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An intrinsic multi-scale approach :
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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 ?
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FIG. 2: Representation of (a) unrelaxed and (b) relaxed cubic CdS
nanoparticles.

Overbeck, Kruyt, Verwey ... Philips/Eindhoven
D. Gebauer, H. Coelfen, P. Baglioni



Nucleation and growth

super

saturated insoluble

solutes monomers nanoparticles aggregates
N -9\..:\..-\- - '.'0 a ... *
TR et s e o > "ooo 4

TN . '02.0. v = ~ .’
s o BN TS 0 et
- .v.':<= . ~b e L o0 ° ’ ‘
"%}f‘."?} ’ '.o. *ete 2 ot * =
il IERAOR s’ . 9

nugleation

nucleation concentration

saturation concentration

solute concentration
\

time




Nucleation and growth
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_ BALLISTIC) DLA, RLA.. WITH REORGANISATION
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160 DIAMETERS 160 DIAMETERS

Macroscopic :FLOCCULATION, COAGULATION, COMPACTION/ »RIPENING »

P. Meakin, R. Jullien: J. Chem. Phys 89, 246-258
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Lin, Lindsay, Weitz, Ball, Klein, Meakin, Phys Rev A (1990), 41, 2005-2020
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SOLID-LIQUID SEPARATION : methods
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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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Figure 3.16. A concentrator with g separator in series

G (x)G,(x)
1-G,(x) + G,(x)G,(x)

G(x)=

Figure 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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L. Svarosky : « solid-liquid separation » Butterworth - 4th
ed. 2001
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n intrinsic multi-scale approach :
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