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Demulsifier Assisted Film Thinning and Coalescence in Crude Oil Emulsions Under

DC Electric Fields
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Electrocoalescence has been considered a most efficient method of crude oil dewater-
ing; however, just electric fields are not enough when dealing with heavy crude oils.
In this work we studied effect of asphaltene flocculation and effectiveness of variety of
chemical demulsifiers in electrocoalescence of water-in-crude oil emulsions. A parallel
plate electrode cell was used to apply linearly rising uniform DC electric field to a
thin layer of emulsion and the current running through the emulsion was monitored
as an indicator of progress in the coalescence. In the first part of the study, model
crude oils were used to investigate the roles of flocculated asphaltenes and floccu-
lation inhibitor in electrocoalescence process. It was observed that the asphaltene
flocculation adversely affects the rate of electrocoalescence. Second part compares
effectiveness of different chemical demulsifiers in breaking water-in-crude oil emul-
sions under electric field. The experimental observations suggest that there exist
a threshold demulsifier concentration limit and further increasing the concentration
does not improve electrocoalescence rate. Also the addition of a demulsifier before
dispersion of water results into faster separation as compared to the electrocoales-
cence in emulsion where the demulsifier was added later. Further, we devised a model
for qualitative prediction of film drainage between two demulsifier-laden water-crude
oil interfaces under a constant DC electric field. The film thinning rates predicted
by the model are consistent with the experimentally measured critical electric field

values.
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