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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 function of a; (the overall mole frac-
tion of DBS) by the use of electric conductivity method and surface tensiometer method. Various thermodynamic param-
eters (Xi, vi, G, aV, B, and AH,;x) were calculated by means of the equations derived from the nonideal mixed micellar
model. The effect of n-butanol on the micellization of the DBS/Brij 35 mixtures has been also studied by analyzing the
measured and calculated thermodynamic parameters.
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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 35 mixed surfactant systems in pure water at 25 °C

o CMC (mM) X B i 12 aM a™  AHmix(cal/mol) C;(mM) Cy(mM) B
0 1.28 0 - 0 1 0 1 - 0 1.28 0
0.2 1.32 0.15 -1.35 0.38 0.97 0.06 0.83 -102 0.26 1.06 0.25
04 1.41 0.27 -1.47 0.45 0.90 0.12 0.66 -170 0.56 0.85 0.26
0.6 1.60 0.38 -1.56 0.55 0.80 0.21 0.50 =217 0.96 0.64 0.27
0.8 2.23 0.51 -1.26 0.74 0.72 0.38 0.35 -187 1.78 0.45 0.29
1 4.68 1 - 1 0 1 0 - 4.68 0 0.30
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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/Brij 35 mixed surfactant systems in 0.1 M n-BuOH at 25 °C

ar CMC(mM) X B T 12 a™ a™  AHpix (cal/mol) Cij(mM) Cp(mM) B
0 1.16 0 - 0 1 0 1 - 0 1.16 0
0.2 1.20 0.15 -1.17 0.43 0.97 0.06 0.83 -89 0.24 0.96 0.20
0.4 1.28 0.27 -1.29 0.51 091 0.14 0.66 -151 0.51 0.77 0.22
0.6 1.44 0.39 -1.38 0.60 0.81 0.23 0.50 -194 0.86 0.58 0.23
0.8 1.92 0.53 -1.20 0.77 0.71 0.41 0.33 -177 1.54 0.38 0.24

1 3.73 1 - 1 0 1 0 - 3.73 0 0.26

Table 3. Values of the measured CMC(£0.01 mM) and calculated thermodynamic parameters from the nonideal mixed micellar
model for the micellization of DBS/Brij 35 mixed surfactant systems in 0.2 M n-BuOH at 25 °C

o CMC(mM) X, B i 12 aM a™  AHpix(cal/mol) Ci;(mM) Cp (mM) B
0 1.06 0 - 0 1 0 1 - 0 1.06 0
0.2 1.10 0.15 -0.89 0.53 0.98 0.08 0.83 -68 022 0.88 0.19
04 1.14 029  -1.11 0.57 091 0.17 0.65 -135 0.46 0.68 0.19
0.6 1.29 041 -1.09 0.69 0.83 0.28 0.49 -157 0.77 0.52 0.20
0.8 1.60 0.57 -1.08 0.82 0.70 0.47 030 -156 1.28 0.32 0.20

1 2.73 1 - 1 0 1 0 - 2.73 0 0.22

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 35 mixed surfactant systems in 0.3 M n-BuOH at 25 °C

ar CMC(mM) X B T 12 aM a™  AHmix(cal/mol) Ci;(mM) C(mM) B

0 0.84 0 - 0 1 0 1 - 0 0.84 0
0.2 0.87 0.16 -0.80 0.56 0.98 0.09 0.83 -62 0.17 0.70 0.18
04 0.91 0.29 -0.95 0.62 0.92 0.18 0.65 -117 0.36 0.55 0.18
0.6 1.01 0.42 -1.00 0.72 0.84 0.30 0.48 -145 0.61 0.40 0.19
0.8 1.28 0.59 -0.84 0.87 0.75 0.51 0.30 -120 1.02 0.26 0.20

1 1.99 1 - 1 0 1 0 - 1.99 0 0.20
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Fig. 1. Plots of CMC versus o, for 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, ( O ); In CMC={X;"/(X*-Xa)Hn[ o (XeCMCo )X (X% Xo%)}
0.2 M n-butanol, ( ¥ ); 0.3M n-butanol, ( A). In[(a./(X,CMCy)] @)

CMC (x10M)
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Fig. 2. Plots of X; versus a; for 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, ( O );
0.2 M n-butanol, ( ¥ ); 0.3M n-butanol, ( 2 ).
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Table 5. Mean values of 3 and AH,. for the micellization of DBS/Brij 35 mixed surfactant systems and other systems in aqueous

solution of n-butanol at 25 °C

System Solvent B AHix (cal/mol)
water -1.41 -169
. 0.1M n-BuOH -1.26 -153
DBS/Brij 35 0.2M n-BuOH -1.04 129
0.3M n-BuOH -0.90 -111
water -0.99 -128
DBS/Brij 30 0.1M n-BuOH -0.62 =719
0.2M n-BuOH -0.22 -26
water -0.14 -12
0.1M n-BuOH -0.37 -44

SDS/DBS

0.2M n-BuOH -0.31 -38
0.3M n-BuOH -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 aqueous solutions of n-butanol
at 25 °C: pure water, ( @ ); 0.1 M n-butanol, ( O ); 0.2 M
n-butanol, ( ¥ ); 0.3M n-butanol, ( & ).
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Fig. 4. Plots of y, versus o for 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, ( O );
0.2 M n-butanol, ( ¥ ); 0.3M n-butanol, ( A ).
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Fig. 5. Plots of C; versus C; for the micellization of DBS/
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butanol at 25 °C: pure water, ( @ ); 0.1 M n-butanol, ( O );
0.2M n-butanol, ( ¥ ); 0.3 M n-butanol, ( A ).

AL oJaje] T AR EulA} B4 £
< e,

C| = ’Y]X]CMC[ = chMcl exp{B(l-Xl)z} (5)
Cz = ’YzXzCMCz = XzCMCz CXp{BXlz} (6)

g WAl S dstaeg Reldl shie] e
2 FAFINT =5 AR A E v A BF A E
Aspd wAd Aol M 7+ AEE0] FEE@MY aM)e
7ok X9 FEA Zb2E A (1) (8)ol] 2lske] Ak
g 9lek A (D3 8)2 ol83ke] aM(u] A Aol A
DBSEALS] =)} V(] Aol A Brij 35441
Fex)e] The Abetaom, 2 AHE Table 1~4°]
A e et =3 7F Sufjol A a)Mol] T8t a,Mo)
ANE Fig. 60 =A13151 k. w|Al Aol Al DBS] &
T=5 eE aMe aol vlsle] 2R s el
Wlom et g} Lof nHehES ArIEeE A
A} F7VslRs 73S B9l ol Wkl Brij 359 &
TEE HeE &V el vlsle] 238 & s
el gl on, neke-S Arlslelels 2 s B
o] 7] ok= 73S Beh o] AL =5 £l A= DBS
FARER G Brij 35%AHEe] £ Al o % @
o] EAgE vehich et 49 &l nHeheS
718452 DBSEAIE9] head-155 71e] upi=l e
nHERE A So] FodFo7HN F ARE Ao F

5

okt

o

0.8 -

0.6 -

azM

0.4 A

0.2 A

0.0 T T T T
0.0 0.2 04 0.6 0.8 1.0

M
3y

Fig. 6. Plots of a,"" against a,™ for the micellization of DBS/
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