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The properties of liquid films, both foam and emulsion, have been the subject of extensive 

studies performed by scientists worldwide for several decades. So far, research into their 

properties has been carried out mainly under static conditions which are quite different from 

those that occur during the actual formation of a dispersed system. Additionally, majority of the 

research has been conducted at the gas/liquid interface, ignoring the emulsion or liquid/liquid 

system. The main objective of this thesis was to address this research gap by developing 

specialized equipment to measure, both qualitative and quantitative, drainage kinetics of an 

emulsion film formed under dynamic conditions. For the sake of comparison, identical 

measurements were carried out in a foam system. 

Bovine serum albumin (BSA) protein was used during performed experiments to compare 

the stability of liquid films formed in its solutions at different pH with "classical" surfactants 

like SDS and CTAB. Measurements of the oil droplets velocity in solutions showed that the 

surface of the rising droplet remains immobilized, regardless of the degree of adsorption. The 

droplets do not undergo the four stages of motion, as described for bubbles, during its movement 

in the liquid column. However, its velocity, almost immediately after generation, reaches a 

constant value. This fact was explained by the possibility of the rapid establishment of 

stationary conditions at the droplet/solution interfacial boundary and the different kinetics of 

the formation of dynamic adsorption structures on the surface of the rising droplet. 

In measurements of the properties of emulsion films, it was determined that their stability 

is strongly dependent on the pH of the protein solution and that the structure of the resulting 

film is characterised by high inhomogeneity. The same study carried out for the gas/liquid 

system in BSA solutions revealed a different structure of the adsorption layer on the moving 

bubble in comparison to classical surfactants, which may be due to a much slower desorption 

process of the protein molecules from the bubble surface. A comparative analysis of the two 

systems above showed significant differences in the effect of the distance travelled by the 

bubble and droplets (so called “history”) on the stability of the liquid films formed. 

In the final stage of the study, a comparison of the properties of the synthesized emulsions 

with those of single emulsion films was performed, which concluded that the developed 

methodology for measuring the stability of emulsion films can be successfully applied as a 

convenient tool for predicting the stability of real emulsion systems. 


