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Figure 1-Emulsion classification based on Winsor theory
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Table 1- Materials

Application | Purity Producer Name
Surfactant 99.9% Sigma-Aldrich AOT
Surfactant 99.9% Merck TWEEN 80
Surfactant 99.9% Merck SPAN 80
Surfactant - Kimiagaran KELA3

Solvent 99.5% Merck 2-Butanol
Oil phase - Refinary Mazut
Diluent - Diesel pump Gasoline
Water phase | 99.5% | Labratoary produced Distillated water
Salt 99.9% Sigma-Aldrich Sodium Choloride
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Figure 2-Salinity Scan Result
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Table 2- Surfactant properties (Cc) and molecular weight of used mixture as demulsifier and their composition
based on HLD calculation.
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Figure 4 - The effect of different surfactant mixtures on water separation. a) Mixture 1: AOT and SPAN 80 b)
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Determination of optimum demulsifier for water separation from Mazut
emulsion using hydrophilic-lipophilic deviation (HLD) concept
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Abstract

This study focuses on breaking water-in-oil emulsions using chemical demulsifiers, with the demulsifier selected based on the
Hydrophilic—Lipophilic Deviation (HLD) concept. The oil phase used in this study is a blend of diesel and heavy fuel oil (mazut)
with a mass ratio of 2:1 (diesel to mazut). By performing a salinity scan, the Equivalent Alkane Carbon Number (EACN) of the
diesel-mazut mixture was determined. Substituting this EACN value into the HLD equation yielded an optimal surfactant
parameter (Cc) of 2.73. Three demulsifier formulations with a combined Cc value of 2.73 were tested for emulsion breaking.
Among these, the combination of AOT and Span80 exhibited the highest demulsification efficiency. Subsequently, the effects of
various factors such as surfactant concentration, water-to-oil volume ratio, and the presence of alcohols and toluene were
investigated. The results indicated that the best demulsification performance was achieved using 2-butanol as a co-solvent in
combination with the surfactants KELA3 and Span80, which enabled up to 98% water separation from the emulsion.

Key words: Separation of water from Heavy Fuel Oil, Mazut, Hydrophilicity, Lipophilicity, HLD Method, Demulsifier
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