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ABSTRACT. The critical micelle concentrations (CMC) and the counter ion binding constants (B) in a micellar state
of the mixed surfactant systems of sodium dodecylbenzenesulfonate (DBS) with polyoxyethylene(4) lauryl ether (Brij
30) in water were determined as a function of o, (the overall mole fraction of DBS) by the use of electric conductivity
method and surface tensiometer method from 288 K to 308 K. Various thermodynamic parameters (AS,’. AH,°, and
AG,") for the micellization of DBS/Brij 30 mixtures were calculated and analyzed from the temperature dependence of
CMC values. The measured values of AG,, are all negative but the values of AS,; are positive in the whole measured
temperature region. On the other hand, the values of AH,’ are positive or negative, depending on the measured tem-

perature and o.
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Table 1. values of CMC (£0.05, mM) and AG®x (£0.05, kcal/mol) for the micellization of DBS/Brij 30 mixed surfactant systems
in water at various temperatures

Temp.(K) 288 293 298 303 308
o CMC AG’ CMC AG’ CMC AG® CMC AG®, CMC AG®,
0 2.38 -5.76 2.26 -5.89 235 -5.96 2.53 -6.02 2.73 -6.07
0.2 2.40 -6.56 2.30 -6.70 240 -6.78 2.59 -6.85 2.83 -6.90
0.4 2.46 -6.88 2.36 -7.03 2.46 -7.12 2.60 -7.20 2.88 -7.25
0.6 251 -7.16 243 -7.30 2.53 -7.40 2.68 -7.48 3.00 -7.52
0.8 3.40 -7.11 333 -7.24 3.40 -7.35 3.57 -7.44 3.90 -7.49
1 4.22 -7.06 4.16 -7.19 430 -7.29 4.52 -1.37 4.90 =743
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Fig. 1. Plots of CMC versus temperature for the micellization
of DBS/Brij 30 mixed surfactant systems in pure water:
(@), ou=0; (W), o:=02; (&), a=0.4; (O), a=0.6; (), a=0.8;
(D), o=1.
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Table 2. Derived least square parameters (from equation 3), thermodynamic parameters, and root mean square deviation (RMSD)
for the micellization of DBS/Brij 30 mixed surfactant systems in water

o a(x10*K?) b(K™ c T"(K) CMC" (x10° M) B AG®; (kcal/mol)  RMSD (%)
0 8.02 -0.47 58.8 293.0 2.50 0 -5.83 1.9
0.2 827 -0.48 60.8 2925 2.41 0.14 -6.66 1.7
0.4 7.55 -0.44 545 2928 2.13 0.20 -7.10 14
0.6 7.11 -0.42 50.5 291.8 2.30 0.25 -7.31 1.5
0.8 6.82 -0.40 48.8 293.1 3.11 0.28 -7.30 0.3
1 6.11 -0.36 425 291.4 474 0.30 -7.05 0.6
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Table 3. Values of AH?, (+0.05, kcal/mol) and AS3, (£0.5, cal/mol K) for the micellization of DBS/Brij 30 mixed surfactant systems
in water at various temperatures

Temp.(K) 288 293 298 303 308

oL AH’, AS’y AH’ AS°y, AH AS’ AH’, AS AH?, AS°y,
0 1.32 24.6 -0.01 20.1 -1.42 15.2 -2.93 10.2 -4.54 5.0
0.2 1.40 27.6 -0.16 22.3 -1.83 16.6 -3.61 10.7 -5.51 4.5
0.4 1.43 28.9 -0.06 23.8 -1.66 18.3 -3.37 12.6 -5.19 6.7
0.6 1.10 28.7 -0.38 23.7 -1.96 18.3 -3.65 12.7 -5.44 6.7
0.8 1.48 29.8 0.04 24.6 -1.50 19.6 -3.15 14.2 -4.90 84
1 0.90 27.6 -0.43 23.1 -1.84 18.3 -3.35 133 -4.96 8.0
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Fig. 2. Plots of thermodynamic parameters versus temperature
for the micellization of DBS/Brij 30 mixed surfactant system

(0,=0.6) in water: (@), AGS,; (), AH’,; (&), AS’,.
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Fig. 3. Plots of thermodynamic parameters versus o, for the
micellization of DBS/Brij 30 mixed surfactant systems in
water at 298 K; (@), AG®,; (), AH’,, (&), ASS,.

AGHS) ZEE A (73 2ol vhekd 4 ek o71A
A4 2] 7187 ( pye= 5T E-2-5 (iso-structural temperature)
2A A (el 28t AG; o W3 AS; 2] 7 =)
0] 5y 255 Yeig " F A=y pt
zZrom A (o] A = 0o] Hw, 1 W2 AGY,
W g7t Tk ek Tepolwl A3 ASY, 9] Zhel <k
o Folm= A (7)9] A > &2 Fhel HH, 2
A3t AG;, 3> o5 FHad o 2y vkek 1<
olwd, A (7)9] =4 -2 <ol S dehiA =,
I A AG; F-E BlE FT1E " o) RS o
TE F Y TTEIE() Bt 2 2xoAME
AS3 ol 2l3te] m| A7) oS SRR, Wi 2 5
TELE Hrh U2 XA AS) el o]3fe] u]Al
3= oS A S e

AH,, = pAS, +q (6)

AG,, = AH,~TAS,, = q+(p-T)AS, (7

Fig. 4o Vel 7t EF-&xA ] digt A9 7&
7l (p)et BH ()2 7S AW o= AAkslgon,
1 AINE Table 49l SFEPNA L. Table 491M & 5
Uxo] 7 EREFA | Hste] AAst po] - o
2] Zholl mhe} of7ke] xpo|F HolA|ut A H o= A}
(298 K)TA 9] Fh& Ve AT ¢ 2 -6.001A]
-74keal/mol7HA] ¥sldow | o2 Zkel VS
g2l B> AAA L= A3} ST RS 2

o,

Rk
| /-//:2”
0F ® ,A"/

AS°y (cal/mol K)

Fig. 4. Plots of AHY, versus AS‘, for the micellization of
DBS/Brij 30 mixed surfactant systems in pure water: (@),
0,=0; (M), 0.,=0.2; (&), 0,=0.4; (O), 0,=0.6; (), 0.,=0.8;
(A), (X]:l.

Table 4. Derived least square parameters (from equation 7) and
root mean square deviation (RMSD) for the micellization of
DBS/Brij 30 mixed surfactant systems in water

o pK) ¢ (kcal/mol) RMSD (%)
0 298.4 -5.99 2.79

0.2 298.5 -6.82 322

0.4 298.2 -7.16 2.70

0.6 298.2 -7.43 228

0.8 299.6 -7.40 5.28
1 298.6 -7.33 2.81
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