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a b s t r a c t
Among the frequent problem encountered in seawater desalination is scales formation. Scale 
may form because of the composition of the make-up, but mostly develops as a result of fur-
ther change occurring during the desalination process from the hardness causing salts (i.e., Ca2+ 
and Mg2+ that deposit as scale). An ion exchange unit containing natural aluminum silicate or 
synthetic magnesium silicate materials is used as a pretreatment step, and utilized to split the 
feed water into two streams; the first is NaK-rich and the second is CaMg-rich in a so called 
“Auto-regeneration (AR) process”. The NaK-rich stream is then pumped to a desalination unit 
either thermal unit (MED or MSF) or membrane unit (RO), while the CaMg-rich stream is either 
recycled or pumped to a nanofiltration (NF) unit to soften the Ca and Mg ions in the stream, and 
additionally to partially remove the bicarbonate and carbonate ions. This makes the NF step to 
serve also as a CO2 deareation unit, which consequently decreases the release rates of carbon 
dioxide in the thermal unit. Additionally, these steps concentrate the salty water of two streams; 
that is, NaK-rich or CaMg-rich streams. The NaK-rich stream can be also used in a forward osmo-
sis (FO) step for further water recovery and brine concentration. The pretreatment process is 
very cost-effective because it uses a control unit to send a signal to open the control valve for 
splitting the treated water to the target stream.
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