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CONSTRUCT THERMODYNAMIC MODELS + P School Char

Equations of state Gibbs energy = activity coefficient

A(T,V,N) = A9 + A"®S G(T,P,N) = GidMix 4 ~E
9ATES GE
RTIng; = RTIn@}y; = —RTInZ RT Iny; =
aNi dN [
T,V,Njii T,P,Nj;ti
Ideal gas Electrolyte liquid Ideal mixture (liquid) Elec_;»t__ﬁrfgilyte liquid

& oa D e
ATes — puncharge 4 Acondense..ee. RO - GE = gionion . >>>>>>>>>> Q'

_|_Ach arge | Aeélectro GSR 4 ion-solvent

lon-ion Short range
electrostatic interactions

uncharging

lon-ion
electrostatic

Solvent-ion
interactions

Condensation

E—) charging

(short-range interactions)

3 | © 2016 IFPEN



A
SEleTher
CONSTRUCTION OF ION-PAIRING MODEL + IFP Schoot Cinsir

Primitive models : Long-range
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ions(454) + Born (solvation)
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_ Properties / phases:
@ Hydrometallurgical Processes:

F. Ferella et al. / Resources, Conservation and Recycling 108 (2016) 10-20

O SyStem . FCCCs
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PRECIPITATION [ CALCINATION
pH <3 » 600°C
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solution

Fig. 3. Flow-sheet of the process described in the Italian patent No. RM2012A000374.
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VLE

VLE 298.15K
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DATA ANALYSIS
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IMPACT OF REFERENCE STATE ON THE EQUILIBRIUM CONSTANT

pKa of acetic acid in water + methanol mixtures

¢ Exp Shedlovsky 1956
Carnot No NRTL

delta pKa

Carnot ENRTL M-I Aspen

Carnot ENRTL M-I Fit
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Difference between pKa values, with different model parameters, compared with the data from

T. Shedlovsky, R.L. Kay, J. Phys. Chem. 60 (1956) 151-155
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SLE (LIXIVIATION; PRECIPITATION)
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MIAC CONTRIBUTIONS
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MIAC CONTRIBUTIONS
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LLE (EXTRACTION) 48 ) EleTher
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\ Phase equilibrium
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@ Ternary system investigated : water, cosolvent, salt ==

@ Different properties of interest must be included in model construction

@ Solvent activity coefficients <-> salting in / salting out (VLE)
@ lon Gibbs energy of transfer <-> species (ion) reactivity
@ Mean ionic activity coefficients <-> SLE and reactivity

@ Statistical equation of state allows
@ EoS => HP/HT
@ Group contribution EoS => can be extended to complex molecules
@ Visualize microscopic effects (impact of ion pairing)
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