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ABSTRACT

The main problem in increasing recovery systems is membrane flux, as you need
to increase the pressure to obtain product from the last element. In reality, all this
extra pressure is applied to the first element, which increases its flux and recovery
because it works on feed water and does not need this additional pressure. At the
same time, the rear elements work with high total dissolved solids (TDS) water
(high osmotic pressure) but at lower pressure compared with the front elements.
Seawater desalination membrane manufacturing design guidelines recommend
an element recovery of around 8% and an element flux lower than 24 LMH (L/
m?/h). These guidelines are intended to optimise the performance and longevity of
desalination membranes. Regarding biofouling, which is a significant challenge in
membrane processes, research has shown a strong relationship between element
concentration polarisation and biofouling. Concentration polarisation can exacer-
bate biofouling by creating conditions that favour the growth of biofilms on the
membrane surface. This, in turn, can lead to a phenomenon known as biofilm-en-
hanced concentration polarisation (BECP), which can degrade water quality and
reduce membrane lifetime. To mitigate biofouling, it is recommended to keep the
element polarisation below 13%. This helps in maintaining the quality of the per-
meate and the efficiency of the membrane process. By controlling element polar-
isation, it is possible to reduce the risk of biofouling and extend the operational
life of desalination membranes. In this paper, we compare the single-stage design,
each element boost pressure, 3-stage design, and 2-stage design to identify the best
technical result and the optimum balance between performance and capital cost.
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