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motivation

= sources: fossil-based-> bio-based
o higher oxygen content

o lower vapor pressure

o higher viscosity

= pilot-plant based design is time consuming,
expensive

0 design based on lab-scale experiments
and simulations
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the ReDrop concept

initialization, data input,
definition of column height elements

v

time loop
for each drop: drop loop
* drop sedimentation <—| next time step
 chemical reactions inside drop
or at interface f

» mass transfer
* breakage and coalescence
* handle drops leaving the column

for each height element:
» chemical reactions in continuous

phase
* * new concentration
| * new hold-up
side-feed of components —>. backmixing
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‘ ReDrop simulation

*® ReDrop-Extraktionskolonnensimulation
Datei Betriebsparameter MNumerische Parameter Optionen

Tropfen in der Tropfenspektnen: Konzantrationan: Eingabadaten;

Kolbbnne! berechnet / jemessan lien ¢ kont./ Halkd-ug Datandatel v_dema EX3
n-ButylacemvyWassadAceton
H Imtecpack 16x16x0.4, V4

I Temperatur: 292.1 K

| Kobnnen-: 0.080 m
I Kolnnenhohe! 4 545 m
Belastuny, kant.! 4 697 men /&
b e Belasiung, diep.: 4. 697 men/ =
Tropfan-d (Vernsiar): 4 .00 mm

Pulzation a*1: 6. 000 mm / =
, Spah.-konet.: 1.60E«00
I I Koal-konst.! 3.00E-03
| SiaHOb. Koal.-kansl.: 4. 00EQE &
Disp ~koef. kont.: 2.50E-04 m"2/&
s Rilckverrm. Jkanel. disp.: 0.000 [-]
x_0:2.5660 Magsan-%
y 0: 0.062 Maszsan-%

I
| ! | I Ergebnicas:
| I r l' aktuels Tropfenanzahl 763
| I l Zeintecvall: 0.1000 =
l Zet: 6736 .40 =
l xX_a: 0.663 Massen-%
III ‘ y_a! 2.368 Massan-%
4 I‘ Holkd-up (her, gem): 0.241, 1. RIO
| l d_32 /[mm] = 3.39 3.35 3.46
| I Maszandiff.: 0.662 %
lll ‘ n_th {(ber., gem.): 8.1, 11.0
l 2 I Warmnmelkdungean:
pakung " ] Fremdphassenaustrag: 0.00 cm"3
roaleszenz 0.0 x, y[Mas.-%]
kein Emsignis Gesamtienler = 0.233 0.4 1 o
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single-drop sedimentation
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sedimentation EFCE system
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T = 20 °C, n-butylacetate (d) + water (c) -
m without mass transfer, Hoting (1996) _
e Our experiments
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single-drop sedimentation
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‘ single-drop sedimentation
4 adjustable parameters: dg, a5 a5 Agyy

system Olg\y
Henschke  d: n-butyl acetate 10
c: water
Kalem et al. d:isododecane + D2EHPA 2
c: water + Zn + H2S504
Adinata d: toluene + paraffin 5

c: water + PEG
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‘ Increasing viscosity of EFCE system

continuous phase dispersed phase

water n-butyl acetate
+ polyethylene glycol + paraffin oil
(PEG)
acetone
ﬁ
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sedimentation veloc:|ty

v (d: n- butyl acetate | |
E 9 I viscosity 0.797 mPas
- ‘C: water + PEG,
'~ > viscosity 7.928 mPas .
2 oee Henschke model
= =
O
= 60 f _
>
-
O 45 _
©
% 0 Ogy | dsy
I= i lowviscous 10 2.39 |
= system
$ 15 Y .
this system 544 4.28
0 L | L L |
0 2 4 6
drop diameter in mm
e PEPs

* @ CHEMICAL

e o o ENGINEERING

11

&

¢ LIEGE

université



single-drop mass transfer

» Withdrawal of
disperse
phase

Inlet
continuous Funnel for drop

phase collection

Suspended
drop

Drop
generation

Outlet of the
continuous

phase
Inlet of the disperse phase
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ATPS mass transfer
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A — 156mMm

c. phosphate buffer, viscosity 2.145 mPas
d: PEG, viscosity 9.250 mPas
mass-transfer component: protein albumin
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Chem. Ing. Tech., 84, (4) 540-546 (2012)
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conclusions and perspectives

= Viscosity influence on mass transfer
= fitting of models parameter

= further investigation of viscosity
dependency

= Implementing adapted models in
simulation
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