUgHS Lhehy L gl

AG®» = (1+B)RT InCMC 0

AJ o] anoll Al AT EFAHEGA S CMCHL =
T AHZGA 2 dA S = CMCiI CMGE v 0]
A Egu)d 2l A @) didsh vl el A 14
HEXDEE AT = A o] 4 083510
A o] mAdete] tiste] 2] oo A X
sto] 242} Table 1~3°l &7 et )l e, =gt
ool W2 X192 W3k Fig. 20 YER IEE 71 M &

f
rot

e o g
i)
l‘_EL

2011, Vol. 55, No. 3

o

Fig. 2. Plots of X; versus o for the micellization of DBS/Brij 30 (
l ), SDS/DBS ( @ ), and SDS/Brij 30 ( A ) mixed surfactant
systems in pure water at 25 °C.
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Fig. 3. Plots of » versus ¢ for the micellization of DBS/Brij 30
(H), SDS/DBS (@), and SDS/Brij 30 (A) mixed surfactant sys-
tems in pure water at 25 °C.
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Fig. 4. Plots of yp,versus ¢ for the micellization of DBS/Brij 30
(H), SDS/DBS (@), and SDS/Brij 30 (A ) mixed surfactant sys-
tems in pure water at 25 °C.
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DBS/Brij 30 (H), SDS/DBS ( @), and SDS/Brij 30 ( A ) mixed
surfactant systems in pure water at 25 °C.
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Fig. 6. Plots of a»" versus a;" for the micellization of DBS/Brij
30 (H), SDS/DBS (@), and SDS/Brij 30 ( A ) mixed surfactant
systems in pure water at 25 °C.
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