
Application Background

Steam generation for power production is a water 
intensive process, which in many regions of the 
world, has come under regulatory scrutiny.  Utility 
companies and industrial steam and power 
generators require new ways to minimize water 
intake and reuse effluent streams, either within the 
power block, or in other plant process units. 

Cooling water in the condenser cooling cycle is 
often recirculated and reused after running 
through the condenser cooling tower. 
Evaporation in the cooling tower reduces water 
volume and also concentrates minerals and salts 
in the cooling water. To prevent the scaling 
caused by mineral concentration, a blowdown 
stream of cooling water exits the loop. Make-up 
water compensates for the evaporation loss and 
the blowdown loss. While it is not feasible to 
recover the evaporated water, the blowdown 
water can be recovered, treated, and reused. The 
challenge is removing the scaling minerals and 
salts and returning the water to a condition that is 
safe for reuse.

Steam generators also operate in a closed loop, 
reusing the condensed steam as feed to the 
generator sections. A blowdown stream from 
the boiler helps to minimize build up of ions 
and salts that can cause boiler tube and turbine 
scaling. Fresh boiler feedwater is generated to 

make up for this loss and requires multiple 
treatment steps to reach the purity required for 
steam generator feedwater.

Membrane based water reuse solutions by FTS 
can recover fresh water to be used as cooling 
tower make-up and boiler feedwater, reducing 
raw water intake, helping to meet new 
regulations, and helping to simplify the 
permitting process for new power and steam 
generator plant construction projects.

Boiler Plant Streams for Reuse

• Cooling tower blowdown
• Boiler blowdown
• Demineralizer plant regeneration streams
• RO reject streams

Treatment Technologies by FTS

Depending on reuse targets and treatment 
requirements for existing effluent streams, FTS 
designs efficient solutions with the following -

• Tubular MF softening and WAC polishing
• UF, NF and RO for initial water recovery
• Forward Osmosis (FO) for brine concentration
• OsmoAROTM (OARO) for brine concentration
• Thermal technologies for ZLD treatment

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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Application Background

Much of the world continues to produce energy 
using coal-�red power plants.  The treatment of 
priority pollutants such as sulfur dioxides, nitrates, 
nitrites, particulates and toxic metals are becom-
ing more common. With the short timeline to meet 
US EPA E�uent Limitation Guidelines (ELG) start-
ing in November 2018, power plants are chal-
lenged to install and optimize multiple treatment 
steps to meet surface water discharge require-
ments for Flue Gas Desulfurization (FGD) wastewater.

Coal burning power plants produce solid waste, 
including bottom and �y ash and SOx that must be 
removed prior to discharge into the environment. 
The use of wet scrubbers typically removes up to 
90% of the SOx.  Due to variability of FGD waste-
water composition, many steps are needed to 
remove toxic contaminants prior to reuse or 
discharge. 

To meet ELG, the wastewater must be treated to 
reduce key contaminants, including TDS, BOD/ 
COD, nitrites and nitrates, and selected heavy 
metals such as Mercury, Selenium, Arsenic and 
others. 

Treatment and discharge of wastewater e�ectively, 

e�ciently and in an economical manner is a 
challenge that Fluid Technology Solutions, (FTS) 
Inc. has taken to the next level.

Conventional Treatment Technologies

Multiple treatment steps have been implemented 
to remove pollutants from wastewater blowdown 
from the FGD scrubber system.  These include:

• Calcium Sulfate Desaturation
• Primary Clari�cation
• Equalization
• Trace Metals Precipitation / Suspended
                 Solids removal
• Secondary Clari�cation
• Filtration
• Solids Concentration or Dewatering

Waste Streams and Control Technology Limits

Applicable performance standards and e�uent 
limitations for direct discharges and indirect 
discharges have been set.

The �nal ELG Rule for FGD wastewater incorporates 
an e�ective chemical precipitation and biological 
treatment system to meet BAT limits for existing 
sources. For new sources, the technology basis is 
evaporation to meet BADCT limits.

Shown below is an example reuse treatment 
process featuring OsmoARO technology. When this 
approach can be employed, it can provide the 
highest level of water recovery for the lowest 
energy consumption. Final wastewater brine levels 
of > 200 g/L can be reached, providing overall 
water recovery of > 90%. Most cooling tower, boiler 
blowdown, and demin plant wastewaters can be 
treated with an OsmoARO based process. When 
organics levels (COD or TOC) are >500 ppm or then 
hardness or scaling mineral reduction not feasible, 
an FO based treatment process is best. 

Product Recommendations

For optimizing water reuse in Power and Industrial 
Boiler Plant waters, we recommend:

Steam Boiler Plant Water Reuse Opportunities

Determining the Best Treatment Process

FTS will review effluent stream water quality over 
time, reuse opportunities, customer regulatory 
issues, and input costs, to determine which set of 
available technologies can best meet customer 
goals at the lowest cost and highest reliability. A 
simplified decision matrix is shown above, 
describing some of the inputs for determining 
whether an FO based on OARO based treatment 
process is best.

Important factors, such as the ease of treatability of 
the stream to enable a high recovery OsmoARO 
based solution, help determine the best path 
forward. For waters that are very challenging to 
pretreat, an FO based treatment train will be the 
best approach. Many times a reuse solution via FO 
technology will require minimal pretreatment 
beyond 50-micron level filtration.

For Power Generation Plants
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• OsmoBCTM FO Brine Concentrator System
• OsmoAROTM Assisted RO Brine Concentrator System
• OsmoF2O™ FO-CTA-8040-85 Industrial Elements
• HBCR™ HBR-TFC-8040 HighBrine Recovery Elements




