
Author’s Accepted Manuscript

Pre-ozonation for high recovery of nanofiltration
(NF) membrane system: Membrane fouling
reduction and trace organic compound attenuation

Minkyu Park, Tarun Anumol, Julien Simon, Flavia
Zraick, Shane A. Snyder

PII: S0376-7388(16)30857-2
DOI: http://dx.doi.org/10.1016/j.memsci.2016.09.051
Reference: MEMSCI14772

To appear in: Journal of Membrane Science

Received date: 30 June 2016
Revised date: 11 September 2016
Accepted date: 12 September 2016

Cite this article as: Minkyu Park, Tarun Anumol, Julien Simon, Flavia Zraick and
Shane A. Snyder, Pre-ozonation for high recovery of nanofiltration (NF)
membrane system: Membrane fouling reduction and trace organic compound
a t t e n u a t i o n , Journal of Membrane Science,
http://dx.doi.org/10.1016/j.memsci.2016.09.051

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.

www.elsevier.com/locate/memsci

http://www.elsevier.com/locate/memsci
http://dx.doi.org/10.1016/j.memsci.2016.09.051
http://dx.doi.org/10.1016/j.memsci.2016.09.051


Pre-ozonation for high recovery of nanofiltration (NF) membrane system: 
Membrane fouling reduction and trace organic compound attenuation 

Minkyu Parka, Tarun Anumola,b, Julien Simonc, Flavia Zraickc, Shane A. Snydera* 

 

aDepartment of Chemical & Environmental Engineering, University of Arizona, 1133 E James E 
Rogers Way, Harshbarger 108, Tucson, AZ 85721-0011, USA 

bAgilent Technologies Inc., 2850 Centerville Road, Wilmington, DE 19808, USA 

cCIRSEE, Suez Environnement, 38 rue du Président Wilson, 78230 Le Pecq, France 

 

*Corresponding author. snyders2@email.arizona.edu 

 

Abstract 

This study demonstrated the use of nanofiltration (NF) membrane with pre-ozonation for surface 

water brine treatment. Pre-ozonation, used for fouling control, with relatively low ozone doses 

(0.1−0.4 mg O3/mg DOC ratios) significantly reduced organic fouling potential. A classical pore 

blocking model revealed that the dominant fouling mechanism was cake filtration. Based on a 

statistical correlation test, macromolecules (apparent molecular weight >10k Da) of typtophan-

like aromatic protein and soluble microbial-like matter exhibited strong correlation to fouling 

potential. Small molecules (<1600 Da) of UV-absorbing matter were also correlated with fouling 

potential whereas bulk parameters such as SUVA displayed relatively lower correlation with 

fouling potential. Trace organic compound (TOrC) attenuation by ozone, membranes, and 

combination of ozone and membranes were also examined. Greater than 70% removal of the 17 

TOrCs was achieved at 0.4 mg O3/mg DOC ratio. The NF membrane (NF90) alone also could 

remove more than 90% of TOrCs. When pre-ozonation was performed with the NF membrane, 
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