
Solid suspension in viscoelastic media: manufacturing challenges
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Rheological characterization

Acronym Polymer ρ ࢍࡷ] ⁄૜࢓ ] µ [࢙ ࢇࡼ] ࢔࢘

PMMA - 1180 - 1.489

GWZ-N - 1630 0.25 1.487

GWZ-NN 0.13% Xanthan gum 1630 ST 1.487

GW - 1250 0.85 1.475

GW-B1 100 ppm PAA 1250 0.85 1.475

GW-B2 200 ppm PAA 1250 0.85 1.475
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Results – Newtonian (GWZ)
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ࢋࡾ = ૞ૢ ࢋࡾ = ૢ૙

Results – non-Newtonian (GWZ_NN)
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Newtonian Re=58 Non-Newtonian Re=58

Results – Viscoelasticity driven migration

a b c a b c

ܵ ݐ = ݈݊ ௌ(ݐ)݌ ௌ(ݐ)݌ + ݈݊ ௅(ݐ)݌ ௅(ݐ)݌

(Karnis and Mason 1966, Lormand and Phillips 2004, D’Avino et al 2012)

Particles migration in Taylor-Couette and Poiseuille flow
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Results – Boger fluids
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Results – Boger fluids
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Secondary flow in the r-z plane
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Results – Clustering time
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§ W. H. Weheliye, G. Meridiano, L. Mazzei, P. Angeli, Experimental investigation of the solid-liquid
separation in a stirred tank owing to viscoelasticity, Physical Review Fluids (2020)

Future work

• Use a multi-phase CFD model to simulate
the motion of a solid sphere in a
viscoelastic fluid subjected to the 3D flow
of a stirred vessel

• Decouple the suspension mechanism
from the viscoelastic induced migration in
order to estimate a migration velocity
(migration time)

• Correlate the migration characteristic
time with the rheology of the
suspending fluid (scaling law)

Conclusions and Future work
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