Solid suspension in viscoelastic media: manufacturing challenges .
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Rheological characterization

Acronym Polymer p [Kg/m3] K [Pa s] T
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

10! ——
JD a2 GWzZ |
P o GWZ1300 ||
e,
DDD
% 10| DDDD%[
= ﬁ%
ADAAANADAAND \BADAAANALADAA
10"

Normal stress difference (N1) [Pa]

[e—
=
()

J

T

102+

¥

O GWZ-NN
= GW-B1
A GW-B2

10!

10°




Results — Newtonian (GWZ)
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Results — non-Newtonian (GWZ_NN)
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Results — Viscoelasticity driven migration
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Results — Boger fluids

(C) [

0.18
0.35
0.16
0.3
0.14
0.12 4025
0.1
402
(‘/h ) _]
0.08 DN
40.15
0.06
0.1
0.04
0.05

0.02




Results — Boger fluids
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Results — Clustering time
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Conclusions and Future work

Future work

» Use a multi-phase CFD model to simulate BATCH oo
the motion of a solid spherein a PREPARATION
viscoelastic fluid subjected to the 3D flow
of a stirred vessel

C(iNTINUOUS

MIXING OF THE
LIQUID PHASES

» Decouple the suspension mechanism oG O
from the viscoelastic induced migrationin THE LIQUID
order to estimate a migration velocity e
(migration time)

GELATION
PROCESS

ADDITION
« Correlate the migration characteristic S oo At
time with the rheology of the RRTICLES
suspending fluid (scaling law)
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