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(57) Abstract: Disclosed herein is a process for treating a desalination-rejected brine and a flue gas, the process comprising the steps
of (a) subjecting a desalination-rejected brine to reaction with an alkali metal hydroxide to provide a precipitate comprising magnesium
hydroxide and an alkaline brine, and separating the precipitate from the alkaline brine, (b) bubbling a flue gas comprising CO; into
the alkaline brine to provide a precipitate comprising calcium carbonate and a softened brine, and separating the precipitate from the
softened brine, (c) subjecting the softened brine to acidification by addition of an acid to provide an acidified brine having a pH of
from 1 to 5, (d) providing the acidified brine to an anode compartment of a flow electrochemical cell and providing a seawater and/or a
reclaimed seawater to a cathode compartment of the flow electrochemical cell and generating chlorine gas, an anode brine, hydrogen gas
and an alkaline cathode brine, and (¢) mixing the anode brine and the entirety or a third portion of the alkaline cathode brine together and
subjecting the mixture to a dechlorination reaction to provide a reclaimed seawater. Also disclosed herein is an apparatus for treating
a desalination-rejected brine and a flue gas.
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