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Effects of multicomponent adsorbed films on the stability of bubbles to disproportionation and to coalescence on their rapid expansion 
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Adsorbed films with increasing mechanical rigidity my provide increasing resistance the bubble shrinkage due to disproportionation, but conversely, such films may be 'brittle' and provide little resistance to coalescence when bubbles expand, for example when they exit from a pressurized aeration unit or product dispenser. 
We describe measurements that have allowed us to test the effects of different food proteins (including ovalbumin, -lactoglobulin, whey protein isolate and sodium caseinate) on the stability to disproportionation of microscopic air bubbles beneath a planar air-water interface and also the stability to coalescence when both the planar interface and the bubble surfaces expand at the same rate, as the pressure in the system is lowered.  The mechanical properties of the adsorbed films have been altered by the incorporation of non-spreading oil droplets and model solid particles, combined with pH changes that enhance the attractive interactions between the components of the films.
In general, stability to coalescence improved with increasing concentration of all the proteins and with a decrease in the rate of interface expansion/pressure drop, but considerable instability remained even at protein concentrations as high as 4 to 6 wt%.  This suggests a finite amount of instability will always remain, probably due to film fracture on expansion.  Also, it appears that coalescence of one bubble in a cluster of bubbles may release the local stress and/or release adsorbed protein, enhancing stability locally.  Changing the protein or its concentration had minor effects on the bubbles shrinkage rate (due to disproportionation) but the inclusion of particles in the film considerably slowed shrinkage. 

With -lactoglobulin or sodium caseinate low volume fractions (no greater than 1 vol%) of 1 m-sized emulsion droplets were included.  At very low volume fractions of droplets (typically < 0.2 vol%), bubbles can be very much more unstable on expansion, compared to without emulsion.  However, at higher concentrations of droplets, there usually appears to be a significant increase in stability.  This increase in stability can be enhanced by moderate increase in the attractive interactions between the droplets.  These effects probably involve different structuring of the droplets at the air-water interface, where they form a sort of protein-particle composite network film.
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