Author’s Accepted Manuscript -
journal of
_ . MEMBRANE
Concentrathn performance anq cleamng strategy SCIENC
for controlling membrane fouling during forward 0,000 O
osmosis concentration of actual oily wastewater 0'33.:::
030% 20!
%!
Lei Lv, Jia Xu, Baotian Shan, Congjie Gao
www.elsevier.convlocate/mensci
PII: S0376-7388(16)30475-6
DOI: http://dx.doi.org/10.1016/j.memsci.2016.08.058

Reference: MEMSCI14708
To appear in:  Journal of Membrane Science

Received date: 27 May 2016
Revised date: 25 August 2016
Accepted date: 26 August 2016

Cite this article as: Lei Lv, Jia Xu, Baotian Shan and Congjie Gao, Concentratio
performance and cleaning strategy for controlling membrane fouling durin
forward osmosis concentration of actual oily wastewater, Journal of Membran
Science, http://dx.doi.org/10.1016/j.memsci.2016.08.058

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


http://www.elsevier.com/locate/memsci
http://dx.doi.org/10.1016/j.memsci.2016.08.058
http://dx.doi.org/10.1016/j.memsci.2016.08.058

Concentration performance and cleaning strategy for controlling membrane
fouling during forward osmosis concentration of actual oily wastewater
Lei Lv, Jia Xu*, Baotian Shan*, Congjie Gao
Key Laboratory of Marine Chemistry Theory and Technology, Ministry of Education, College of
Chemistry and Chemical Engineering, Ocean University of China, Qingdao, Shandong 266100,
China

*Corresponding author: gdxujia@sina.com.cn (J. Xu); btshan@ouc.edu.cn (B.T. Shan)

Abstract

In this study, two types of forward osmosis (FO) membranes (CTA-HM membranes prepared in
this work and commercial CTA membranes from HTI) were used in FO concentration (FOC) for
actual oily wastewater (serving as feed solution, FS) treatment using 2M NaCl as draw solution
(DS). Concentration performance, fouling behavior and cleaning efficiency were extensively
evaluated. Results demonstrated that the concentration factors of salt and organic matter were
lower than that obtained by FS weight, attributing to the salt diffusion from FS to DS and the
organic accumulation on the membrane surface. An increasing FS salinity and obvious membrane
fouling led to a decreasing permeation flux. Such a membrane fouling, mainly composed of alkane
(rather than inorganic or colloid fouling) was not efficiently removed by simple hydraulic washing
even at a high-flow-rate. Therefore, five cleaning protocols (osmotic backwash, oxidant, acid,
surfactant and complexant cleaning) were performed to improve cleaning efficiency. Results
indicated that the osmotic backwash performed best to enhance flux recovery to 95% without an

obvious impact on the salt rejection. Furthermore, compared to CTA-HTI membranes, CTA-HM
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