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Notice: Please note that the information and recommendations provided in this technical brochure do not claim to be 

universally valid; in particular, they are not meant to substitute, amend or supplement the information and/or 

instructions provided by the OEM of the RO membrane system and/or the facility operator. In fact, LANXESS strongly 

recommends to obtain written confirmation from the OEM of the RO system and/or the facility operator before using 

the chemicals described in our technical brochure, installation of the RO elements and operation of the RO 

membrane system, and to verify the advice and information provided herein in each case as to its compatibility with 

the overall water treatment facility and RO membrane system. 



3 

1. Troubleshooting 

1.1 Introduction 

The problems typically encountered in RO 

systems are salt rejection decrease, product 

flow rate decrease and pressure drop 

increase. If the decrease or increase occurs 

moderately or slowly, this may indicate a 

normal fouling which can be handled by 

proper and regular cleaning. However, a 

sudden change in performance may be 

caused by a defect or mis-operation in the 

plant. It is essential that the proper 

countermeasures are taken as soon as 

possible because any delay decreases the 

chance of restoring the plant performance. 

The steps for troubleshooting are briefly 

summarised in Figure 1.1. 

 

 

 

Figure 1.1: Steps for troubleshooting Under “4” above, Countermeasure, “Replacement of necessary elements OR 

element parts 

 

1.2 Typical Performance 

Change 

1.2.1 Rejection decrease 

case 

In the RO system, the causes of salt 

rejection decrease are usually: 

 changes in operating conditions (feed 

composition, temperature, pressure, 

recovery rate, etc.) 

 chemical damage to the membrane 

(oxidation by oxidizing agent, 

hydrolysis by strong acid or base) 

 fouling or scaling 

 mechanical leakage (membrane de-

lamination, membrane surface 

damage, defective element parts  

If polyamide RO membrane elements are 

exposed to oxidizing chemicals, irreparable 

damage will happen to the membrane, 

normally followed by a decrease of salt 

rejection. In this case, the lead element is 

typically more affected than the downstream 

elements. And, heavy metal ions (Cu, Co, Mn, 

etc.) can accelerate the oxidation by catalysis. 

Causes of mechanical leakage are usually: 

 membrane de-lamination 

 membrane surface damage (fracture, 

abrasion, scratch) 

 glue line failure 

 O-ring leak or brine seal leak 

 interconnector or center pipe crack 

Because mechanical leakage often results 

in the direct passage of feed or concentrate 
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water to the permeate (passing the 

membrane), the leakage greatly affects the 

RO system rejection.  

1.2.2 Determination of the 

specific element with 

decreased rejection 

To determine the specific element which 

has low rejection from mechanical leakage or 

the oxidation, a center pipe probing method is 

often used on site.  

First, the suspected leakage vessels are 

specified by pressure vessel profile. In all 

vessels, TDS or conductivity or other relevant 

quality values are individually checked by 

comparing to baseline start-up data. If one 

vessel shows a significantly higher permeate 

conductivity than the other vessels of the 

same stage, the center pipe probing method is 

performed to this vessel. A flexible tube is 

inserted through the permeate port of the 

vessel to measure the permeate TDS or 

conductivity, or other relevant quality values at 

known intervals through the vessel. Figure 1.2 

shows the conductivity profile from a center 

pipe probing method.  

 

 

Figure 1.2 Conductivity profile from a center pipe probing method  

 

1.2.3 Permeate flow rate 

decrease case 

In the RO system, the causes of permeate 

flow rate decrease are usually: 

  changes in operating conditions (feed 

composition, temperature, pressure, 

recovery rate etc.) 

 membrane fouling (insoluble solids, 

microbiological fouling, chemical 

fouling) 

 membrane scaling 

Membrane fouling and membrane scaling 

are described in more detail in a separate 

Technical Service Bulletin available on our 

Lewabrane® web site. Once permeate flow 
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rate decreases, operating pressure should be 

increased to maintain a constant permeate 

flow rate. When the operating pressure 

increases, any foulants are pressurized, and 

pressed into the pore of the membrane 

typically resulting in temporary lead element 

flux increases. But this means that the foulant 

will be more difficult to remove, and that 

membrane fouling will be accelerated. If the 

permeate flow rate of the element is too low 

and cannot be restored by cleaning, the 

element should be replaced. 

To characterize fouling or scaling, the 

below indications are typical: 

 Fouling is often found in lead element 

of first stage, while scaling occurs in 

end element of last stage.  

 A gel like structure is a strong 

indication for biofouling. 

 White crystal structure is a strong 

indication for scaling. 

It is important to remember that a final 

conclusion regarding fouling and scaling is 

often confirmed by autopsy of the RO 

element. 

1.2.4 Pressure drop increase 

case 

Pressure drop increase has the same 

cause as permeate flow rate decrease that is 

usually plugging of the feed or concentrate 

channel with the fouling or scaling materials. 

As the pressure drop increases, the thrust 

force may damage the RO element 

(transformation of the element; telescoping, 

etc.). Additionally, as described earlier, the 

higher operational pressure will accelerate the 

fouling process.  

1.3 Causes of Performance 

Change, and 

Countermeasures 

Specific performance changes in the 

permeate flow rate, the salt rejection and the 

pressure drop can usually be related to 

specific causes. Although, the symptoms of 

different causes may overlap, typically there is 

one main symptom causing the majority of the 

trouble. In Table 1.1, an overview of the 

causes in RO system performance changes 

are shown, their possible causes, typical 

tendency of performance change, and its 

countermeasures are given.  
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Causes 

Performance Changes 

Countermeasure 
Product 

Flow Rate 
Rejection 

Differential 

Pressure 

Leak from element parts (O-

Ring, brine seal, center 

pipe) 

   Replace the parts 

Membrane leak (back 

pressure, abrasion) 

   Replace the element 

Degradation of separating 

membrane (Oxidation) 

   Replace the element 

Degradation of support 

membrane (Solvent) 

   Replace the element 

Scaling 
   Cleaning, Improve 

pretreatment (scale control) 

Biofouling 
   Cleaning, Disinfection, 

Improve treatment 

Particle fouling or Colloidal 

fouling 

   Cleaning, Improve treatment 

Chemical fouling 

(Adsorption) 

   Cleaning, Replace the 

element, Improve 

pretreatment 

Table 1.1: Typical tendency of RO system performance changes and its countermeasures 

 increase 

 decrease 

 not change 

 main symptom 

 

1.4 Evaluation Steps during 

Troubleshooting 

1.4.1 Evaluation of system 

performance and 

operation 

If the plant performance is not satisfactory, 

the first step is to calibrate the measuring 

instruments. Then, the next step is to evaluate 

the performance and the operation of the 

entire system. This is done on the basis of 

normalized plant data (permeate flow rate, 

rejection and pressure drop), usually 

calculated by a normalization program. When 

the actual normalized plant performance is 

compared against the performance at start-up, 

any significant RO performance deterioration 

can be directly identified, and subsequently 

investigated. 

1.4.2 Element performance 

test on site 

In case of a change in RO plant 

performance, a single element performance 

test on site could be conducted to investigate 

the situation (assuming measuring equipment 

exists on site). The tests usually consist of:  
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 Visual inspection of the exterior of the 

RO element  

 Measuring the weight of the RO 

element 

 Measuring RO element performance, 

such as flow and rejection at standard 

conditions  

 Comparing the change in RO element 

performance before/ after cleaning  

When measuring the weight of RO 

elements, the element should be kept 

standing vertically for 30 minutes (to drain 

water) before measuring the weight. A new 

RO element weight is about 15-16 kg in usual 

wet conditions. Measuring the RO element 

weight will help to understand the fouling or 

scaling tendency in the pressure vessel.  

Figure 1.3 shows an example of weight 

changes of fouled elements in a pressure 

vessel. 

 

 

 

 

Figure1.3: Example weight measurement 

 

 

1.4.3 Returned element 

inspection 

When the causes of a plant performance 

change are not known, or when they should 

be confirmed, one or more elements of the 

system should be returned to the membrane 

manufacturer (LANXESS) for individual 

element analysis. Inspection items of returned 

element are usually: 

1. Visual inspection - outlook, photograph, 

weight 

2. Standard element performance 

measurement - salt rejection, permeate 

flow rate, pressure drop 

3. Element autopsy  

4. Standard performance measurement of 

autopsied membrane - salt rejection, 

permeate flux 

5. Analysis of foulant or scale - weight, 

water content, rate of ash, inorganic or 

organic analysis 

6. Observation of physical damage - dye 

test, photography of membrane surface 

7. Judgement of chlorine contact - 

Fujiwara test etc. 

8. Dipping test (of autopsied membrane) - 

in cleaning solution, then performance 

measured 

9. Cleaning test (element) 

10. Inspection report 
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DISCLAIMER 

Health and Safety Information: Appropriate 

literature has been assembled which provides 

information concerning the health and safety 

precautions that must be observed when 

handling the LANXESS products mentioned in 

this publication. For materials mentioned 

which are not LANXESS products, appropriate 

industrial hygiene and other safety 

precautions recommended by their 

manufacturers should be followed. Before 

working with any of these products, you must 

read and become familiar with the available 

information on their hazards, proper use and 

handling. This cannot be overemphasized. 

Information is available in several forms, e.g., 

material safety data sheets, product 

information and product labels. Consult your 

LANXESS representative in Germany or 

contact the Regulatory Affairs and Product 

Safety Department of LANXESS Deutschland 

GmbH or - for business in the USA - the 

LANXESS Product Safety and Regulatory 

Affairs Department in Pittsburgh, PA, USA.  

Regulatory Compliance Information: Some 

of the end uses of the products described in 

this publication must comply with applicable 

regulations, such as the FDA, BfR, NSF, 

USDA, and CPSC. If you have any questions 

on the regulatory status of these products, 

contact - for business in the USA - your 

LANXESS Corporation representative, the 

LANXESS Regulatory Affairs Manager in 

Pittsburgh, PA, USA or for business outside 

US the Regulatory Affairs and Product Safety 

Department of LANXESS Deutschland GmbH 

in Germany.  

The manner in which you use and the 

purpose to which you put and utilize our 

products, technical assistance and information 

(whether verbal, written or by way of 

production evaluations), including any 

suggested formulations and recommendations 

are beyond our control.  

 

Therefore, it is imperative that you test our 

products, technical assistance and information 

to determine to your own satisfaction whether 

they are suitable for your intended uses and 

applications. This application-specific analysis 

must at least include testing to determine 

suitability from a technical as well as health, 

safety, and environmental standpoint. Such 

testing has not necessarily been done by us. 

Unless we otherwise agree in writing, all 

products are sold strictly pursuant to the terms 

of our standard conditions of sale. All 

information and technical assistance is given 

without warranty or guarantee and is subject 

to change without notice. It is expressly 

understood and agreed that you assume and 

hereby expressly release us from all liability, 

in tort, contract or otherwise, incurred in 

connection with the use of our products, 

technical assistance, and information.  

Any statement or recommendation not 

contained herein is unauthorized and shall not 

bind us. Nothing herein shall be construed as 

a recommendation to use any product in 

conflict with patents covering any material or 

its use. No license is implied or in fact granted 

under the claims of any patent.  
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