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Introduction
The applicability of information theory in complex systems (for example, chemical solutions)
has a great potential for development [1-2].
In this work, we apply Shannon information theory to study a complex chemical system
consisting of cationic surfactant cetyltrimethyl-ammonium bromide (CTAB) and nonionic
surfactant Triton X-100 (TX100).
Shannon’s measure of information is a powerful measure of information in both classical and
quantum domain. This is a matter of controversy, however, that if one can extend the
applicability of this measure to any new domain of examination.
Surfactants are chemical compounds with special physicochemical properties such as critical
micelle concentration (cmc) in which surfactant molecules create some aggregates.

Table 2: The Values of H(cmc1) =H(cmc2), H(cmc1,cmc2) and Mutual Information (I) in
Several Divisions (n) for CTAB/TX100 Mixture (All the Values in Columns 2-4 are in bits)

Table 3: The Values of H(! )RST and H(! )Ing and Their Differences in Several Divisions
(n) for CTAB/TX100 Mixture (All the Values in Columns 2-4 are in bits)

Figure 1. Plot of mutual information (I) versus divisions (n)

Figure 2. Plot of H(! )Ing - H(! )RST versus divisions (n)

Method
In this paper, we apply information theory to study a complex chemical system consisting of
cationic surfactant cetyltrimethylammonium bromide (CTAB) and nonionic surfactant Triton
X-100 (TX100). For this purpose, two models for the calculation of interaction parameter (! )
were selected, that is, regular solution theory (RST) and Ingram’s model. To compare the
aforementioned models, we first determine the probability density of !  in each model and then
we calculate their uncertainties with two methods (Kullback-Leibler entropy and Shannon
entropy of a discrete set of probabilities). Finally, mutual information will be used to assess
the calculated uncertainties for interaction parameter and, therefore, the two models as a
whole.

Results

Table 1: The Values of cmc1 and cmc2 (in mol dm-3) in Mixed Micelle

Conclusions
Our results in the present work show that regular solution theory is more accurate than
Ingram’s model. Furthermore, the method indicated here may be applied for other chemical
systems or processes.
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