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Prediction of Surfactant Phase Diagrams from DPD simulations
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1. Introduction
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2. Single Surfactant Systems

Determine the viability of DPD modeling for predicting surfactant and 

surfactant blend properties

The DPD interactions are based on Flory-Huggins parameters

To illustrate the complexity involved in formulations, we present phase

diagrams of surfactant mixtures from DPD simulations

The phase diagrams from simulations are compared to those from the

experiments for validating the interaction parameters

The ultimate aim is to explore and predict properties of formulations 

used across different applications

3. Binary Surfactant Systems

4. Ternary Surfactant Systems

Nonionic systems (AE)

AE: Alcohol ethoxylates with EOs ranging from 3 to 20 and 
tail chain length ranging from C10 to C18.

Nonionic systems (AES & AS)

AES: Alkyl ether sulfates with average EOs about 2 and 
tail chain length ranging from C10 to 14.

AS: Alkyl sulfates with tail chain length distribution ranging 
from C12 to C18.

AE/AES/AS

5. Current issues

Reliable parameterizations method to describe various types of beads

Conversion from DPD to real units for comparison to experimental data

How many properties are required to match to validate the models?

Can we observe more than one phase in a simulation box?

Availability of faster and/or parallel DPD open source/commercial codes?

Extension of DPD modeling to full formulations 
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[AS:AES:AE = 3:4:1], total surfactant wt%
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Ternary phase diagram based on aggregation number

Desired 
properties

• Phase Chemistry
• Viscosity
• CMCs
• Surface Tension
• Area per Molecule
• Stability
• Cleaning

Meso-Scale 
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