Author’s Accepted Manuscript
journal of
. . : MEMBRANE
Deterrmr_nstlc dlsplacemept o'f particles and oil SCIENC
droplets in a cross-flow microsieve module ° e O O
e R |
090228
0ge’sse: fioe
J.P. Dijkshoorn, R.M. Wagterveld, R.M. Boom, ' -
M.A.L Schutyser
www.elsevier.convlocate/mensci
PII: S0376-7388(18)31488-1
DOI: https://doi.org/10.1016/j.memsci.2018.08.065

Reference: MEMSCI16439
To appear in:  Journal of Membrane Science

Received date: 30 May 2018
Revised date: 28 August 2018
Accepted date: 29 August 2018

Cite this article as: J.P. Dikshoorn, R.M. Wagterveld, R.M. Boom and M.A.L.
Schutyser, Deterministic displacement of particles and oil droplets in a cross-
flow microsieve module, Journal ~ of  Membrane  Science,
https://doi.org/10.1016/j.memsci.2018.08.065

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.


http://www.elsevier.com/locate/memsci
https://doi.org/10.1016/j.memsci.2018.08.065
https://doi.org/10.1016/j.memsci.2018.08.065

Deterministic displacement of particles and oil droplets in a cross-flow

microsieve module

J.P. Dijkshoorn®, R.M. Wagterveld®, R.M. Boom? M.A.l. Schutyser®”

2 Laboratory of Food Process Engineering, Wageningen University, Bornse Weilanden 9, 6708WG, Wageningen, The Netherlands

b Wetsus, European Centre of Excellence for Sustainable Water Technology, Oostergoweg 9, 8911MA, Leeuwarden, The Netherlands

*Corresponding author: Maarten.Schutyser@wur.nl

Abstract

Our investigation aims to apply Deterministic Lateral Displacement (DLD) to separate (deformable)
particles or droplets from dispersions on industrial scale. DLD is a promising technique because it can
separate particles smaller than the pores. Previous work shows how to manipulate the critical particle
diameter in a sieve-based lateral displacement system by modifying the hydrodynamics. In this study,
we apply this fundamental understanding of the DLD separation principle to deterministically displace
particles in a cross-flow microsieve module. First, two-dimensional simulations of the fluid dynamics
in this cross-flow module were performed to investigate the hydrodynamic conditions required for
particle displacement. Next, these simulations were compared with the flow fields visualized in the
experimental setup. In addition, high speed recordings confirmed deterministic displacement of
particles and oil droplets over the microsieve surface. Last, the systems performance was evaluated by
measuring the transmission of rigid PMMA particles and deformable hexadecane droplets and the
particle size distribution for different operation conditions. These results clearly demonstrate that the
DLD principle can be effectively applied in a cross-flow microsieve module. With this, the application
of this microfluidic separation principle to separate particles or droplets (1 to 20 micrometer) from

dispersions on industrial scale has become realistic.

Key words: Oil-water separation, Cross-flow microfiltration, Microsieve, Microfluidics, Deterministic lateral

displacement



Download English Version:

https://daneshyari.com/en/article/10146330

Download Persian Version:

https://daneshyari.com/article/10146330

Daneshyari.com


https://daneshyari.com/en/article/10146330
https://daneshyari.com/article/10146330
https://daneshyari.com/

