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Energy requirements for concentration and drying
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The concept: Separation of effects by using a membrane cascade

Flux reducing phenomena during RO/NF of milk/whey
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Extended processing scheme for the concentration of milk/whey
using multiple membrane cascades
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Flux levels of different UF systems for milk protein concentration
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Impact of transmembrane pressure on flux
for skim milk and protein-free milk serum
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Filtration plants for measuring the distribution
of flux and protein permeation along a membrane

section 4|section 3|section 2|section 1 _

thermaostat

TN BE B &=
200 : — 100
180 4---ereee ) If’ermeatlo:n R-Lg ______________ 1 a0
L Water { - '?""" 80 _
o 140( e S > e e L
double @ § 1200 --eoeeeeeeeee ------------- ------------- l-----1 60 ;m
jackst ;% % 1000 --=ommeeeeeee ----------- ------- et 50§
3 T S— S S— el 40 E
= I O . 1O — olla0 B
400 4o '_"_'é;"_"_";"_"_"i"_"_";"_"_":E'_"_";"_ll """ -+ 20
200 .. ____________ Skimmed milk | 1L 10
( — i | 0
1,2 m ceramic membrane 0,1 um 0 0.2 0.4 0.6 0.8 1
@_ (Atech innovations or Pall) Transmembrane pressure in [bar]
X""’F 4 sections a 30 cm

Tlm Food and Bioprocess Engineering



Effect of transmembrane pressure in MF on flux and permeation
using ceramic membranes
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[Madifiziert nach Bacchin, 2004; Piry, 2011]
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Experimental SWM prototypes for the assessment of flux and deposit
formation inside a industrial module
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Betrieb des sektionierten Moduls II:

Technische Realisierung
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Experimental SWM prototypes for the assessment of flux and deposit

formation inside a industrial module
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Visualization of deposit formation on membrane surfaces by
staining techniques
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Impact of upstream MF on steady-state flux for UF of whey

<— 1.2 m ceramic tubular membrane ——
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Recording of rinsing processes as function of process conditions
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Complexity of flow induced by fluidically demanding geometry of SWMs

Example:
according to Graf von Schulenberg et al. (2008) . . .
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Rinsing stop according to predefined criteria
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Volume flow as a function of concentration factor and spacer geometry
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Should the spacer be selected based on flux, rinsing behaviour or other factors?
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Alternative processing modes in crossflow membrane technology
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Alternative deckschichtabtragende Verfahrensweisen in der
Crossflow-Filtration von Proteinen und Zellsuspensionen
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