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+ Ternary phase diagram:

- Flexible" and ..rigid" case

* The extended Winsor II regime

» The formulation limit and phase boundaries
* The .alternating cascade” for separation




_ec‘rure of a phase diagram: Experimentalist/ Engineer
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Cut used in liquid-liquid extraction
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Water content
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Microemulsions containing extractants ?
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Formulation : Extractant (pp=2) and detergent (py= 1/3) ?
C. Bauer and O.Diat o



Microemulsions containing extractants ?
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Formulation : Extractant (pp=2) and detergent (py= 1/3) ?
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_ ‘% Eden tification of phase limits in chem. engineering
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Bauer C et al., Liquid/liquid metal extraction:
Eur Phys J Spec Top 2012;213:225-41. y



_ ‘% Eden tification of phase limits in chem. engineering
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identification of phase limits in chem. engineering
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* The three scales of liquid-solid separation :

* Nucleation and growth
Coagulation and flocculation driving sedimentation

» Solid-liquid separation at engineering scale
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WHAT ARE INITIAL NUCLEI ?

caa
PO HH OE H
PR

(
L,

FIG. 2: Representation of (a) unrelaxed and (b) relaxed cubic CdS
nanoparticles.

Overbeck, Kruyt, Verwey ... Philips/Eindhoven
D. Gebauer, H. Coelfen, P. Baglioni
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Nucleation and growth
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_ BALLISTIC) DLA, RLA.. WITH REORGANISATION

IR=0 IR=2
§=5,796 $=7885

160 DIAMETERS 160 DIAMETERS

Macroscopic :FLOCCULATION, COAGULATION, COMPACTION/ »RIPENING »

P. Meakin, R. Jullien: J. Chem. Phys 89, 246-258
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SOLID-LIQUID SEPARATION : methods

&

Feed Overflow
dFx) dF
.4, o 21, M=M +M,
Separator

ML g ey P

dx dx dx

Underflow| M, dFC,U
* dx

Figure 3.1. Schematic diagram of a separator

L. Svarosky : « solid-liquid separation » Butterworth — 4th ed. 2001



MODELLING : « SIZE » DISTRIBUTION COUNTS !/

CHARACTERIZATION OF PARTICLES SUSPENDED IN LIQUIDS
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Figure 2. Al.1. Two different size distributions with the same arthmetic mean

DISTRIBUTION AND RIGHT AVERAGE IMPORTANT
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G, (x)G,(x)
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Figure 3.1. Schematic diagram of a separator I

Jvigure 3.17. A concentrator with a separator in series, with feedback

SOLID-LIQUID SEPARATION : real implementations
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Figure 3.18. A multiple pass system

L. Svarosky : « solid-liquid separation » Butterworth — 4th ed. 2001
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ITERATIVE PROCEDURES : PLANT MAP
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