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ABSTRACT

Generation of large amount of brine from desalination process is the emerging
problem in seawater desalination plant. However, conventional treatment technologies
to treat and disposal brine have some limitation such as negative potential on
ecosystem and low economic benefit etc. In other to overcome the limitation in brine
treatment, in this study, the feasibility of fractional-submerged membrane distillation
crystallizer (F-SMDC) with CO:2 injection was investigated for improvement of water
recovery ratio and resource recovery from seawater desalination brine. Membrane
distillation (MD) and crystallizer (cooling crystallization technique was used in this study)
are integrated in a single reactor of F-SMDC process. Hollow fiber MD membrane is
installed at top side of reactor, and crystallization phenomenon is induced at bottom
side of reactor by temperature control. Top and bottom side are separated by patrtition.
The concentrated feed solution by MD generates the high concentration lay around
membrane boundary layer, and then it move to the bottom side by difference of density.
The downward stream of concentrated feed solution makes the concentration gradient
(CG) phenomenon in reactor (concentration maintenance at top side, continuous
increase of concentration at bottom side). CG phenomenon in reactor provides the
favorable condition for each process. As a result, higher volume concentration factor
and crystal (Na2SOa4 and Li2COs in this study) were obtained.
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Fig. 1 Gravitation of concentrated feed solution downwards enabling formation of
CGI/TG in reactor of F-SMDC.
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