
concentrated by the OsmoAROTM pilot system to 
a final TDS level of 250,000 mg/l, which has never 
been done by a membrane system before. The 
brine can be used directly as a chlor-alkali 
feedstock. 

The SWRO reject feed flow of 2.5 m3/h is 
concentrated by three stages of OARO 
membranes, at an average pressure of 70 bar, 
and produces 0.35 m3/h of concentrate and 2.15 
m3/h of permeate, equaling 76% water recovery. 
Energy consumption is >30% lower than 
comparable thermal processes.

Nanofiltration with 80% or higher divalent 
rejection is employed upstream of the SWRO in 
order to reject calcium, magnesium, and sulfate 
ions from the stream.

2.5 m3/h
78,000 mg/L

• OARO Final Brine Flow 0.35 m3/

The new control technology limits are:

Forward Osmosis Technology Meets Control Limits

Forward Osmosis (FO) is a cost-e�ective technology 
that will produce permeate meeting BAT and 
BADCT limits for existing and new sources.

The OsmoBC™ Treatment Process

Membrane technology, such as forward osmosis is 
the most e�ective strategy for treating water for 
reuse or discharge.  Fluid Technology Solutions 
(FTS) recommends the OsmoBC™ treatment process 
for FGD wastewater containing high concentration 
of non-biodegradable BOD, COD, TDS and TSS. The 
advanced forward osmosis membrane process is 
proven to generate clean water without excessive 
pretreatment and without signi�cantly degrading 
�ux rates for long periods of operation.

The following diagram depicts how a Forward 
Osmosis (FO) system is combined with a High Brine 
Concentration and Recovery (HBCR™) system. 

The FO system concentrates the feed and a draw 
solution extracts the clean water. The draw solution 
is continuously re-concentrated and recycled to the 
system.

For existing sources, the OsmoBC™ treatment 
process produces clean water for

• High quality external and internal reuse
• Environmental discharge

For new sources, the concentrate can be sent to 
evaporation and crystallization to achieve ZLD. FTS 
o�ers our OsmoZLD™ process to reclaim high quali-
ty water and generate solids for further use or 
disposal. We o�er our low temperature evaporative 
crystallization technology capable of employing 
process waste heat as a thermal source while 
providing high e�ciency process cooling. The �nal 
products are water vapor (released to the atmo-
sphere) and solids.  

Forward Osmosis for FGD Wastewater enables 
ELG Compliance

Bench Scale testing of FTS’s FO membranes have 
been shown to recover 85 to 90% clean water, while 
meeting discharge limits for existing and new 
sources. 

The system �lters  95% of the waste water to TDS 
levels below 10 ppm. With multiple passes through 
our HBCR concentrator system, we are consistently 
able to achieve ELG limits for As, Se, Hg and N for 
discharge and reuse. In the FTS testing, we 
achieved near or below detectable limits.

Product Recommendations

For optimizing water reuse and puri�cation in Pulp & 
Paper Plant waters, we recommend our:

•   OsmoF2O™ FO-CTA-8040-85 Industrial Elements
•   HBCR™ HBR-TFC-8040 Brine Concentration Elements
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PROCESS

March 2021

TM

Concentrated Salt Brine Production From Desalination Plants

Application Background

In parts of the world where NaCl must be imported 
as a feedstock for chlor-alkali production, purifying 
and concentrating salt from desalination plant 
reject streams can be an economical source, if the 
right technology is available. FTS H2O is deploying 
the Osmotically Assisted RO (OARO) brine 
concentration process for this purpose. This 
membrane concentration technology works 
together with nanofiltration (NF) to achieve both 
high purity and high concentration NaCl brine.

FTS H2O has partnered with one of the largest 
public water utilities in the Middle East to 
demonstrate the combination of NF purification 
and OARO concentration of desalination reject, for 
chemical industry clients with strong demand for 
the brine.

Process Description

SWRO desalination reject at a concentration of 
78,000 mg/L total dissolved solids (TDS) is  

• OARO Feed Flow
• OARO Feed TDS

• OARO Final Brine TDS >/= 250 g/L
The demonstration project is underway 
through mid-2021.
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Concentrated Salt Brine Production from SWRO Desal Plants Enhanced Desalination Process

System Performance

The two stages of OsmoARO brine concentration have consistently produced a brine 
product of 250 g/l TDS or higher from the SWRO reject. Local testing by % concentration 
meter has correlated 1:1 with laboratory total dissolved solids testing. The chart below 
provides a snapshot of operating data for the pilot system.

Permeate from the OsmoARO returns to the SWRO desalination system for processing 
along with the SWRO feed.




