Author’s Accepted Manuscript -
journal of
MEMBRANE
FOULING MODELING ON A REVERSE SCIENCE
OSMOSIS MEMBRANE IN THE €0 040"
PURIFICATION  of pretreated olive mill 00e0ess:
wastewater BY ADAPTED CROSSFLOW oge°ses:
BLOCKING Mechanisms
J.M. Ochando-Pulido, A. Martinez-Ferez i
www.elsevier.convlocate/mensci
PII: S0376-7388(17)30406-4
DOI: http://dx.doi.org/10.1016/j.memsci.2017.09.018

Reference: MEMSCI15556
To appear in:  Journal of Membrane Science

Received date: 9 February 2017
Revised date: 29 August 2017
Accepted date: 3 September 2017

Cite this article as: J.M. Ochando-Pulido and A. Martinez-Ferez, FOULING
MODELING ON A REVERSE OSMOSIS MEMBRANE IN THE
PURIFICATION of pretreated olive mill wastewater BY ADAPTED
CROSSFLOW BLOCKING Mechanisms, Journal of Membrane Science,
http://dx.doi.org/10.1016/j.memsci.2017.09.018

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
http://dx.doi.org/10.1016/j.memsci.2017.09.018
http://dx.doi.org/10.1016/j.memsci.2017.09.018

FOULING MODELING ON A REVERSE OSMOSIS MEMBRANE IN
THE PURIFICATION OF PRETREATED OLIVE MILL
WASTEWATER BY ADAPTED CROSSFLOW BLOCKING
MECHANISMS

J.M. Ochando-Pulido®, A. Martinez-Ferez'

! Chemical Engineering Department, University of Granada, 18071 Granada, Spain
Tel: +34958241581; Fax: +34958248992; email: jmochandop@ugr.es

Abstract

In this work, the effect of the operation parameters (crossflow, pressure and temperature) on
the individual fouling mechanisms of a RO membrane used for the purification of tertiary-
treated OMW is addressed. The knowledge beforehand of the possible fouling mechanisms
and the adoption of adequate operating conditions accordingly is key for the control of
fouling and the steady performance of the membrane plant. The build-up of a gel layer was
found to be dominant from the middle to the final moments of the membrane filtration.
However, in the initial filtration periods a different mechanism, the blocking of the surface
defects of the membrane, and the contribution of concentration polarization (38.6%) on the
boundary region of the membrane, occurred as well before the definite build-up of the cake or
gel layer. By applying medium pressure (25-15 bar), the intermediate blocking mechanism
was reduced, and the formation of a cake or gel layer over the membrane skin predominated,
a less strong form of fouling, whereas the increment of the crossflow (2.5 t0 5.0 ms™)
reduced the gel layer formation (Kg) by 77.1%. Upon the adopted conditions, the stable
operation of the membrane regarding the rejection efficiency (CODyegjection 97.5-99.1%) and

flux (~24-32 Lh™m™) allowed to obtain a final purified effluent compatible for irrigation.
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