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In several applications, morphology evolves over time, e.g. in the formation of pores in porous polymer
membranes or in the formation of porous particles during spray polymerization of suspensions in a drying
chamber. For example, during the preparation of porous polymer membranes by phase inversion process, a
homogeneous polymer solution phase separates at contact with a coagulation bath due to a miscibility gap
[1]. A polymer rich and a polymer lean phase, representing membrane matrix and pores, are formed. The
shape of the morphology can be very different depending on the material properties and process conditions.
A direct quantitative comparison of the morphology of porous polymer membranes in experiments and nu-
merical simulations is not possible because of the stochastic nature of the origin of phase separation. A
reasonable way to compare different morphology is to compare the characteristics of the morphology. In the
context of phase separating fluids, Minkowski functions, Betti numbers, interfacial shape distributions and
Doi-Ohta mapping [2] were used to characterize morphology. The latter approach was originally introduced
in rheology by Doi & Ohta [3] to describe morphological dependent viscosity of polymer blends. We use
Doi-Ohta mapping to characterize the morphology during phase separation because an advantage of the Doi-
Ohta approach is that it offers a thermodynamic-consistent evolution equation of the characteristics of the
morphology by reducing the Cahn-Hilliard level to a macroscopic level.
The aim is to extend the Cahn-Hilliard-SPH model proposed earlier by some of the authors [4] to account for
thermal fluctuations in the concentration by adapting the form of thermal noise suggested in [5]. The result is
a thermodynamically consistent model for diffusion controlled phase separating fluid mixtures for engineers,
which can be used to investigate the evolution of anisotropic morphology from initially homogeneous fluid
mixtures. We simulate different morphology, characterize the anisotropic nature by Doi-Ohta mapping and
conclude that the characteristics of the anisotropy is well captured in the Doi-Ohta approach.
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