Modeling and Optimization the Effect of some Operating
Variables Including Feed Water Temperature and Pressure on
Salt Rejection % and Water Flux of Reverse Osmosis Process
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Abstract

Reverse Osmosis process is a desalination process for production high quality drinking
and industrial water. It is recognized that for describing and modeling any production
processes including RO process, the data availability and accessibility is the first
prerequisite. In the current work an idea is adopted of making a synergy between two
software to form basis for new developments in data collection and analysis for studying

and optimizing the parameters affecting the performance of RO facilities served in
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Kurdistan Region-lrag. The first software is employed as a statistical tool used to
optimize and model the effect of the RO operating variables employed in the
investigated pilot plants. The second software is used for output data generation related
to RO membrane information for membrane selection and process design and
operation. The combined features of the two software are used to identify and optimize
perfectly the effect membrane age, % recovery, (concentration of salts, pH, temperature
and pressure) of feed water and the rejected brine concentration. The results obtained
showed that increasing the concentration of salts in feed water, % recovery, feed
temperature, acidic feed pH affect inversely the performance of the process. The age of
the membrane up to 3 years seemed of not significant on the factors investigated. The
mathematical model estimated showed the effect of the three major factors; feed salt
concentration, pressure and temperature. The model evaluated with high regression
factor confirming the best fitting of the model with the input data. The work also included
the determination of the phenomenological parameters of mass transfer for RO
membrane system using Spiegler-Kedem-Katchalsky model, and developing the
mathematical models describing the relation of mass transfer coefficient with feed water

temperature, water and salt permeability.
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About Soran University

Soran University (SUN) is located in the city of Soran, which is about a two-hour drive north-east
of Erbil (Arbil, Hewlér), the capital of the Kurdistan Region of Irag (KRIQ). The city is flanked by
the famous Korek, Zozik, Henderén, and Biradost mountains. The medieval mountain village of

Rewandiz (Rawanduz, 3l ) is a stone-cast away, and the two cities share this lovely,

harmonious upland. While waiting for its green, environmentally friendly building to be erected
on a hilltop overlooking the cities of Soran and Rewandiz, its existing city campus has been
meticulously set out to accommodate the lovely natural landscape. The new campus will be the
first of its type, being walkable, balanced, powered by renewable energy, and compliant with all
international environmental regulations. There are 5 Faculties in SUN; Faculty of Arts (FAAR),

Faculty of Science (FSCN), Faculty of Education (FEDU), Faculty of Law, Political Science, and
Management (FLAW/PSM), and Faculty of Engineering (FENG). Also, there is SUN research
centre. Moreover, at SUN, there is a Language Center. SUN signed many Memoranda of

Understandings (MoU) with many International Universities,

How to get here

Soran University (SUN) is located in the heart of the city of Soran. The main city campus is easily

found on Google Maps for direction.
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https://soran.edu.iq/
https://en.wikipedia.org/wiki/Erbil
https://gov.krd/english/
http://bot.gov.krd/erbil-province/rawanduz
https://www.soran.edu.iq/
http://arts.soran.edu.iq/
http://sci.soran.edu.iq/
http://edu.soran.edu.iq/
http://law.soran.edu.iq/
http://eng.soran.edu.iq/

