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Abstract

Considering the process of insoluble-surfactant-laden film dewetting on a solid substrate, we have established the base state and

disturbance evolution equations for the film thickness and interfacial surfactant concentrations based on the lubrication approximation.

Transient growth analysis (TGA) was carried out to investigate the stability characteristics of evolution process, and the effects of

intermolecular forces were discussed. Results indicate that the introduction of disturbance wave for k = 1 is conducive to enhance the

stability of film evolution, and the disturbance energy gradually decays; however, the effect changes unexpectedly with the increment

of wave number: when k > 2, the stability of dewetting process is deteriorated while disturbance energy grows by degrees and the

film flow shows unstable characteristics. Thickening the initial film thickness can effectively improve the stability of film dewetting.

Van der Waals force enlarges the disturbance on the film surface and leads to the decline of stability. Conversely, Born force and

electrostatic force are propitious for the film evolving stably.
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