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Water Source

Municipal Water Supply,
Groundwater

Low Pressure,
High Flux

Pro-LP Pro-LPPro-LPHR Pro-LPHR / Pro-BW Pro-BW / Pro-FR Pro-FR / Pro-XFR Pro-SW / Pro-SWHR PX��� / PX��� / PX���

Low Pressure,
High Rejection

Low Energy
Consumption

High Rejection,
Silica Removal

General Water
Quality

High Fouling
Water Quality

Low Fouling Water Quality,
Boron Removal

High Fouling Water Quality,
Zero Liquid Discharge

RO Product Water,
Groundwater

Surface Water,
Reclaimed Water,

Wastewater

Brackish Water,
Seawater

    

Specialty Membrane Selection

Acid Resistant Alkali Resistant High Temperature Resistant Oxidation Resistant Solvent Resistant

Nitric Acid < �%
Hydrochloric Acid < ��%
Phosphoric Acid < ��%

Sulfuric Acid < ��%

Nitric Acid > �%
Hydrochloric Acid > ��%
Phosphoric Acid > ��%

Sulfuric Acid > ��%

Sodium Hydroxide ��%
Potassium Hydroxide ��%

Oxidation Resistant 
Nanofiltration

Oxidation Resistant 
Reverse Osmosis Polar Solvent Non-polar Solvent

Pro-NPOSPro-POSPro-CR-ROPro-CR-NFPro-Therm

< ��℃ < ��℃

PSI-ThermPro-BasePSI-BasePro-Acid-SPECPro-AcidPSI-Acid

�� < pH < ��� < pH < �



Determined Based
on Equipment Size

Household/
Commercial

Small-scale 
Membrane Equipment

Water Production
Capacity≤�m³/d

Water Production
Capacity�～��m³/d ����

����

����

����

Membrane System
����

����

Match the corresponding number of membrane elements 
based on the required water production capacity

����

����

����

����
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Reference No.: Record Date: Contact Person:
Tel: E-mail: Fax:

Project Location: Engineering Company:
End User: Address:

Design Permeate Flow (m³/h)::
Expected Recovery Rate or Maximum Feed Water Supply (m³/h):
Peak Water Consumption (m³/h): Peak Duration(h):
Feed Water Source:
□ Groundwater □ Deep Well Water □ Surface Water □ Seawater
□ Softened Water □ MF/UF Permeate □ RO Permeate
□ Self-Supplied Water □ Municipal Wastewater □ Industrial Wastewater
Feed Water Temperature:
Minimum ℃，Maximum ℃，Average ℃，Design ℃

Pre-treatment Overview:

Chemical Dosing: □ Flocculant □ Coagulation Aid □ Bactericide
□ Reducing Agent □ Acidifier □ Scale Inhibitor

Existing Pre-treatment: □ None □ Yes □ SDI15 Value(if have pre-treatment )
Existing Pretreatment Equipment:

On-site Conditions:

System Application:
□
□
□
□

Power Industry □ Petrochemical Industry □ □
□

Metallurgical Industry Electronics Industry
Food Industry (Purified Water) Pharmaceutical Industry
Boiler Feed Water (High/Medium/Low Pressure) □ Municipal Domestic Drinking Water
Wastewater Reuse Treatment

Post-treatment Equipment & Process:

System Operation Mode:
□ 24-hour Continuous □ 8-hour Continuous □ 24-hour Intermittent □ 8-hour Intermittent

Other Requirements and Instructions:

System Design Data Summary Report



Raw Water Quality Analysis Report

Raw Water Analysis Institution: Analyst:
Water Source Description: Date:
Conductivity: pH : Water Sample Temperature:

Composition Analysis
Please indicate the unit of measurement, e.g., mg/L, ppm, meq/L, as CaCO₃, etc.)

Ammonium Ion (NH4+): Carbon Dioxide (CO2):
Potassium Ion (K+): Carbonate (CO3²⁻ ):
Sodium Ion (Na+): Bicarbonate (HCO3-):
Magnesium Ion (Mg2+): Nitrite (NO2-):
Calcium Ion (Ca2+): Nitrate (NO3-):
Barium Ion (Ba2+): Chloride (Cl⁻ ):
Strontium Ion (Sr2+): Fluoride (F-):
Ferrous Ion (Fe2+): Sulfate (SO4²-):
Total Iron (Fe2+/Fe3+): Phosphate (PO4³-):
Manganese (Mn2+): Hydrogen Sulfide (H2S):
Copper Ion (Cu2+): Reactive Silica (SiO2):
Zinc (Zn2+): Colloidal Silica (SiO2):
Aluminum Al3+): Free Chlorine (Cl2):

Other Ions (such as Boron Ion): Total Dissolved Solids (TDS):
Total Organic Carbon (TOC): Biochemical Oxygen Demand (BOD):
Chemical Oxygen Demand (COD): Total Alkalinity (Methyl Orange Alkalinity):
Carbonate Alkalinity (Phenolphthalein Alkalinity): Total Hardness:
Turbidity (NTU): Silt Density Index (SDI15):
Bacteria (count/mL):
Remarks (Odor, Color, Biological Activity, etc.):

Note: If there is a significant imbalance between anions and cations, the analysis should be re-performed. If
the imbalance is minor, manual balancing may be achieved by adding sodium or chloride ions. Barium
(Ba²+) and strontium (Sr²+) must be detected down to the order of 1 μg/L (ppb) and 1 mg/L (ppm)
respectively. Additionally, the possibility of temperature fluctuations within a certain range should be
considered, as temperature changes can also create a risk of scaling in the system, particularly when the
raw water contains high levels of silica and bicarbonate.
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Method Description

Ion Exchange Softening

Cation exchange resin softening can remove soluble iron from water, with removal
efficiency depending on the type of iron. Fe2+ and Fe3+ can be effectively adsorbed by
strong acid cation resins. However, if their concentration exceeds 0.05ppm, they can
foul the resin and lead to its degradation. Colloidal or organic-iron complexes are
typically not adsorbed; their removal depends on particle size, operating flow rate, and
bed depth. When treating water sources with high ferrous iron content, iron fouling is a
primary concern. The addition of sodium metabisulfite can help prevent resin fouling
caused by iron.

Flocculation In-line flocculation can remove ferrous iron.

Scale Inhibitor Some scale inhibitors can effectively prevent iron pollution, but different brands of
scale inhibitors have different maximum allowable iron contents.

Oxidation Followed by
Media Filtration

【Aeration】

【Chlorination】

【Ozonation】

Iron and manganese can be removed through oxidation and filtration. However, at
higher pH levels, the oxidation reaction for removing divalent manganese by aeration
alone is slow; therefore, potassium permanganate or chlorine dioxide is often used to
improve removal efficiency.
【Aeration】can convert dissolved iron into insoluble iron, but if the carbon dioxide
concentration in the water is too high, tiny colloidal iron will be formed, which is difficult
to filter.
【Chlorination】uses sodium hypochlorite or bleaching powder to oxidize Fe2+ to Fe3+,
which is then removed by filtration through a multi-media filter.
【Ozonation】utilizes the strong oxidizing properties of ozone itself and the hydroxyl
radicals (·OH) it readily produces upon decomposition in water to first oxidize Fe2+.

Simultaneous Oxidation and
Filtration
 Manganese Greensand
Sand
 Pyrolusite (MnO2)

 Specialized Products

This process uses filter media capable of oxidizing Fe2+, such as manganese
greensand, pyrolusite (MnO₂), or specialized products, to achieve simultaneous
oxidation and filtration. In its dry state, manganese greensand has a spongy texture.
When its oxidizing capacity is exhausted, it can be regenerated with KMnO₄. After
regeneration, thorough rinsing is required to prevent oxidative damage to the
membrane. This process is suitable when the Fe2+ concentration in the water is less
than 2mg/L. For high Fe2+ concentrations, continuous dosing of KMnO₄ is necessary,
and measures must be taken to prevent it from contacting the membrane. Some
specialized filtration products effectively remove Fe2+ from RO feed water but may
increase the pH, leading to a change in the LSI (Langelier Saturation Index); therefore,
precautions must be taken to prevent CaCO₃ precipitation.

Oxidation—MF/UF Filtration This is a newer technology where oxidation forms iron and manganese particles,
which are then removed by microfiltration (MF) or ultrafiltration (UF).

Aluminum silicate fouling is prone to occur in the first and last stages of reverse osmosis or nanofiltration

systems. Even a low concentration of aluminum (such as 50ppb) can lead to a decrease in system

performance, the reasons include:

 Aluminum can react with silicon; even if the silicon concentration is as low as 10ppm, it will cause

aluminum silicate fouling. Therefore, the use of aluminum-containing compounds in pretreatment will

increase the fouling risk; it is recommended to prefer iron-containing products over aluminum-containing

products.

 A low pH value (＜7) will affect the solubility of aluminum. According to the raw water composition, it is

recommended to maintain the system operating pH value between 7～ 9 without forming carbonate

scale.













Two-Stage Arrangement: 
Recovery Rate ��%~��%

Two-Stage Arrangement: 
Recovery Rate ��%~��%
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Step 7: Determination of the Number of Stages

The number of stages is determined by the number of series-connected pressure vessels. Each stage

consists of a certain number of pressure vessels in parallel. The number of stages is a function of the system

design recovery rate, the number of elements contained in each pressure vessel, and the feed water quality.

The higher the system recovery rate and the worse the feed water quality, the longer the system should be,

i.e., the more elements should be connected in series.

Number of Stages for Brackish Water Desalination Membrane Systems

System Recovery Rate
(%)

Number of Series-Connected
Elements

Number of Stages for Pressure
Vessels with 6 Elements

40-60 6 1

70-80 12 2

85-90 18 3

Note: If the concentrated water circulation method is adopted, a single-stage system can also be designed to achieve a
higher recovery rate.

When designing a seawater desalination system, its recovery rate should be lower than that of a brackish

water system. The number of stages of the membrane system depends on the system recovery rate, as

shown in the following table:

Number of Stages of Pressure Vessels

System Recovery
Rate (%)

Number of Series-Connected
Elements

6-Elements/
Housing

7-Elements/
Housing

8-Elements/
Housing

35-40 6 1 1 1

45 7-12 2 1 1

50 8-12 2 2 1

55-60 12-14 2 2 2

Step 8: Membrane Element Arrangement Ratio

The ratio of the number of pressure vessels in adjacent stages is called the arrangement ratio. When using

conventional 6-element housings, the arrangement ratio between adjacent two stages is usually close to 2:1.

Another important factor in determining the pressure vessel arrangement is the feed water flow rate of the first

stage and the concentrated water flow rate of each pressure vessel in the last stage.

Step 9: Analyze and Optimize the Membrane System

The established membrane system structure can be analyzed and adjusted using the Proshare® RO System

Analysis Software. This program can automatically provide the recommended membrane arrangement

combination and calculate the feed water pressure, system produced water quality, and operating parameters

of each element. Experienced membrane system design engineers can also easily further optimize the

system design by manually changing the number, type, and arrangement of membrane elements.
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Pretreatment System Management

Item Monitoring Data Faults and Countermeasures

Residual Chlorine ＞0.1mg/L Causes oxidation of membrane elements; add SBS
(sodium bisulfite)

SDI ＞5 Causes rapid fouling of membrane elements; adjust
pretreatment effect

pH Outside the allowable range Desalination rate decreases, and the possibility of
scaling is high; adjust the dosing pump

Recovery Rate Abnormal recovery rate and
produced water volume

High possibility of scaling and membrane fouling;
need to adjust flow balance

Pressure Difference of
Security Filter Sharp rise in pressure difference Causes rapid fouling of membrane elements; adjust

pretreatment effect

Conductivity Rapid rise Identify the cause of conductivity change

2. Management of Operating Data of Reverse Osmosis and Pretreatment Systems
To maximize the performance of the membrane and maintain long-term stable operation, the key is to

maintain appropriate operating conditions and record daily operating data in a timely manner. Timely

confirmation and adherence to correct operation management can extend the service life of membrane

elements.

(1) Importance of Reverse Osmosis Membrane Operating Data Management

Reverse osmosis water production devices are greatly affected by external factors. The following points

should be noted during operation management:

 Do not exceed the specified recovery rate and operating pressure;

 Fully ensure the concentrate flow rate;

 Prevent the inflow of foreign objects, pollutants and oxidants;

 Regular physical flushing and chemical cleaning.

(2) Determination of Operating Data

Produced water volume, desalination rate and pressure difference are important indicators for reverse

osmosis membrane performance management. Recording operating data every day can timely detect

abnormalities in these performance management indicators. In addition, as supplementary items to identify

the causes of abnormalities, it is also necessary to record the recovery rate, operating pressure, pH value,

concentrate flow rate and temperature.
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Anaerobic
Reactor

Sludge Treatment

Homogenization
Tank

2nd Nitrification
Tank

2nd Denitrification
Tank

UF NF RO

1st  Nitrification
Tank

1st Denitrification
Tank

RO Concentrate
Tank

2nd Material
Separation System

1450m3/d 1450m3/d

Sludge 90m3/d Sludge 430m3/d
Supernatant 560m3/d

1607m3/d1422m3/d1496m3/d

Concentrate 355m3/dConcentrate 300m3/d

Product Water
226m3/d

Humic Acid 8m3/d

Material Membrane
Concentration 66m3/d

1426m3/d 1306m3/dIncineration
Plant Leachate

Primary
Sedimentation Tank Equalization Tank

Reuse in Wastewater Station
or as Cooling Water Makeup

Return to Power PlantReturn to Power Plant
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3rd Circulating
Water

Evaporation
Condensate

Sand
Filter

UF
Water Tank

Intermediate
Water Tank

Evapo
-rator

Purification
Water Tank

40x
Concentrate

Trench

UF

Stage 1 TFN

Stage 2 TFN

Phase 2 TFN















Concentrate

Permeate

Concentrate

Permeate

Permeate

High-Concentration
Feed Water Tank

UHP Membrane
Concentration

Concentrate
Collection

Low-Concentration
Raw Water Tank

HP Membrane
Concentration HP Permeate Tank 2nd Membrane

Separation

2nd Permeate
Tank

3rd Membrane
Separation

Permeate
Collection

High-Concentration
Feed Water

Low-Concentration
Raw Water

Flow Rate: 2.0m³/h
Concentration: 15000mg/L

Flow Rate: 3.3m³/h
Concentration: 15459mg/L

Flow Rate: 2.5m³/h
Concentration: 19928mg/L

Flow Rate: 0.8m³/h
Concentration: 1158mg/L

Flow Rate: 5.1 m³/h
Concentration: 1011 mg/L

Flow Rate: 4.5m³/h
Concentration: 40mg/L

Flow Rate: 7.0m³/h
Concentration: 1000mg/L

Flow Rate: 1.1m³/h
Concentration: 840mg/L

Flow Rate: 5.6m³/h
Concentration: 200mg/L

Flow Rate: 1.3m³/h
Concentration: 16176mg/L

Flow Rate: 5.0 m³/h
Concentration: 4000 mg/L

Flow Rate: 6.4 m³/h
Concentration: 4044 mg/L

Flow Rate: 1.4m³/h
Concentration: 4200mg/L

Membrane Vessels: 3elements *1unit
Solvent-Resistant Membranes: 3units
Pressure: 6.5MPa

Pressure：5Mpa
Membrane Vessels: 6 elements *1unit
Solvent-Resistant Membranes: 6units

Membrane Vessels: 6elements *1unit
Solvent-Resistant Membranes: 6units
Pressure：1.5Mpa

Membrane Vessels: 6elements *1unit
Solvent-Resistant Membranes: 6units

Pressure：1.8Mpa

Concentrate

Permeate

Concentrate



NF1
Mg/Ca:600ppm

Mg/Ca:29ppm

RO

Mg/Ca:180ppm

NF2

Mg/Ca:<8ppm

NF1
Mg/Ca:600ppm

Mg/Ca:60ppm

RO

Mg/Ca:360ppm

NF2

Mg/Ca:40ppm

NF3

Mg/Ca:<8ppm

PSI TFN Traditional TFC













Corporate Headquarter
Building ��, Northwest District, Nanopolis Suzhou, No.�� Jinji Lake Avenue, Suzhou Industry Park ������, Jiangsu, China
Proshare Membrane Technology Industrial Park
No.� Huijin Road, Environmental Protection Technology City, Tinghu District, Yancheng City, Jiangsu Province, China
www.psimembrane.com  Tel: +�� ���-���� ����  Email: PSITFN@psi-water.com

Proshare Innovation Suzhou Co.,Ltd. 

PROSHARE
INNOVATION
Lead TFN Membrane Tech, 
Become A Global Leader in High-End 
Separation Membrane Industry.


