
Accepted Manuscript

Title: Nanoparticles capture on cellulose nanofiber depth filters

Authors: Houssine Sehaqui, Patryk Spera, Anja Huch, Tanja
Zimmermann

PII: S0144-8617(18)30860-9
DOI: https://doi.org/10.1016/j.carbpol.2018.07.068
Reference: CARP 13868

To appear in:

Received date: 4-4-2018
Revised date: 18-7-2018
Accepted date: 24-7-2018

Please cite this article as: Sehaqui H, Spera P, Huch A, Zimmermann T,
Nanoparticles capture on cellulose nanofiber depth filters, Carbohydrate Polymers
(2018), https://doi.org/10.1016/j.carbpol.2018.07.068

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 proof
before it is published in its final 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.

https://doi.org/10.1016/j.carbpol.2018.07.068
https://doi.org/10.1016/j.carbpol.2018.07.068


1 
 

Nanoparticles capture on cellulose nanofiber depth 

filters  

Houssine Sehaqui,* a Patryk Spera,a Anja Huch,aand Tanja Zimmermanna 

a Empa, Swiss Federal Laboratories for Materials Science and Technology, Applied Wood Materials 

Laboratory.  Überlandstrasse 129, CH-8600, Dübendorf, Switzerland. E-mail: 

houssine.sehaqui@empa.ch; Tel.: +41 58 765 61 18. Fax: +41 58 765 40 07. 

* To whom correspondence should be addressed. Tel.: +41 58 765 61 18. Fax: +41 58 765 40 07.  

E-mail:houssine.sehaqui@empa.ch (H. Sehaqui). 

Abstract 

A self-standing filter with a porosity of 80% is prepared from naturally abundant cellulose 

biopolymer in its native state by water-based cationization and freeze-drying processes. The 

positive surface charge of the filter in a wide pH range favors its interaction with various 

nanoparticles (NPs), while its tortuous sheet structure builds a contact between cellulose 

nanofibers (CNF) and the NPs, and hinders them to pass through the filter. Unlike membranes 

used for the retention of NPs and viruses, the separation in the CNF filter is not only limited to 

its surface but occurs also in its interior even when the NPs are orders of magnitude smaller than 

the filter pores. Additional functionalities added to the filter enlarge the spectrum of NPs it can 

separate. NPs supported onto the filter can thereafter be utilized for the reduction of harmful 

chemicals into their benign form. The present filter concept may not only address shortcomings 

of the current membrane systems, but could offer a disruptive technology for the sustainable and 

universal water purification.  
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