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Tech Fact | Reverse Osmosis 

FilmTec™ Membranes 
1. What is the operating pressure of reverse osmosis (RO) or nanofiltration (NF) system? 
The operating pressure for a reverse osmosis (RO) and nanofiltration (NF) systems varies depending on the application, 
membrane type and feedwater conductivity or Total Dissolved Solids (TDS) concentration. 

To better explain this concept, let’s look at a simplified diffusion model equation: 

Jw = a (ΔP - Δπ) 

Where, 

• Jw is the permeate flux, expressed as GFD (gallons per day per square feet) or LMH (liter per hour per square 
meter). 

• A-value is the membrane water permeability coefficient. This coefficient is the amount of water produced per 
unit area of membrane when net driving pressure (NDP) is unity, a unit of measurement is m3/h/m2/kPa. 

• ∆P is the pressure difference between the feed (Pf) and the permeate (Pp). 

• ∆π is the osmotic pressure different between the feed (πf) and the permeate (πp). 

Since the permeate pressure and permeate osmotic pressure tends to be low, we can therefore simplify the equation even 
further like so, 

Jw = a (Pf - πf) 

From this simplified equation, we can therefore infer that the feed pressure (Pf) will depend on the membrane 
permeability, osmotic pressure of the feed water stream – which is calculated from the feedwater TDS concentration) and 
the desired permeate flux.  

Therefore, to calculate the operating pressure of an RO or NF system, it is highly recommended that design be projected 
using our WAVE™ design software. 

2. What is the maximum TDS or conductivity you can feed to an RO or NF system? 

Reverse osmosis (RO) and nanofiltration (NF) elements are constrained by the operating pressure rather than the total 
dissolved solids (TDS) or conductivity of the feed stream, therefore, the maximum TDS or conductivity in the feed depends 
on its operating conditions.  

Brand Product Grade Maximum Operating Pressure 

FilmTec™ BW30, ECO PRO, ECO PLATINUM, NF270, NF90 600 psi (41 bar) 

FilmTec™ Fortilife™ CR, XC-N, NF1000 600 psi (41 bar) 

FilmTec™ SW30 1,200 psi (83 bar) 

FilmTec™ SEAMAXX™ 440 1,200 psi (83 bar) 

FilmTec™ Fortilife™ XC, XC-N HP, NF1000 HP 1,740 psi (120 bar) 

FilmTec™ Fortilife™ XC120UHP 1,740 psi (120 bar) 

 

Operating pressure depends on feed temperature, membrane permeability, osmotic pressure (from feedwater TDS 
concentration), desired permeate flux, and system recovery. 

Therefore, generally, a high TDS concentration will generally result in a low recovery and high-pressure system, whereas 
a low TDS concentration will generally result in a higher recovery and lower pressure.  
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However, looking at the system as a whole and not just the physical limitations of the membrane, the maximum TDS you 
can supply to your system may also be determined by your permeate quality limits. If the feed TDS increases to the point 
that the permeate TDS is too high, you may need to consider a higher rejection element (if the system is capable of 
supplying the higher pressure required), lowering the system recovery, or further treating your permeate with another RO 
or Ion Exchange, among other options. Please reach out to your system provider for help if you are not meeting your 
permeate targets. 

Another limitation to the maximum TDS you can feed to an RO/NF system will depend on the solubility of specific ions as 
they are concentrated in the concentrate stream. A system will be solubility limited if you are concentrating certain ions 
(i.e. BaSO4, CaSO4, SiO2, etc.) beyond the capabilities of scale inhibitors (or antiscalants). To address oversaturation 
concerns, you can consider specialized antiscalants, lower RO recovery, pH adjustment, additional pretreatment to the RO, 
etc. If the feed is already near saturation for any scaling ions, you will need to discuss options with your RO system 
provider and chemical vendor.  

Solving such challenges require a broader view on the system design and operation. It is highly recommended that a 
design be projected using our WAVE™ design software to confirm that the system design is adequate for the feedwater 
quality it is treating. 

3. What is the maximum hardness or alkalinity that an RO or NF system can handle? 

The maximum hardness or alkalinity an RO or NF system can handle depends largely on its operating conditions.  

For example, in a situation where hardness concentration is high, adjustment in the pretreatment and system recovery 
will be required.  

Adjustment in the pretreatment can include: 

• The use of softening resins to remove calcium and magnesium ions from the water, 

• Acid injection to reduce the pH or the use of antiscalants to prevent the scaling potential of carbonate and 
hardness ions on the membrane. 

Recovery may be reduced to keep the system's scaling potential low. 

Solving such challenges require a broader view on the system design and operation. It is highly recommended that a 
design be projected using our WAVE™ design software to confirm that the system design is adequate for the feedwater 
quality it is treating. 

4. How can you calculate the energy requirements of an RO or NF system? 

Energy requirements are intrinsically linked to system design and operating pressure. It is highly recommended to use our 
WAVE™ design software for accurate modeling. 

The energy requirements will depend on the following parameters: 

• Feedwater conductivity, which in turn will affect the osmotic pressure. Feed pressure of the system must 
overcome osmotic pressure to generate permeate. 

• Permeate flux (flow per membrane area) and recovery rate influence energy use. 

• Membrane permeability, a membrane model with a higher salt rejection will usually require more pressure. 

• Feed temperature range, the lowest feed temperature can impact the operating pressure by more than 50% in a 
large feed temperature range. This is caused from the change in water viscosity and that influence on the 
hydraulics. By the same token, the lowest operating pressures (and energy use) are at the warmest feed 
temperatures. So, the electrical demand for an RO can have a large swing from normal temperature variations 
and the pump needs to be sized for the highest pressure conditions. 

5. What are the criteria to select a reverse osmosis or nanofiltration membrane for a new project? 

Membrane selection depends on: 

• Application type (standard vs. sanitary) 

• System capacity (element diameter) 

• Feedwater TDS (NF, BW, or SW) 

• Fouling potential (use of fouling-resistant elements or thicker feed spacers) 
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• Required product water quality and energy efficiency (low-energy vs. high-rejection membranes)  

It is highly recommended that a design be projected using our WAVE™ design software to confirm that the membrane 
selection and system configuration meets the requirements of the project. 

6. What are the criteria to select a reverse osmosis or nanofiltration membrane for replacement of 
an existing membrane? 

For replacements, please consider the following selection criteria: 

• Compatibility with existing system design (pressure, flow, and vessel size) 

• Matching or improving salt rejection and energy efficiency. 

• Fouling resistance if the original membrane experienced frequent fouling. 

• Historical performance data from the system to guide membrane type and configuration.  

It is highly recommended that a design be projected using our WAVE™ design software to confirm that the 
membrane selection meets the requirements of the project within the existing system configuration and current 
operating conditions. 

7. How should I operate an RO/NF system that does not always have the same capacity demand? 
(RO requires variable permeate flow rates) 

There are different ways to manage variable water demands with RO/NF: 

One solution is to size the system so that it can handle a peak flow rate, average flow rate, and minimum flow rate. This 
can be challenging due to required minimum crossflow rates and maximum feed flow rates in RO systems. Traditional RO 
is designed for a specific flow rate and recovery. Operating outside of the design conditions can lead to a decline in 
performance, increased cleaning frequency, and shortened element lifetime. 

A better solution is to have multiple smaller trains that can be brought online as needed during periods of high demand. A 
common solution is a 3 x 50% capacity so that one to two trains can be running at any time, with a third train kept offline 
but available for any time a train goes down for cleaning or maintenance. If designed for it, one could even run all three 
trains for 150% capacity if required. If you do not have multiple RO trains, another option is to operate a single RO train 
intermittently, meaning the RO will only operate when there is demand. For intermittent operation, there are benefits of 
saving energy of not running trains when not needed.  

Whether you have multiple trains or a single train, there is a stress event every time there is a shut down. This is in areas 
of O-ring or vessel seal integrity, permeate back pressure during shut down, and TDS creep. Additionally, after 24-48 hours 
of idling, biofilm formation is a factor. So, plants with redundant trains will optimally operate idle trains about 15-30 
minutes a day or rotate which train is idle every day to avert the biological growth issue. All systems which are shutdown 
must be flushed with RO permeate water at low pressure to remove concentrated feed water from the system and if they 
are to be idled longer than the 24-48 hours without any operation, it is recommended to preserve the system to prevent 
biological growth. See section 5.4 of the FilmTec™ Reverse Osmosis/Nanofiltration Membranes Technical Manual for 
proper instructions on idling an RO/NF system. 

A good solution for variable RO demand is also to design the system with a permeate recycle. Permeate recycle allows for 
continuous train operation (the preferred condition for RO or NF, because it is always steady state) and improves 
permeate quality while it is in effect. However, this is not always the chosen solution for variable RO capacity, because it 
does mean trains are in operation using energy that might be idled. It also means the site will see lowered permeate 
quality when the permeate recycle is not in effect. 

8. How can I lower biological counts in my RO system? Why do I see any biological activity in the 
permeate? 

All raw waters contain microorganisms such as bacteria, algae, fungi, viruses, and higher organisms. Microorganisms 
entering a RO/NF system find a large membrane surface where dissolved nutrients from the water are enriched due to 
concentration polarization, thus creating an ideal environment for the formation of a biofilm. Additionally, free chlorine 
must be reacted out prior to the water entering an RO, which allows for microbe survival after the de-chlorination. A 
biofilm is difficult to remove because it protects its microorganisms against the action of shear forces and biocidal 
chemicals. In addition, if not completely removed, remaining parts of a biofilm lead to a rapid regrowth. In RO systems 
operating with biologically active feedwater, a biofilm can appear within 3 – 5 days after inoculation with viable 
organisms. While RO are absolute barriers with “pore” size much smaller than any cyst, there is no such thing as 100% 
rejection of any contaminant (only log reductions in which the cysts that pass can then multiply post RO) and any minute 
leakage in the membrane system (from damage to the elements, damaged O-rings/interconnection points, contamination 
to the permeate tank, sample points, piping dead-legs, long system shutdowns, etc.) may allow the permeate water to get 
contaminated. Contamination risks increase with biofilm on the feed side, so the membrane must remain clean and 

https://www.dupont.com/resource-center.html?BU=water-solutions&shared-asset=Doc-RO-NF-FilmTec-Manual-45-D01504-en.pdf
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sanitized. In applications highly sensitive to any biological activity (i.e. pharmaceutical or medical water), regular 
sanitizations (in addition to standard clean-in-place) are required to improve the microbiological quality of the permeate 
water, even if no operational problems are encountered, and the entire train process must be designed for sanitary 
construction, including all materials (SS), no dead legs, smooth connections, electropolished or smooth sides and piping 
and the like. Sanitary systems require special design and components: open radius curves, double pass, tri-clamp fittings, 
electropolished piping internals and welds, Teflon diaphragm valves, closed tanks with air HEPA air filters, UV loops in the 
permeate tank, etc. Any dead zone is a problem. They also utilize special sanitary construction RO/NF elements designed 
to eliminate any stagnant zones. 

For applications that require sanitary systems and for those that do not, there are various methods to prevent and control 
biological fouling. The most successful approach is the limitation or removal of nutrients for microorganisms from the 
water to limit biological growth. One important consideration is proper cleaning and replacement of pretreatment. 
Cartridge filters and carbon beds can be surface area for organics to collect and become a “bug farm.” Once a biofilm is 
established, it can slough off bacterial loads onto the RO elements and an established biofilm is challenging to remove. 
Preventive treatments are much more effective than corrective treatments because single attached bacteria are easier to 
kill and remove than a thick, aged biofilm. Some systems will dose a biocide such as sodium hypochlorite, DBNPA, or 
chloramine through the pretreatment, then dechlorinate before the RO. Note that any oxidant will quickly destroy the 
RO/NF, so must be removed entirely from the feed to the RO and verified by continuous monitoring of free chlorine or 
ORP to protect the RO from damage (see section 2.6.3 in our FilmTec™ Reverse Osmosis/Nanofiltration Membranes 
Technical Manual on de-chlorination best practices). Even sanitization in the RO system with agents containing combined 
chlorine (including such compounds as chloramine, chloramine-T, and N-chloroisocyanurate (NaDCC)) is generally not 
recommended as these compounds can also slowly damage the membrane as they release small amounts of free 
chlorine.  

To prevent the growth of established biofilm, sanitization chemicals are applied during the normal operation of the plant 
either as a continuous dosage to the feedwater stream or preferably as a discontinuous (intermittent/shock) dosage in 
certain intervals. Typical biocide treatment intervals are one to four per month, but they can be as short as one per day, 
depending on the feedwater quality (e.g., wastewater) or the permeate quality required (e.g., pharmaceutical-grade water). 
Full system sanitizations with hydrogen peroxide/peracetic acid are recommended at maximum of 1 to 2 times per week. 
However, some sites may sanitize/disinfect as often as daily, but these are complex systems that accept significant 
reduction in membrane life as a result (often 1-2 years). Selection of proprietary sanitizers and biocides must be discussed 
carefully with chemical vendors to ensure the chemistry and dosing/application of the chemical is compatible with 
polyamide RO/NF membranes or is properly deactivated/chlorinated at the inlet to the RO. Any chemicals that are used in 
your system, such as antiscalants or acids, must be carefully selected because they may also serve as nutrients to promote 
biological growth. It is also important to note that sanitization chemicals do not clean the biomatter of the killed microbes 
and this is accomplished through separate alkaline cleaning cycles. 

Another important consideration is membrane cleaning, also known as clean-in-place (CIP). During cleaning of the 
membrane, it is important to achieve a pH greater than or equal to 12.0 for the alkaline cleaning step. The hydroxyl groups 
chemically break down the polysaccharide biofilm as well as cell walls of the microbes. The high pH works well as a 
biocide to pH sensitive bacteria and can be effective on biofilm because it increases the surface charge and zeta potential 
at bacterial surfaces. This, in turn, increases electrostatic repulsion between the attachment surface and the suspended 
bacteria and can increase “solubility” of bacteria. Maintaining a pH of 12 during cleaning/soaking will be most effective. 
The addition of a surfactant will surround bacteria and organic particles, forming micelles that help to move normally 
insoluble material into a semi-liquid phase and can help increase the negative charge associated with the bacterial 
surface, increasing the effect of electrostatic repulsion. A common surfactant often used in proprietary cleaning chemicals 
is sodium dodecyl sulfate. Surfactants are found to be most effective at concentrations near or equal to the critical micelle 
concentration (CMC). For SDS (SLS), this happens between 5 and 8 millimolar (mM). (Dose for cleaning and soaking: 0.1 
wt.% NaOH with 0.025 wt.% Na-DDS (SLS which is used in membrane), pH 12 with 35 °C maximum). Temperature has been 
found to be an important aspect of biofouling removal. Maintaining temperature at 35 °C during an extended soak period 
will improve removal efficiency and can be maintained by using a slow recirculation rate (see cleaning excerpt from tech 
manual). 

Please reference this link for our full FilmTec™ Reverse Osmosis/Nanofiltration Membranes Technical Manual.  

Please see sections in the manual that will assist in operating a system to prevent and control biological fouling: 

a. 2.6 Biological Fouling Prevention 

b. 3.16 System Design Considerations to Control Microbiological Activity. 

c. All of chapter 6 Cleaning and Sanitization 

d. 5.3 Operation Start-Up and 5.4 RO and NF Systems Shut-Down 

e. 8.5 Symptoms of Trouble, Causes, and Corrective Measures 

9. I am using an ultraviolent (UV) light for biological fouling reduction, should UV be used 
upstream or downstream of an RO system? 

Most systems will use ultraviolet (UV) unit downstream of the RO. Any turbidity will scatter UV waves, so the UV dose can 
be significantly influenced by turbidity, and you need enough power/UV dose to prevent photo reactivation. Turbidity may 

https://www.dupont.com/resource-center.html?BU=water-solutions&shared-asset=Doc-RO-NF-FilmTec-Manual-45-D01504-en.pdf
https://www.dupont.com/resource-center.html?BU=water-solutions&shared-asset=Doc-RO-NF-FilmTec-Manual-45-D01504-en.pdf
https://www.dupont.com/resource-center.html?BU=water-solutions&shared-asset=Doc-RO-NF-FilmTec-Manual-45-D01504-en.pdf
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also harbor pathogens and impede the effectiveness of disinfection. Since systems are designed and sized to a specific 
feed, any changes to turbidity can cause uncertainty in the disinfection process and reduced efficiencies. So, putting the 
UV on the permeate will mean lower turbidity and more consistent feed to the UV compared to using the UV on the feed 
to the RO. Lastly, turbidity can have a large impact on OPEX via an order of magnitude increase on power requirements. 
For clean feed waters, it is possible to use UV upstream of the RO, but you will need to discuss this with a UV vendor.  

10. DuPont™ WAVE™ design software does not estimate rejection of a specific 
compound/solute/ion/metal that I need to know. What is the minimum expected rejection of 
this specific compound/solute/ion/metal? 

WAVE™ does not have the capability for custom ions and DuPont will not be able to model every ion, compound, and 
transition metals. There are many uncommon ions/metals and much of the data is external to DuPont on performance or 
with limited data sets. 

For some rough estimates on rejection performance for FilmTec™ brackish water membrane for various solutes, consult 
this tech sheet (but note these are single element or sheet testing): Estimated Percent Rejection of Various Solutes by 
FilmTec™ Membranes Tech Fact  

For solutes and ions outside this list, please reach out to a DuPont Technical representative for assistance. 

In most cases, running a pilot study is recommended to confirm process performance prior to going full scale for 
important atypical solutes.  

11. How do hydrocarbons foul RO elements? 

Organic contaminants typically accumulate on the feed spacer, building a layer on top of it, reduce flow and increasing 
pressure drop, but some of the lighter compounds are solvents as well, so one cannot rule out membrane chemistry 
modification or degradation depending on the type of hydrocarbon. With long chain or nonpolar hydrocarbons, they are 
attracted to the membrane surface from Van der Waal forces and are highly rejected. Once accumulated, they form a 
hydrophobic layer that significantly reduces water permeability. Often 40+% flux loss. Also, this hydrophobic layer will 
retard ions as well (in the same way salt and oil do not want to mix), which is why rejection often is good and sometimes 
better than new element rejection. Normalized flow loss and pump head are the triggers rather than stage pressure loss 
(ΔP) for this issue. 

The hydrocarbons may be difficult to clean (even with alkaline and anionic surfactants and long soaks), which can lead to 
early element replacement from the sustained high pump pressures or low train flow rates. 

Smaller nonpolar organics like the BTEX group may not foul the elements. However, they also may not be highly rejected 
(lower MW) and could be a solvent for raw materials like the polysulfone layer in the membrane composite, causing 
membrane damage in even low concentrations. 

It is easier for elements to handle NOM type TOC or COD than long chain hydrocarbons and why the thresholds are 
different on our feed water quality between TOC and O&G. 

12. What is the maximum TOC you can feed to an RO/NF? 

TOC (total organic carbon) is the most widely used parameter for the organic content in water. Includes natural organic 
matter (NOM) and synthetic sources. TOC measurement includes contributions from all carbon-based organics in a water 
sample. Our guidelines for feedwater quality recommend limiting the TOC in the feed to an RO/NF system to <= 3.0 mg/L. 
It is recommended to respect these limits for successful operation of the membrane system. Otherwise, more frequent 
cleaning and/or sanitization may become necessary. Synthetic organic compounds (SOC) typically harm RO/NF 
membranes more than natural organic matters (NOM). For high levels of TOC, piloting or additional pretreatment may be 
required; however, utilizing FilmTec™ NF membranes or fouling resistant FilmTec™ RO elements, the RO/NF system may 
be able to handle higher TOC concentrations in the feed, depending on the TOC composition. Please reach out to our 
DuPont Technical Experts for more information. 

13. What is the TOC rejection for RO/NF element? 

TOC (total organic carbon) is the most widely used parameter for the organic content in water. Includes natural organic 
matter (NOM) and synthetic sources. TOC measurement includes contributions from all carbon-based organics in a water 
sample. The rejection of individual organic molecules can vary depending on several factors, including, but not limited to, 
molecular weight, charge, charge density, hydrophobicity, temperature, pH, degree of fouling, degree of membrane 
oxidation. For instance, rejection of methanol is quite different than the rejection of sucrose. Thus, WAVE™ software  does 
not project BOD/COD/TOC rejection. For accurate TOC rejection estimates, it is recommended to pilot with the specific 
feed water source. For guidance on rejection of specific organic compounds and TOC rejection in specific applications 
such as food & beverage, landfill leachate, and municipal wastewater reuse applications, please reach out to our DuPont 
technical experts. 

  

https://www.dupont.com/content/dam/water/amer/us/en/water/public/documents/en/RO-FilmTec-Estimated-Percent-Rejection-Various-Solutes-TechFact-45-D01926-en.pdf
https://www.dupont.com/content/dam/water/amer/us/en/water/public/documents/en/RO-FilmTec-Estimated-Percent-Rejection-Various-Solutes-TechFact-45-D01926-en.pdf


Page 6 of 8 Form No. 45-D04931-en, Rev 1 
 June 2026 

14. What are the factors that impact a reverse osmosis or nanofiltration system recovery? 

System recovery is an important design parameter for reverse osmosis or nanofiltration system.  

System recovery is defined as the amount of permeate the system can generate from a feed stream. 

Recovery is calculated by dividing the permeate flow by the feed flow: 

% 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 =  
𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹
𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹  𝑥𝑥 100 

However, there are different types of recovery that need to be considered. The first is the Pass Recovery, which is usually 
what RO recovery is referred to. The pass recovery considers the permeate flow and feed flow of the membrane area 
without any other considerations. 

 

The second is the System Recovery, which considers the pass recovery as well as any other streams around the system, 
such as: 

• Recirculation of the concentrate, 

• Permeate bypass, 

• Permeate split flow, 

• Second pass, 

• etc. 

 

The third type of recovery is Volumetric Recovery, which consists in calculating the amount of permeate produced over 
time. This is a common concept used in batch processing. 

Hydraulic and Chemical Recovery. 

To better understand how to improve recovery, it is important to understand the following two concepts: hydraulic 
recovery and chemical recovery. 

The first is the "Hydraulic" Recovery, which is dependent on the number of the membranes in series in the membrane 
array. 

If we consider that one element might have up to 15% recovery, then, to have a higher recovery, we need to have more 
membranes in series to treat the concentrate of the previous element. 

Therefore, the pass recovery of a reverse osmosis or nanofiltration system can be increase by: 

• Elements in series in a pressure vessel 

• Number of stages in the team 

Having said that, it is important to consider the following aspects in the design: 

• Ensure a good flux balance between stages. 
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• Meet hydraulic requirements established in DuPont Water Solutions design guidelines, such as: 
o Maximum Feed Flow 
o Minimum Concentrate Flow 
o Maximum Flux or Maximum Permeate Flow Rate per Element 
o Maximum Recovery per Element 

The "Chemical"  recovery considers the feedwater quality and the saturation levels of the partially insoluble salts in the 
final concentrate. 

The following example will illustrate this concept. Let’s consider the following conditions: 

• Feed flow of 100 m3/h 

• SiO2 concentration in the feed stream of 80 mg/L. 

• The maximum allowable concentration of SiO2 in the concentrate is 230 mg/L. 

• To facilitate the calculation, 100% removal of SiO2 is assumed. In other words, for the purpose of this example, 
there will be no silica in the permeate. 

By performing the mass balance over the system, the maximum recovery allowable by SiO2 is calculated to be 65.22%. 

QfCf = QcCc + QpCp 

(100)(80) = 230 Qc + 0         Qc = (100)(80)
230

 = 34.78 m3/h 

Qp = Qf − Qc = 100 – 34.78 = 65.22 m3/h 

%𝑅𝑅 = 100 ∙
65.22
100 = 𝟔𝟔𝟔𝟔.𝟐𝟐𝟐𝟐% 

Silica is just one salt used in this example, but there are other indices that also need to be considered and they are 
explained in chapter 2.4 of the FilmTec™ Reverse Osmosis/Nanofiltration Membranes Technical Manual. 

Therefore, by considering both the hydraulic and chemical recoveries, it is possible to optimize the system or pass 
recovery of a reverse osmosis or nanofiltration system. 

There are other factors to consider in the design of an RO system, such a permeate flux, operating pressure, required 
permeate quality, feedwater quality and pretreatment, system flowrates, membrane type, etc. For more information on 
system design, please consult chapter 3 of the FilmTec™ Reverse Osmosis/Nanofiltration Membranes Technical Manual. 

Strategies to Increase Recovery: 

The most critical strategies are in the improvement in the pretreatment to prevent the formation of salt crystals on the 
membrane sheet. 

1. pH Adjustment: pH affects the solubility of the salts and therefore their rejection by the membrane. 

2. Use of scale inhibitor will prevent the formation of salt crystals onto the membrane. It is good practice to always 
review your design with your chemical suppliers such that they can make a recommendation on scale inhibitor 
product selection, dosage, and recommended pH value for optimal recovery. 

3. Ion exchange systems can help remove problematic salts in the feed stream. A softener, for example, will 
interchange calcium and magnesium ions to sodium, a more noble and less problematic salt to manage. 

4. Other options such a chemical precipitation, dissolved air floatation systems, clarification can also help prevent 
the formation of insoluble salt crystals and hence, improve the recovery of the system. 

On the RO side, it is possible to select a membrane with lower salt rejection, this will in turn reduce the salt concentration 
in the concentrate and allow for higher recovery. This is a viable solution if the permeate quality meets the requirements 
of the project. 

Another strategy is the implementation of a Closed-Circuit Reverse Osmosis (CCRO) system which allows for a higher 
volumetric recovery. 

 

 

 

 

 

 

 

https://www.dupont.com/content/dam/water/amer/us/en/water/public/documents/en/RO-NF-FilmTec-Manual-45-D01504-en.pdf
https://www.dupont.com/content/dam/water/amer/us/en/water/public/documents/en/RO-NF-FilmTec-Manual-45-D01504-en.pdf
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Have a question? Contact us at:  
www.dupont.com/water/contact-us 

 

All information set forth herein is for informational purposes only. This information is general information and may differ 
from that based on actual conditions. Customer is responsible for determining whether products and the information in 
this document are appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in 
compliance with applicable laws and other government enactments. The product shown in this literature may not be 
available for sale and/or available in all geographies where DuPont is represented. The claims made may not have been 
approved for use in all countries. Please note that physical properties may vary depending on certain conditions and while 
operating conditions stated in this document are intended to lengthen product lifespan and/or improve product 
performance, it will ultimately depend on actual circumstances and is in no event a guarantee of achieving any specific 
results. DUPONT ASSUMES NO OBLIGATION OR LIABILITY FOR THE INFORMATION IN THIS DOCUMENT. References to 
“DuPont” or the “Company” mean the DuPont legal entity selling the products to Customer unless otherwise expressly 
noted. NO WARRANTIES ARE GIVEN; ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR 
PURPOSE ARE EXPRESSLY EXCLUDED. No freedom from infringement of any patent or trademark owned by DuPont or 
others is to be inferred. 
DuPont™, the DuPont Oval Logo, and all trademarks and service marks denoted with ™, SM or ® are owned by affiliates of 
DuPont de Nemours, Inc. unless otherwise noted. © 2026 DuPont. All right reserved 
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