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ABSTRACT. Despite the considerable advances of molecular-thermodynamic theory of 

micelle growth, agreement between theory and experiment has been achieved only in isolated 

cases. A general theory that can provide self-consistent quantitative description of the growth 

of wormlike micelles in mixed surfactant solutions, including the experimentally observed 

high peaks in viscosity and aggregation number, is still missing. As a step toward the creation 

of such theory, here we consider the simplest system – nonionic wormlike surfactant micelles 

from polyoxyethylene alkyl ethers, CiEj. Our goal is to construct a molecular-thermodynamic 

model that is in agreement with the available experimental data. For this goal, we 

systematized data for the micelle mean mass aggregation number, from which the micelle 

growth parameter was determined at various temperatures. None of the available models can 

give a quantitative description of these data. We constructed a new model, which is based on 

theoretical expressions for the interfacial-tension, headgroup-steric and chain-conformation 

components of micelle free energy, along with appropriate expressions for the parameters of 

the model, including their temperature and curvature dependencies. Special attention was paid 

to the surfactant chain-conformation free energy, for which a new more general formula was 

derived. As a result, relatively simple theoretical expressions are obtained. All parameters that 

enter these expressions are known, which facilitates the theoretical modeling of micelle 

growth for various nonionic surfactants in excellent agreement with the experiment. The 

constructed model can serve as a basis that can be further upgraded to obtain quantitative 

description of micelle growth in more complicated systems, including binary and ternary 

mixtures of nonionic, ionic and zwitterionic micelles, which determine the viscosity and 

stability of various formulations in personal-care and house-hold detergency. 
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