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SURFACTANTS FOR WASHING YOUR HAIR



HOW TO BUILD AND MAINTAIN VISCOSITY ?

Unpublished – collaboration with University of Sofia



SURFACTANTS FOR DOING THE LAUNDRY
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HOW TO PREDICT:

MICELLE FORMATION    CLEANING EFFICIENCY?

From Miller & Raney, Coll. Surf A 74, 169-215 (1993) 
“Solubilisation-emulsification mechanisms of detergency”



VIEW TO THE FUTURE: “NATURAL” SURFACTANTS?



Atomistic Mesoscale

One millionth of a second (10-6s) Seconds 

MODELLING APPROACHES



Positions ri,   velocities vi = dri/dt

Newton’s E.O.M,      m dvi/dt = fi

Particles

Interaction laws
Soft pairwise repulsions:  f = a wC’(r) e

Pairwise drag forces:        f = - g wD(r) (v.e) e

Pairwise random forces, determined by FD and kT

Parameters : m = rC = kT = 1, remaining r, g, a

wD = wC = (1 - r/rC)2

rC

r

P. Español and P. B. Warren, Europhys. Lett. 30 (1995) 191

DISSIPATIVE PARTICLE DYNAMICS
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A TYPICAL “LAUNDRY” DETERGENT 
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L1, V1 and L2 isotropic hence 
black in crossed polars

H1 – characteristic texture

La – Maltese cross texture

PENETRATION SCAN

water surfactant
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Courtesy of Phil Moore, Unilever R&D Port Sunlight



SurfactantWater

PENETRATION SCAN “IN-SILICO”

P. Prinsen, P. B. Warren and M. A. J. Michels, 
Phys. Rev. Lett. 89, 148302 (2002)
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Critical Micelle Concentration:
[Surf] = 10-4 M in pure water



EOC2 C2 C2 C2 C2 EO EO EO EO

= H2O

C2 C2 C2 C2 C2 =  Decane

CLEANING AWAY THE OIL

= C10E5



T = 298 K

Oil in water
mesophases

R Dong and J Hao, Chem. Rev., 110, 4798 (2010)



▪ Formulators (now and the future)

▪ Deliver capability to individual desktops & laptops

WHO IS THIS FOR ?



IBM Research

© 2012 IBM CorporationConsumable HPC

built a model for liquid 

mixtures

coded the interface with 

the BlueGene/Q

A powerful supercomputer 

on the palm of you hand
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