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Membrane separation and fractionation
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Membrane filtration, Biorefinery

* Lignin separation and fractionation directly
from black liquor

e Purification and concentration of cellulose
nanocrystals/fibrils

* Concentration and fractionation/purification
of extracted hemicelluloses
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Separation and purification of hemicellulose

 Extraction of hemicellulose will result in dilute,
heterogeneous streams containing different
dissolved wood components (e.g. hemicelluloses,
lignin fragments and extractives) but also particles

 To enable use in high value applications: &
: \
« Concentration (water removal) &'8"
 Purification f,@Q

IS needed.
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Fouling

Fouling is one of the main challenges during
membrane operations, where fouling will decrease
production rate and may alter selectivity.
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Unigue equipment to investigate fouling
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Fluid Dynamic Gauging

* Simultaneous strength testing
Gauging flow and thickness measurements
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* [n-situ real-time measurements

* Works with opaque feeds
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Removal and cohesive strength (Lignin)
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Fluid shear stress (N/m?)

The use of fluid dynamic gauging in investigating the thickness and cohesive
strength of cake fouling layers formed during cross-flow microfiltration. T.
Mattsson, W. J. T. Lewis, J. Y. M. Chew and M. R. Bird. Separation and Purification
Technology, 198, 2018
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Flux (L m2h)

Turbulent vs laminar crossflow (MCC)
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Estimated remaining fouling thickness vs applied shear stress after
1000s of crossflow filtration.

Cohesive strength of membrane surface fouling layers- effect of crossflow

regims. M. Zhou, T. Mattsson. Fouling and Cleaning in Food Processing 2018,

17% -20" April 2018, Lund, Sweden
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Flux (L m2h)

Effect of surface charge (MCC)
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Estimated remaining fouling thickness vs applied shear stress after
1000s of crossflow filtration.
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Modelling for mechanistic understanding

Relate fouling behaviour to the properties of the
wood constituents and operational conditions.

— Modelling of fouling layer strength characteristics
based on fouling layer structure and wood
component interactions.

— Modelling of fouling layer build-up rate.
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Industrial application

The developed mechanistic understanding of the
fouling behaviour can then be used to enable design
of cost efficient separation processes by:

Develop antifouling and membrane cleaning strategies

Optimise crossflow velocity (the main energy demand
during Micro- and Ultrafiltration)

Guide membrane selection

EEEEEEEEEEEEEE
EEEEEEEEEEEEE

12




Thanks for your attention!
Questions?
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