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Availability of Reaction constants <> formation properties

include ionic species and chemical reactions (e.g. biomass;
batteries; corrosion; hydrometallurgy; CCUS; ...)

Objectives of the project are:
* Create a peer network

e Define case studies inspired by industrial need
e Define best practices (using case studies)
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Many new processes involve electrolytic systems that K
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Challenge 2:
Robust reactive algorithms including stability analysis
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A four-component system is selected:
 Water and a co-solvent (because in practice pure aqueous
solutions are rare)

/ Design a case study that focuses on the fluid phase properties. In practice, because of the reactions the four components system may
become a nine components system thus complexifying the parameterization

* An acid and a base (ideally one of them is weak): such system is No data for such quaternary system could be found in the literature

used to buffer a solution

We focus on VLE & LLE (volatilities ; salting in/salting out effects)
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Data Best practices: 3. Industrial Model Calibration

Best practices: 1. Data analysis Collcetion
= Evaluate trends

Setup assumptions for the modelling :

Correlative models
calibration

(c) tem VS tim

 Choice of the model (here e-NRTL), dissociation scheme (here we
4 N : . . . ..
. - : L checked full dissociation of the salt, partial and no dissociation),...
=» Internal consistency: check validity of data according to thermodynamic principles o : .
=>External consistency: evaluate trends comparing families of systems * Select the data and objective function (here Partial Pressures)
\ J * Identify the parameters to be adjusted (here t_,; oo from eNRTL)
Ex: ternaries PTxy data => plot the experimental solvent activity coefficients using Vi X P and those that can be set to some predefined values
The plot clearly shows the salting in and salting out effects [2,3] Vi = x; X P?
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Best practices: 2. Data extrapolation (to process conditions)
= |dentify a method that can replicate the trends (predictive modeling)
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Ac’) => it must be described with Partial dissociation (PD)

@ Proposed fitting approach

1. T,/ T, from Aspen kept unchanged
2. T,/ T, fiton bin data (W+KAc)

No dissociation
(ND)

Binary M+KAc | Ternary Dataonly | Binary+Ternary Data
Para mteter PD PD PD
se

AAD% AAD% AAD%

- MSI_2 1.34 17.94 17.42
EEN 1.36 18.29 17.77

- using FD hypothesis on binary system with water
Binary M+KAc
ND
AAD%

Parameter
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/Conclusions and Perspectives

EleTher JIP aims at creating an industrial network of electrolyte thermodynamics

Objective is to investigate a quaternary systems including mixed solvents and both weak and
strong electrolytic species

Best practices for developing industrial models are based on three steps: data analysis -
extrapolation using a physical approach — model calibration

Further work to be performed on another case study / another modeling approach

For academic research: investigate the link between salting in/out and speciation

Several (here two : MSI_2 & MSI_3) equivalent
parameter sets can be found

w : water

m : methanol
i:ions(KT,Ac)
s : salt(K Ac)

In the absence of speciation data, the only way to

distinguish them is to evaluate their quality by:

- using ND hypothesis on binary system with methanol

This is a consequence of the different speciation that
results from the different parameter sets

=>» Choice of parameter set
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