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COMPARATIVE STUDY OF INTERFACIAL DESTABILIZATION MECHANISMS IN EMULSIONS
TREATED WITH DEMULSIFIERS
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The article describes the results of digital image analysis of emulsion samples obtained using a ToupTech
device and processed with ToupView software. Direct observation and documentation of emulsion
breakdown dynamics in real time were carried out, making it possible to visually track structural
changes, in particular the reduction in the number and size of droplets of the aqueous phase. The study
analyzes the features of the action of two demulsifiers (“E” and “PM-1441") on the structure and
kinetics of the breakdown of water-in-oil emulsions. It is shown that the reagents exhibit fundamentally
different mechanisms of influence on the interfacial surface and the aggregative stability of the dispersed
system. Demulsifier “E” acts as an active interfacial film breaker, intensifying droplet coalescence and
promoting rapid growth of the dispersed phase, followed by efficient gravitational phase separation.
However, excessively rapid coalescence may lead to the formation of intermediate layers and partial
entrainment of the organic phase into the aqueous phase. In contrast, “PM-1441" predominantly exhibits
a flocculating effect, promoting the aggregation of droplets into clusters without complete coalescence.
As a result, a metastable flocculated structure is formed, characterized by limited particle growth and a
tendency toward secondary dispersion under shear stress. This mechanism is milder and more suitable
for systems with a high content of dispersed solid impurities, but it requires a longer settling time. It was
established that the efficiency of each reagent is largely determined by hydrodynamic conditions of
injection, contact time, and temperature regime. For “E,” moderate mixing, subsequent heating, and a
shorter contact time are optimal, whereas for “PM-1441," intensive initial mixing, preheating, and
prolonged conditioning are required to form stable flocs.
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