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Dependence of the critical micelle concentration (CMC) on temperature is examined from a statistical-mechanical point
of view. A simple and primitive model examined in this article yields In CMC= A+ BT+ C/T+ DIn T with T being
temperature and A, B, C, D being constants depending on the properties of the surfactant molecules which comprise the
micelles. The resulting equation combines Muller’s and Lim’s equations, which have already been proven to fit well meas-
ured CMC data with temperature. The statistical-mechanical model on micellization discussed in this article provides a
theoretical basis on these equations.
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Figure 1. Schematics of an aqueous solution of surfactants with 18
aliphatic carbons (a) and micelles with the association number of
9 (b).
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(a)
Figure 2. (a) Electrostatic repulsion between the head groups in
the micelle and (b) an equivalent electrostatic model between the
head group of interest and the other head groups in the micelle.
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Table 1. Measured CMC's and Aggregation Numbers of Polyoxy-
ethoxylates GFE;, Gy F;, and G,F; along with Calculated CMC’s
and Estimated Hydrophobic Parameter ¢,

Experimental Calculated
T (C) CMC (mM) Aggregation CMC Chpb
Number (mM) (kJ/mol)

15 11.9 29 11.9 33.61

C.E, 20 113 30 9.3 33.89

25 9.9 32 8.8 34.00

30 8.9 41 9.1 34.06

15 1.20 46 1.20 36.37

20 1.00 53 0.94 36.67
Croy

25 0.97 59 0.88 36.79

30 0.92 56 0.83 36.86

15 0.0989 140 0.0989 39.33

C.E 20 0.0751 186 0.0755 39.65
1256

25 0.0699 400 0.0719 39.78

30 0.0669 710 0.0700 39.86
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