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Boosting Freshwater Production at Brackish Water Desalination and Potable Reuse Facilities Using 
Brackish Diatoms and Secondary Reverse Osmosis 

ABSTRACT 
Reverse osmosis (RO) treatment of 
brackish and reclaimed water is vital for 
addressing global water scarcity due to 
drought and urban population growth. 
While the RO treatment achieves over 
99% rejection of various contaminants, 
it produces 15% to 25% of feed water as 
a concentrated waste stream with 
constituents concentrated by 4 to 6.6 
times. This brine management is critical, 
especially in inland communities. In our 
laboratory, we are developing a 
photobiological treatment process using 
brackish diatoms, like Gedaniella 
flavovirens, and natural sunlight. These 
diatoms utilize dissolved silica and 
absorb nutrients while precipitating 
certain cations. Our work demonstrates 
the technical and economic feasibility of 
this approach through bench- and pilot-
scale experiments, lifecycle cost 
analysis, metagenomics and 
transcriptomics, and analyses of 
harvested biomass. This presentation 
will share recent advancements and 
explore associated challenges and 
opportunities. 
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