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Supporting Information
Prediction of Particle Suspension State for Various Particle

Shapes Used in Slug Flow Crystallization

Anne Cathrine Kufner, Nico Westkdmper, Henrik Bettin, and Kerstin Wohlgemuth *

Figure S1. Picture of evaluated frame of the video at the end of the tubing (Ltwbing =7.5 m) for the experiment with needle-shaped

particles at Qtt = 20 mL min! according to the analysis procedure described by Termiihlen et al. [17,21]. The binary image is used to
calculate the centroid of particle suspension/accumulation.
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Figure S2. Schematic illustration of the parabolic flow profile (red) and the Taylor vortices (black arrows) present inside the liquid
slug. The red circles marks the stagnation zone 1%, where the vortex flow reverses in direction (u; = 0).
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Figure S3. Plot of the vertical particle distribution represented by x5,y over the original Froude number Fr. The used data are given
in Tables S1 and S2. The regression line for the description of the vertical particle suspension is ysoy = 0.1810 + 0.0159 - Fr with a
MSE of 0.0053.
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Table S1. Data for experiments in SFC conducted by Termiihlen [21].

Data Termiihlen [21]

Particle Q:ot Tamb £L0 dso3 w MIL&® MALax® ON A Lgsugso Xson Xsov

shape | [mlmin'] [°C]  [] [Mm]  [gsolidGsolution]  [um] [pm] (] [ [mm] [] []

230 033 203 1.34 164 250 062 137 758 026 0.17

214 033 203 5.13 164 250 062 137 714 044 026

26 033 399 1.34 300 441 059 122 719 013 0.16

- 203 033 399 5.13 300 441 059 122 696 023 021

“ 243 066 203 1.34 164 250 062 137 1516 020 0.18

223 066 203 5.13 164 250 062 137 1512 028 0.23

236 066 399 1.34 300 441 059 122 1529 0.08 0.19

203 066 399 5.13 300 441 059 122 1630 0.12 0.5

5 21.6 796 043 022

g o 220 8.06 044 0.20
S S 050 276 3.20 209 277 0.66 1.32

2 21.8 837 047 024

R 23.1 103 043 022

217 033 203 1.34 164 250 062 137 494 052 052

219 033 203 5.13 164 250 062 137 559 051 037

230 033 399 1.34 300 441 059 122 475 041 028

- 235 033 399 5.13 300 441 059 122 529 046 025

° 223 066 203 1.34 164 250 0.62 137 10.64 050 052

210 066 203 5.13 164 250 062 137 14.89 051 033

225 066 399 1.34 300 441 059 122 10.18 036 0.28

235 066 399 5.13 300 441 059 122 11.08 046 0.26

* calculated from raw data of Termiihlen [21]
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Table S2. Data for experiments in SFC owned in this work.

Data owned in this work

Particle Qtot Tamb €10 dso3 w MIL:n  MALw N A Lgugso Xson Xsov
shape [ml'min?] [°C] [-] [um]  [gsolid"gsolution]  [um]  [um] [-1 [[]  [mm] [-] [-1
25.1 9.06 036 0.12
20 0.50 122 1.00 54 103 0.48 1.33
25.1 9.09 035 0.12
s 25.7 10.26 054 0.22
T 40 0.50 122 1.00 105 163 0.61 1.27
g 25.7 10.53 054 0.25
]
=, 26.7 935 056 0.44
B 50 0.50 122 1.00 74 121 0.56 1.25
/M 26.8 9.18 0.56 0.38
26.0 8.69 0.51 0.52
60 0.50 122 1.00 95 155 0.54 1.35
26.0 8.69 051 0.52
24.0 0.50 1.28 1158 055 0.12
20 0.50 70 1.00 49 105
_ 25.5 0.42 147 9.83 056 0.12
<
het 26.7 9.12 0,53 0.30
£ 40 0.50 70 1.00 48 97 0.45 1.37
L:) 26.7 8.89 0,53 0.30
28.0 8.75 054 0.56
60 0.50 70 1.00 49 95 0.50 1.23
28.0 8.29 0.51 0.51
23.7 41 115 0.25 2.27 10.15 0.56 0.17
239 43 124 0.25 227 1022 056 0.16
20 241  0.50 75 1.00 43 149 0.26 1.82 1251 0.53 0.20
24.1 43 149 0.26 2.08 11.65 0.56 0.23
ol
g 24.2 43 134 0.34 2.00 1138 055 0.25
4(:: 24.1 41 168 0.25 2.08 8.88 0.58 0.24
% 24.1 44 173 0.28 2.00 8.92 059 0.23
9
2 40 235 050 75 1.00 40 145 0.31 0.55 11.13 056 0.24
27.0 45 139 0.27 1.82 11.62 057 0.23
27.0 45 139 0.27 227 11.69 056 0.24
24.7 42 163 0.31 1.82 6.69 0.55 0.58
60 0.50 75 1.00
26.3 54 138 0.31 222 6.12 0,57 0.52
22.5 42 135 0.27 2.56 8.00 055 0.20
o] 20 0.50 69 1.00
g 214 38 176 0.23 222 8.35 0.57 0.20
% 21.5 38 176 0.23 222 7.85 0.57 0.26
4 40 0.50 69 1.00
5 20.2 37 130 0.26 217 7.75 0.57 0.27
(]
2 20.4 37 130 0.26 217 7.54 0.58 0.53
60 0.50 69 1.00
20.9 38 139 0.25 222 7.30 0.56 0.53
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Abbreviations

H Horizontal

MALw Characteristic major axis length

MILch Characteristic minor axis length

MSE Mean square error

SEC Slug Flow Crystallizer

A% Vertical

Latin Symbols

ds0,3 Volume based equivalent median diameter / mm
Fr Froude number / -

Lstug,50 Median slug length / mm

Le Length of circulation zone / mm

Ltubing Length of tubing / m

Qtot Total volume flow rate / mL min!

w Mass fraction / gsolid gsolution™

Greek Symbols

L0 Liquid hold up / -

A Circularity / -

o) Sphericity / -

X50 Centroid of particle distribution / -




