-

View metadata, citation and similar papers at core.ac.uk brought to you byfz CORE

provided by VBN

Aalborg Universitet
AALBORG UNIVERSITY

DENMARK

Use of core-shell particles for studying how surface properties affect particle
disposition during cross-flow filtration

Christensen, Morten Lykkegaard

Publication date:
2009

Document Version
Publisher's PDF, also known as Version of record

Link to publication from Aalborg University

Citation for published version (APA):
Christensen, M. L. (2009). Use of core-shell particles for studying how surface properties affect particle
disposition during cross-flow filtration. Abstract from Nordic Filtration Symposium, Gothenborg, Sweden.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

? Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
? You may not further distribute the material or use it for any profit-making activity or commercial gain
? You may freely distribute the URL identifying the publication in the public portal ?

Take down policy
If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.

Downloaded from vbn.aau.dk on: November 28, 2020


https://core.ac.uk/display/60430129?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://vbn.aau.dk/en/publications/ac373e50-9289-11de-90ca-000ea68e967b

Use of core-shell particles for studying how surface properties affect particle
disposition during cross-flow filtration

Morten Lykkegaard Christensen

Department of Biotechnology, Chemistry, and Environmental Engineering, Aalborg University , DK-9000 Aalborg, Denmark;
tel. +45 9940 8464; fax +45 9635 0558, E-mail: mlc@bio.aau.dk

Disposition of particles on membranes is one of the most serious problems during microfiltration processes,
because it reduces the permeate flux. The flux reduction is most pronounced for suspensions containing
colloidal particles. Further, many colloidal particles in organic slurries are water-swollen, which may influence
both growth and compaction of the particle layer. This has been studied by filtering core-shell particles, i.e.,
spherical polystyrene particles with polyacrylic acid covalently bound on the surface. These particles had a hard
core and a water-swollen, negatively charged shell; hence the effect of the water-swollen materials could be
studied by varying the thickness of the polyacrylic acid shell. The experimental data showed that the specific
resistance of the disposed material increased with the shell thickness on the particles. The increased resistance
was due to polymers what protruded from the surface of the particles and occupied part of the void between
the particles. Further, the formed particle layer compressed reversible when the pressure was increased, and
the specific resistance increased proportional with pressure. As a consequence, the permeate flux did not
increase with transmembrane pressure. The amount of deposed material, and thereby the total resistance of
the deposed layer, decreased with shell thickness. Thus, a high specific resistance did not result in low
permeate flux, because the polymers that filled out the voids between the particles also reduced the

interparticular attraction between the particles due to steric hindrance.



