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Is your RO program This eBook provides a practical

guide to maximizing the value

keeping Up? of your RO system, including:

Clean, consistent water protects product quality, keeps equipment An overview of the most significant

running smoothly, and drives overall plant efficiency - and RO obstacles to effective RO management

s at the center of treating that water.

A roadmap to higher performing RO systems
that operators can leverage across most
RO use cases

But too often, misconceptions and lack
of know-how undermine streamlined RO.
Knowledge gaps can contribute to significant inefficiencies, from missed

warning signs to reactive maintenance. Poor membrane management How modern pretreatment performance
]

monitoring, and membrane care solutions
support more efficient operations

can balloon overhead costs and drive excessive downtime.
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New pressures are reshaping the water room
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Plants face constant trade-offs between accelerating output, protecting assets, and adjusting to a changing industry landscape.

Navigating
sustainability and
regulatory pressures

Plants must consider efficiency

In water-scarce regions, reporting
requirements, and effluent
treatment, all while maintaining
consistent productivity levels.
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Protecting
industrial

assets

Extending the life of expensive
RO membranes and other
core equipment is essential to
controlling costs and avoiding
unplanned downtime.

Meeting
consumer
demand

As portfolios diversify and
cost pressures mount, plants
must ensure ingredient water
quality remains consistent

to protect taste, safety, and
brand reputation.

Addressing

m labor gaps

Many operators lack RO
expertise. Even with advanced
readings, pinpointing issues
often requires deeper knowledge.
Without it, troubleshooting

IS reactive and costly.
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The problems you can't afford to ignore

Hidden RO problems build over time. If left unaddressed, the results can be supremely painful and costly.

PROBLEMS

FOULING: Feedwater debris soils membranes and hampers filtration
SCALING: Mineral solids on the membranes' surface undermines throughput

DEGRADATION: Wear and tear reduces long-term efficacy of membranes

CAUSES

PRETREATMENT GAPS: Inconsistent or ineffective dosing contributes to degradation
and excessive pressure that shorten membrane lifespan.

POOR VISIBILITY: If not actively monitored, problems are often misidentified or
overlooked, leading to loss of functionality or the membrane itself. And as RO systems
become increasingly automated, operator touchpoints decrease, which can delay
problem detection until the system is nearing failure.
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EFFECTS

MORE DOWNTIME: A reactive approach to
membrane issues means longer troubleshooting
periods, more unexpected stoppages, and
costlier disruptions.

SHORTER MEMBRANE LIFESPANS: Forcing
feedwater through fouled and scaled membranes
subjects expensive assets to avoidable pressure
and accelerates their decline.

WASTED RESOURCES: Reactive membrane
management makes resource-intensive cleaning
and sanitation the norm.
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The principles behind high-performing RO

With the right guiding principles, plants can transform their approach into a strategy that supports stable, lasting performance.

CONSISTENCY EFFICIENCY
o . wmm Best-in-class RO systems deliver reliable, More than squeezing higher recovery
repeatable water quality day after day —even . percentages, efficiency is about achieving
g as feedwater conditions shifts, or as production M= the sweet spot where performance, cost,
schedules push the system harder — not just and sustainability goals align.
under ideal conditions. C

2 o Digital visibility and real-time data enable
Consistency means producing quality water O operators to detect fouling or scaling before

and ensuring every process, from boilers It becomes a crisis, adjusting operations

to reuse, performs as expected. ! & inreal-time.
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LONGEVITY

A modern RO program balances efficiency
and output in order to maximize the life of
membranes. Optimized pretreatment,
calibrated cleaning, and proactive monitoring
ultimately extend usable life, reduce
premature replacements, and minimize
unplanned downtime.

This balance of protection and performance
allows plants to invest once and reap more
benefits from every membrane, year

after year.
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The three pillars of an effective @

RO program: Data, Chemistry, h :
and Expertise

Reliable data is essential for identifying problems before
they escalate, the right chemistries protect membranes
and extend their life, and experienced eyes keep the

ANV NNY

system tuned and running at its best.

Together, these pillars form the backbone of strong
RO programs — resilient, sustainable, and built
for the high-output demands of modern plants.

CHEMISTRY
EXPERTISE
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Data: detect problems early

ESTABLISH A FOUNDATION NORMALIZATION

Accurate data is the bedrock of optimized, effective RO. Without a Raw data can be challenging to interpret, or worse: misleading.
reliable monitoring and analysis function, operators cannot determine It doesn't account for factors such as pressure, conductivity, or

the source of performance changes. Leveraging trending data prevents temperature shifts. Normalized data corrects for these variables
guesswork and sets the stage for reliable monitoring. and provides a reliable view of system health.

DON'T WAIT FOR BREAKS STRATEGIC PLANNING

Proactive membrane management means staying ahead of the The most effective plants put energy into proactive cleaning plans
unexpected shutdowns that can lead to painful production slowdowns and use their foundation of reliable data to inform the when and how of
and stoppages. Real-time data indicates when performance is slipping, Interventions. This can prevent unnecessary downtime by determining
allowing for timely intervention, extending membrane life, and the optimal time to CIP, rather than relying on fixed cleaning schedules
preventing unplanned downtime. that risk wasteful and time-consuming overcleaning.
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Chemistry: protect your membranes

MATCH TO WATER VARIABILITY

Feedwater conditions are never static.
Pretreatment applications should be designed
to account for worst-case conditions, and
active monitoring of your RO systems will
help dial in the most efficient treatment.
Without this level of adaptability, membranes
face stress that contributes to higher
downtime and shorter asset life.
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CONTROL SCALING

Mineral scale is among the earliest and

most damaging causes of RO performance
decline. Targeted scale control helps stabilize
output and extend cleaning intervals,
maintaining high recovery rates and
protecting long-term efficiency.
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OPTIMIZE CLEANING CADENCE
Some plants rely on a fixed schedule, such

as one CIP per month, while others wait until
performance drops significantly. Neither of
these approaches will result in optimized CIP.
A data-driven cadence for targeted cleaning
can help operators attack specific problems
with the appropriate chemistries to boost
overall CIP efficiency and prevent premature
wear on membranes.
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@ Expertise: get tallored
support for your
operation

Especially in the context of high turnover, a lack of RO expertise
can throw a wrench in optimized operations. Digital monitoring
tools can help mitigate these issues with normalized data, intuitive
Interfaces, and predictive analytics. But these tools are most
effective when paired with an RO partner that can offer

bespoke, adaptable support.

Regular check-ins and training prevent minor issues from
escalating into major problems, helping teams stay compliant
and prepared. Expertise ultimately acts like performance
Insurance, reinforcing what's already working and helping
plants avoid slipping back into reactive troubleshooting.
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The value of a total-plant partnership

Ecolab goes beyond equipment or single-point solutions. With full-plant chemistry, advanced monitoring, and regulatory expertise,
Ecolab delivers the kind of partnership plants can count on for today's challenges and tomorrow’s demands.

MEMBRANE CARE PERFORMANCE MONITORING PRETREATMENT

PermaCare™ antiscalants prevent mineral deposits
that cause fouling and reduce output. Backed by a
long track record of strong performance, PermaCare™
antiscalants meet the demands of most water types,
protect against high levels of foulants, and are

NSF Standard 60 approved.

Ecolab solutions can also target particular foulants.
Our comprehensive range of cleaners are specifically
formulated to remove mineral scale, insoluble scale,
organic fouling, or microbial residue to restore
membrane performance.
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Ecolab’s 3D TRASAR™ for RO technology

provides real-time visibility into system health,
with automated reporting and actionable insights
that keep operators informed. By reducing reliance
on manual data collection and specialized labor,
3D TRASAR™ for RO improves efficiency while
also identifying early signs of fouling or drift.

With these insights, plants can intervene before
performance declines, maintaining steady output
and reducing unplanned downtime. The system
also provides visibility into antiscalant concentrations,
an essential factor for maintaining performance
when operating at optimized recovery rates.

Pretreatment is essential

for maximizing membrane
performance. Ecolab's
pretreatment equipment
ranges from softeners to
carbon filters to ion exchange
polishers, designed to treat
feedwater before it enters
your RO system. Tailoring
your feedwater is crucial to
maximizing RO efficiency and
protecting your membranes.
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Set up your RO program ¥
for long-term success |

Schedule a health assessment with Ecolab and discover how
a total-plant approach can enhance reliability, mitigate risk,
and prepare your operations for what's ahead.

Visit ecolab.com/offerings/3d-trasar-technology-for-membranes
for more information
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