
Accepted Manuscript

Title: Bio-Inspired Immobilization of Casein-Coated Silver
Nanoparticles on Cellulose Acetate Membranes for
Biofouling Control

Authors: Conor Sprick, Sneha Chede, Vinka Oyanedel-Craver,
Isabel C. Escobar

PII: S2213-3437(18)30165-9
DOI: https://doi.org/10.1016/j.jece.2018.03.044
Reference: JECE 2285

To appear in:

Received date: 15-1-2018
Revised date: 19-3-2018
Accepted date: 22-3-2018

Please cite this article as: Conor Sprick, Sneha Chede, Vinka Oyanedel-Craver,
Isabel C.Escobar, Bio-Inspired Immobilization of Casein-Coated Silver Nanoparticles
on Cellulose Acetate Membranes for Biofouling Control, Journal of Environmental
Chemical Engineering https://doi.org/10.1016/j.jece.2018.03.044

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.jece.2018.03.044
https://doi.org/10.1016/j.jece.2018.03.044


 1 
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Abstract: This study shows the results of low-biofouling nanocomposite membranes, loaded 

with casein-coated silver nanoparticles (casein-Ag-NPs).  Membranes were cast and imbedded 

with Ag-NPs using two approaches, physical blending of Ag-NPs in the dope solution (PAg-

NP/CA membranes) and chemical attachment of Ag-NPs to cast membranes (CAg-NP/CA 

membranes), to determine their biofouling control properties.  The functionalization of Ag-NPs 

onto the CA membranes was achieved via attachment with functionalized thiol groups with the 

use of glycidyl methacrylate (GMA) and cysteamine chemistries, which was inspired by the 

affinity of silver to the thiol groups of cysteine proteins in bacteria.  The immobilization 

chemistry successfully prevented leaching of silver nanoparticles during cross-flow studies.  

Pseudomonas fluorescens Migula in brackish water was used for dead-end filtration, where CAg-

NP/CA membranes displayed lower a significant reduction in the accumulation of bacterial cells, 

likely due to the more dispersed nanoparticles across the surface.   
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