
 LSI ( Langelier Saturation Index) - Langelier Saturation Index (LSI) is a set of water parameters that 
provide stability to the water by being used as an indicator of the corrosivity of the feed water. In 
other words it determine the amount of CaCo3 dissolved in water. High value of LSI (greater than 
+0.3) defines excess amount of CaCo3 presence in water and this eventually leads to scaling.

How is LSI reduced from water?

 Injecting scale inhibiting acids is the most cost-effective approach to reducing scale formation. 
There have been a wide variety of various antiscalant chemistries which have developed and 
produced different results and successes depending on the application and organic polymer 
implemented. Utilizing a similar make-up of RO antiscalants will allow the effective usage of 
calcium carbonate and sulfate salts during the operation of any reverse osmosis system. Reverse 
osmosis will ultimately affect the calcium carbonate, pH and scaling, which accordingly will 
determine the LSI level

SDI water treatment is a process that is used to ensure the reduction of suspended solids for the 
purposes of improving water quality and preventing unwanted effects such as corrosion. To 
understand the importance of SDI water treatment, there must be an understanding of what SDI is. 
Silt density index (SDI) is a widely-used parameter which measures the total amount of suspended 
solids in water sources. SDI informs users of prospective fouling occurrences in water treatment 
technology including reverse osmosis and nanofiltration systems, and is therefore generally 
utilized in their design and option.
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In regards to SDI’s use in seawater reverse osmosis applications, it is used to estimate the 
suitability of the incoming water with the reverse osmosis membranes. It is a common quantifier of 
substance levels occurring in the water, and dependent on ascertaining the levels of substances 
most accountable for membrane fouling.

HOW IS SDI USED?

SDI is a straightforward and beneficial tool comprehensively utilized in large-scale water treatment 
plants as standardized testing devices to ascertain the probability of RO and NF membranes.

How is SDI reduced from water?

When the SDI is high, the quality of water is lower. The primary technology used to decrease the 
amount of silt within the water is media filtration. For surface water that contains a high silt 
concentration, pre-screening and more advanced water filtration systems are needed to completely 
rid of the unwanted SDI.

If the recovery for an element in your Reverse Osmosis (RO) system is exceeding the specified limit, 
and we are looking to address this issue by focusing on the membranes, consider the following 
solutions:

Membrane Replacement:

Upgrade to High-Rejection Membranes:

Optimize Feed Pressure:

Implement a Two-Stage RO System:

Recovery for an element is exceeding the limit
specified

Over time, RO membranes can degrade or become fouled, leading to reduced performance. 
If the recovery is consistently exceeding the limit, it might be time to replace the 
membranes. Follow the manufacturer's recommendations for the replacement frequency.

Consider upgrading to membranes with higher rejection capabilities. High-rejection 
membranes are designed to allow less undesired solutes to pass through, resulting in 
better water quality and potentially higher recovery rates.

Check if the feed pressure is within the recommended range for your specific membranes. 
Operating within the optimal pressure range helps maintain the efficiency of the 
membranes and can improve recovery.

If feasible, consider implementing a two-stage RO system. In a two-stage system, the 
concentrate from the first stage becomes the feedwater for the second stage. This setup 
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Pressure Adjustment:

Enhance Pre-Treatment:

Optimize System Design:

Temperature Control:

If the concentration flow rate of at least one element is low in your Reverse Osmosis (RO) plant, 
and we are considering reversing the reject flow to address this issue, it's important to note that 
manipulating the reject flow can have implications for the overall system performance. Here are 
some considerations and potential solutions:

Understand the Cause:

Optimize Feedwater Pre-Treatment:

can enhance overall recovery while maintaining water quality.

Adjust the operating pressure of the RO system within the specified range. This can impact 
the permeate and concentrate flow rates, influencing the recovery rate. However, be 
cautious not to exceed the pressure limits recommended by the membrane manufacturer.

Improve pre-treatment processes to reduce the load on the RO membranes. This may 
involve adding additional pre-filtration stages or implementing advanced pre-treatment 
technologies to ensure cleaner feedwater.

Ensure that the RO system is designed for optimal performance. Consider factors such as 
membrane configuration, flow rates, and the overall system layout. An efficiently designed 
system can contribute to better recovery rates.

Maintain the recommended temperature for the RO system. In some cases, adjusting the 
temperature within the specified range can positively impact membrane performance and 
recovery.

Conc Flow Rate of an element is low

Identify the specific element or elements for which the concentration is low. Understanding 
the cause (e.g., membrane fouling, scaling, inadequate pre-treatment) is crucial for 
determining an appropriate solution.

Improve pre-treatment processes to ensure that the feedwater entering the RO system is of 
high quality. This may involve upgrading pre-filters, implementing additional treatment 
steps, or adjusting chemical dosing.



Adjust System Recovery:

Optimize Reject Flow Recirculation:

Consider Reject Flow Splitting:

Check Membrane Integrity:

Evaluate System Scaling:

If the permeate flux of at least one element in your Reverse Osmosis (RO) system is higher than 
recommended, and we are looking to address this issue by increasing membrane performance, 
consider the following solutions:

Explore Membrane Replacement:

Upgrade to High-Flux Membranes:

If the concentration of a specific element is consistently low, consider adjusting the overall 
recovery rate of the RO system. Lowering the recovery rate can increase the concentration 
of the rejected elements, potentially addressing the issue.

If you are considering reversing the reject flow, ensure that this process is done carefully. 
Reversing the reject flow can increase the concentration of rejected elements. This 
recirculation can be achieved using a recirculation pump and a properly designed 
recirculation loop.

Instead of reversing the entire reject flow, consider splitting the reject flow and 
reintroducing a portion of it into the feed stream. This can increase the concentration of 
rejected elements without compromising the overall system performance.

Ensure that the RO membranes are in good condition. Membrane fouling or damage can 
lead to uneven rejection rates for different elements. Regular membrane inspection and 
maintenance are essential.

Scaling on the membranes can affect the rejection rates. If scaling is a concern, implement 
appropriate anti-scaling measures and perform routine cleaning procedures.

The permeate flux of an element is higher than
recommended

Assess the condition and age of the current membranes. Aging or fouled membranes may 
contribute to increased permeate flux. Consider installing new, high-performance 
membranes to address this issue.



Fine-Tune Feed Pressure:

Optimize Recovery Rate:

Inspect for Membrane Fouling:

Integrate Advanced Pre-Treatment:

Control Temperature Variables:

Refine System Design:

Consider transitioning to membranes with a higher flux rating. These advanced membranes 
allow increased water passage while maintaining rejection capabilities. Consult the 
membrane manufacturer for suitable upgrade options.

Make precise adjustments to the operating pressure within the recommended range. A 
controlled increase in feed pressure can enhance permeate flux, but exercise caution not to 
surpass the pressure limits to avoid membrane damage.

Fine-tune the overall recovery rate of the RO system. A strategic increase in recovery rate 
may enhance permeate flux for specific elements. However, be mindful of potential 
challenges such as concentration polarization and scaling.

Conduct a thorough examination for membrane fouling, a common factor leading to 
reduced permeate flux. If fouling is detected, consider implementing more frequent 
cleaning schedules or optimizing pre-treatment processes.

Strengthen pre-treatment processes to eliminate impurities impacting membrane 
performance. Consider integrating additional pre-filtration stages or advanced pre-
treatment technologies to enhance overall water quality.

Maintain the recommended temperature range for the RO system. Adjusting the 
temperature within specified limits can positively influence membrane performance and 
contribute to improved permeate flux.

Evaluate the overall system design to ensure optimal efficiency. Factors such as membrane 
configuration, flow rates, and system layout can significantly influence membrane 
performance.

For aiming Higher Recovery



Enhancing the recovery rate in a Reverse Osmosis (RO) system with a multi-arrangement of 
membranes involves optimizing the design and operation of the system. Here are some tips to 
achieve higher recovery in an RO system with a multi-arrangement of membranes:

Parallel and Series Combination:

Optimize Arrangement Configuration:

Uniform Feed Distribution:

Balanced Permeate Collection:

Pressure Control Across Arrays:

Optimize Flow Rates:

Concentrate Recirculation:

Two-Stage RO System:

Consider combining parallel and series arrangements of membrane elements. This hybrid 
configuration allows for increased throughput and higher recovery rates by distributing the 
feedwater across multiple parallel arrays and then serially processing the concentrate.

Evaluate different configurations for the multi-arrangement of membranes. Experiment 
with variations in the number and arrangement of membrane elements in both parallel and 
series to find the optimal configuration for your specific water source.

Ensure uniform distribution of feedwater to all membrane arrays. Balanced feed 
distribution helps maintain consistent performance across the system and prevents 
concentration polarization.

Implement a well-designed permeate collection system to ensure that permeate is 
collected evenly from all membrane arrays. Balanced permeate collection contributes to 
uniform recovery rates.

Monitor and control the pressure across each membrane array in the multi-arrangement. 
Maintaining uniform pressure helps ensure consistent performance and recovery rates for 
all arrays.

Adjust feed flow rates and permeate flow rates for each membrane array to optimize 
overall recovery. Fine-tune these parameters to achieve maximum efficiency while avoiding 
concentration polarization.

Utilize concentrate recirculation within and between membrane arrays to enhance recovery 
rates. Recirculating a portion of the concentrate back into the feed stream can increase 
overall recovery without compromising system efficiency.



Monitor and Control Concentration Polarization:

Regular System Audits:

Membrane Cleaning and Maintenance:

Explore the possibility of a two-stage RO system with multi-arrangement in each stage. This 
configuration can offer improved recovery rates by processing the concentrate from the 
first stage in a parallel or series arrangement in the second stage.

Implement measures to monitor and control concentration polarization, as it can 
significantly affect recovery rates. Techniques such as periodic backwashing or anti-scalant 
injection can help mitigate polarization effects.

Conduct regular audits and performance assessments of the multi-arrangement system. 
Periodic checks can help identify any variations or issues and allow for timely corrective 
actions.

Establish a routine cleaning and maintenance schedule for all membrane arrays. Clean 
membranes operate more efficiently and can sustain higher recovery rates over time.


