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Highlights
· Assessment of morphology membrane prediction based on Flory-Huggins model.
· Thermodynamic evaluation of the ternary system PVDF/solvent/water.
· Addressing the systematic determination of solvent-non-solvent interaction parameters.

1. Introduction
Phase inversion by Non-solvent Induced Phase Separation (NIPS) is a widely implemented technique for the synthesis of polymeric membranes [1]. This mechanism is thermodynamically explained through the Flory-Huggins theory based on the Gibbs free energy and interaction parameters of the components: polymer, solvent and non-solvent. Moreover, solvent/non-solvent miscibility importantly affects the rate of their exchange that will ultimately define the membrane morphology. Overall, the membranes morphology prepared by NIPS strongly depends on both thermodynamics and kinetics of the ternary system. 
Traditionally, membranes by NIPS have been prepared by arbitrarily selecting the set of components polymer/solvent/non-solvent, which implies an experimental trial-and-error procedure. Currently, several works have attempted to find ways to systematize the selection of the components based on thermodynamic and/or kinetic interactions and tried to correlate these data with morphological parameters of different NIPS-prepared membranes [2-4] 
Binodal curves of ternary systems, which represent the polymer/solvent/non-solvent composition ratios, where a polymeric solution precipitates, are usually obtained experimentally and fitted to Flory-Huggins model. However, interaction parameters are usually estimated through different empirical equations or by estimation procedures which depend importantly on the experimental points of the binodal curves. In order to systematize this as a design tool for the synthesis of membranes by NIPS techniques, broadly valid empirical equations for the estimation of interaction parameters should be defined. Moreover, the revision of the best methodology for the experimental determination of the binodal cloud points should be done.
2. Methods
In the present work, the production of PVDF membranes by NIPS is selected as a case study to explore the potential of the ternary phase diagrams in the prediction of certain membrane morphology. 
The Flory- Huggins model for a ternary mixing is already developed in the literature [2,3]. The Flory-Huggins interaction parameters for the studied system were obtained before a comprehensive review of the literature. Different strategies were developed to determine the interaction parameters among polymer/solvent/non-solvent simultaneously [3]. However, it was founded a huge amount of different empirical equations that describes solvent/non-solvent interaction parameter. The search of the empirical equation that could be valid over a broad range of systems and conditions was done from the comparison of different equations proposed in the literature using Aspen Custom Modeler as solving software. 
3. Results and discussion
The comparison of the experimental binodal curves reported in the literature for different systems PVDF/solvent/water, where the solvent could be dimethyleacetamide (DMAc), N-methylpirrolidone (NMP) and dimethylformamide (DMF), has been done. Broad differences could be found among different authors for the same ternary system. Thus, see for instance in Figure 1 the experimental points of the binodal curves for the system PVDF/NMP/water, reported by different authors. This experimental uncertainty hampered model fitting. Therefore, a detailed study of the experimental methodologies of the literature has been done in order to propose a reliable procedure to implement in following works. 
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Figure 1. Comparison of experimental points of the binodal curves for the ternary system PVDF/NMP/Water attained from the literature [4-7] 
4. Conclusions
The uncertainty in the experimental data of binodal curves due to the experimental difficulty limits the ability to determine broadly valid empirical equations for interaction parameters. Therefore, an experimental protocol to determine the binodal curves has to be proposed out of a thorough literature revision. 
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