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Critical micelle concentrations
(cmc) for nonionic CE; surfactants in
aqueous solution were calculated using a
modified excess Gibbs energy model
(m-AD model). In these calculations, the
interchange energy parameter is found
as a strong function of the physical
properties of surfactants. A generalized
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correlation for the interchange energy is
proposed. It is obtained the m-AD model
with less parameters shows better
accuracy than other methods. Accurate
predictions of the cmc values for mixed
surfactants systems are also observed.
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Fig. 1. Relationship between the
optimally fitted interaction .
parameter A and the Kier and
Hall index of zero order KHO
for the nonionic surfactant
series of C,Eg
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Prediction of the CMC values of

the mixed binary nonionic
surfactants CioEs+CgE4 in
aqueous solution wusing the
m-AD model

Table 1. Comparison of the calculated results using the m-AD and UNIFAC models

Compound CMC =Ft m-AD UNIFAC
CMC =~ AAD (%) CMC ™" AAD’ (%)
C.Es
CsE; 1.847E-3 1.938E-3 4.92 1.184E-3 35.9
CsEs 1.358E-4 1.549E-4 14.1 1.468E-4 8.06
CyoE; 1.084E-5 1.099E-5 1.43 1.820E-5 67.9
C12E; 9.396E-7 6.832E-7 27.3 2.257E-6 140.
11.9 63.0
C.E,
CE, 1.665E-3 1.785E-3 7.23 1.134E-3 31.9
C:E, 1.558E-4 1.561E-4 0.20 1.386E-4 11.1
CioEs 1.229E-5 1.296E-5 5.45 1.698E-5 38.1
Cy.E, 1.156E-6 9.957E-7 13.9 2.084E-6 80.3
6.69 40.3
C,E;s
C4Es 1.729E-3 1.646E-3 4.80 1.134E-3 34.4
C4Es 1.767E-4 1.512E-4 14.5 1.368E-4 22,6
CyoEs 1.464E-5 1.387E-5 5.29 1.658E-5 133
C1Es 1.156E-6 1.227E-6 6.10 2.016E-6 74.4
7.66 36.2

Table 2. Comparison of the overall deviations of CMC values using various

thermodynamic models
Systems Data point AAD (%)
p-NRTL s-UNIQUAC SAFT UNIFAC m-AD

C,Es 7 236 N.A. 14.6° 24.4 19.7
C.Es 8 N.A. 10.1 8.91° 36.0 13.6
C.Ey 4 N.A. 214 8.78 219 26.4
CioE, 4 369 N.A. 8.40 251 135
C.E, 5 N.A. 37.2 15.0 48.1 10.3

2. The number of data point used is 6; : the number of data point used is 7




