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An overview of the functioning, types, and applications
of surface active agents (surfactants)
in multiphase flow

Abstract: In this article, Surface Active Agents (Surfactants) and its effect on the Multiphase
Flow have been studied. First, the functioning of surfactants has been explained. For this
purpose, the definitions of surface tension and how it changes in the presence of surfactants
have been investigated. Also, the physics of surfactant distribution in multiphase flow and its
absorption and repulsion at the interface have been reported. The physical changes of the two-
phase interface due to the presence of surfactants have been investigated through the balance
of forces and the change in surface tension and the definition of the Marangoni effect. Types
of surfactants and their properties are stated. Finally, the important applications of surfactants
in industry and daily life are mentioned in detail. This review shows that surfactants as one of
the effective factors on multiphase flow need to be studied more and more. A better
understanding of these materials can be very useful in manipulating and optimizing multiphase
flow applications.
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Surfactant Name SDS Triton X-100
C4Hy (OCH2
Chemical formula | C,H;5s804 14
CH2)o100H
Molecular wt. 288.3 624(Avg.)
Ethylene oxide 0 09-10
groups
. ) White e
Appearance Powder Clear Liquid
CMC 2500 wppm 200 wppm
Manufacturer Fisher Union Carbide
Equilibrium
Surtacsi Tenslon 38.0 331
dyne/cm [@
2xCMC]
Equilibrium
Surtacsi Tension 519 357
dyne/cm [@
0.5<CMC]
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Low concentration (<< CMC)
Moderate surface tension

§§8 8% % ¢

Surface saturation (< CMC)

rface tension, n

§838883888888848¢¢

N

Critical Micelle Concentration (= CMCQ)

Low surface tension, micelle formation

§888888888888884¢

High concentration (>> CMCQ)

Low surface tension, + micelle formation

§388388888888888¢
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3 Monolith Froth Reactors
4 Millimeter-Sized Reactors

1 Natural Driven Mechanisms (Primary Recovery)
2 Water Flooding (Secondary Recovery)
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