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Industrial Grade Reuse Solutions
Helping customers realize both economic and 
environmental benefits

The technical team at FTS H2O are pioneers at applying 
advanced membrane technologies such as Forward 
Osmosis (FO) and Osmotically Assisted Reverse Osmosis 
(OARO) to challenging applications where both economic 
gains and environmental benefits can be realized. 
Examples include recovering fresh water without 
organics or ammonia from landfill leachate catchments 
via FO treatment, using OARO to extract the highest 
levels of water practical from brackish well water and 
minimizing brine disposal, and recovering plant reuse 
water from effluent treatment plant wastewater to 
reduce surface water intake. 

Depending on the scaling or fouling components of a 
stream for potential reuse, FTS H2O develops processes

featuring either OARO or FO solutions. Factors such as 

the incoming hardness, silica, organics, and suspended 

solids determine which treatment approach is chosen. 

Customer requirements for recovery level, systems 

already in place, footprint, energy cost, and budget are 

also factored in.

FTS H2O has broad experience with the pretreatment 

and post-treatment technologies that complement our 

systems and we work with industry partners in order to 

deliver the optimal treatment treatment steps to ensure 

reliable performance meeting the project specifications 

and providing the full economic and environmental 

benefits our membrane technologies enable.

The OsmoARO™ Process
OsmoARO technology uses the same osmotic principals 
as reverse osmosis (RO) and forward osmosis (FO), 
driving water permeation across semi-permeable 
membranes with the use of either high pressure (RO) or 
an osmotic differential (FO). In the case of OsmoARO, a 
combination of high pressure membranes with lower 
and higher salt rejection work in a cascading fashion as 
the process stream is being concentrated. Maximum 
osmotic delta across the membranes is maintained at 
less than the 70 bar driving pressure throughout the

concentration process. The “intermediate permeate” 
streams within the system are recirculated and help to 
maintain the osmotic delta. As the process stream is 
concentrated to the target final brine TDS level, the 
permeate is polished by reverse osmosis to the target 
final permeate level. Typical final permeate levels are in 
the range of 200 - 500 mg/L TDS, similar to city water in 
most of the world.

OsmoARO systems concentrate streams from starting 
TDS levels of 50,000 to 70,000 mg/L TDS to 200,000

OsmoBC™ System
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mg/L or higher, at an average flux of 10 LMH 
(liters/m2-hr).  Energy required for pumping is 
typically 6 to 10 kWh per m3/hr of feed. This 
combination of high flux and low energy 
provide valuable economic benefits for this 
level of brine concentration and water 
recovery. The environmental benefits come 
from recovering 75% to 95% fresh water from 
saline effluent streams with a significantly 
lower carbon footprint than other technologies.
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The OsmoARO process addresses an important part of the brine concentration spectrum, 
covering the space between where SWRO and UHPRO reach their limits and where thermal 
processes traditionally would take over. By expanding the concentration range where lower cost 
membrane processes can recover water for reuse, OsmoARO provides great value. 

OsmoARO Application Areas

Chemical Industry
Effluent Water Reuse and Recycling
Brine Concentration for ZLD
Central Effluent Treatment Plant (CETP) Operations
Diversion and Treatment of Streams Before the ETP

Enhanced Desalination
Improved Recovery of Fresh Water
SWRO Reject Salt Brine Production
Brine Volume Minimization
Brackish Desalination with Enhanced Recovery

Textile Industry
Specialized Solutions

- Color Removal and Brine Concentration for ZLD
- Salt Separation for Process Reuse
- CETP Optimization of ZLD Process

Mining and Mineral Processing
Valuable Mineral Recovery and Concentration
Process Water Recycling
Tailings and Brine Minimization
Desalination of Process Water

Expanding the Application Space of Membrane 
Processes for Fresh Water Recovery



OsmoBC Application Areas

Chemical Industry
Brine Minimization for High COD Streams
Product Concentration by Water Removal
Specialty CPI Processes
- Ash leachate treatment for recycle
- Effluent segragation from primary effluent treatment
- Pulp mill decoloring effluent concentration/water reuse

Industrial Effluents
Landfill Leachate Treatment - for Reuse or ZLD 
Coal-Fired Boiler Flue Gas Desulfurization
Biogas Digester Blowdown Nutrient Recovery
Food and Beverage Plant High COD Wastewater

Mining
Valuable Mineral Concentration and Recovery
Tailings Dam Volume Minimization
Evaporation Pond Volume Management
Process Water Reuse

FO-CTA-8040-85

The OsmoBC™ FO Process
Many industrial waste streams contain suspended solids or 
organic contaminants which cannot be concentrated with high 
pressure membrane processes such as RO, UHPRO, or OARO, 
without extensive pretreatment. For these types of effluent 
streams, the best option is a low pressure treatment process 
using a hydrophilic ("water loving") membrane. The OsmoBC 
FO process by FTS H2O was developed for these applications.

Forward Osmosis (FO) is an osmotically driven process that 
uses a semi-permeable membrane to separate water from 
dissolved solids. Unlike pressure-driven RO-based processes, 
Foward Osmosis pulls water molecules through the membrane 
by using an osmotic gradiant. In FTS systems this gradiant is 
produced using a highly saline NaCl solution to "draw" water 
across the FO membrane, from the wastewater side to the 
Draw Solution (NaCl solution) side.

Pumping pressure in the FO system is only used to manage 
flow through the piping and along the membranes, and 
because the membranes are hydrophilic, they naturally reject 
organics and favor water passage. These characteristics, plus 
a design for high velocity along the FO membrane, help ensure 
fouling remains under control. An occasional online cleaning 
process (osmotic backwash) or offline clean-in-place 
procedures help keep the system clean over time.
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• Typical recovery of 75% to 95% fresh water from streams of 20,000 mg/L TDS and higher
• Final brine of >200,000 mg/L for streams pretreated to the specifications shown below
• Lithium rejection of >99%, similar to high rejection SWRO
• Energy usage in the range of 6 to 10 kWh per m3/h feed
• HBCR membrane elements are compatible with industry standard, 80-bar, 4040 or 8040 pressure 

vessels, up to 7 element lengths
• Product water quality similar to SWRO permeate, at 300 mg/l TDS or below for most feeds

Constituents Unit Feed Permeate

BOD mg/l >5000

COD mg/l >8,000

TDS mg/l Up to 30,000
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Typical System Performance Specifications

• Typical recovery of 50% to 80% fresh water from streams of 20,000 mg/L TDS and higher
• Final brine of >130,000 mg/L for the most difficult streams with minimal pretreatment
• Superior fouling, abrasion, and chlorine resistance to aid in processing difficult streams
• Energy usage in the range of 8 to 15 kWh per m3/h feed
• FO membrane elements are compatible with industry standard, 20-bar, 4040 and 8040 pressure 

vessels, up to 7 element lengths
• Product water quality similar to SWRO permeate, at 300 mg/l TDS or below for most feeds

 OsmoARO Systems

 OsmoBC FO Systems

Constituents Unit Feed Permeate

BOD mg/l >10

COD mg/l >100

TDS mg/l Up to 100,000 < 300*

Hardness   mg/l >600, as CaCO3

Silica mg/l >20

*with brine TDS of up to 200,000 mg/l

Hardness   mg/l >1000, as CaCO3

Silica mg/l >90

<1

<1

<1

<5

<10

<1

<10

<10

<500*

*with brine TDS of up to 130,000 mg/l
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