
Residual free chlorine is commonly used to
protect water systems from microbial
contamination. However, once water reaches
reverse osmosis (RO) membranes, that same
chlorine can become highly destructive.
Polyamide RO membranes are vulnerable to
oxidation, leading to reduced rejection
performance, increased salt passage, shortened
membrane life and higher operating costs. 
Traditional dechlorination methods typically
rely on activated carbon filtration or sodium
bisulfite dosing. While effective, both
approaches introduce operational challenges
including media replacement, chemical
handling, biological growth risk and ongoing
maintenance requirements. 
Nuvonic's UV dechlorination technology
provides a chemical-free alternative that
simultaneously destroys free chlorine and
reduces the microbial challenge entering the RO
system. 

UV Dechlorination for RO Membrane Protection

Removes free chlorine before RO
Protects RO/NF membranes
Cuts chemical and carbon
dependency
Supports lower maintenance and
uptime

UV Dechlorination for RO
Protection

The Design Challenge

Successful UV dechlorination requires much more than
simply reducing chlorine concentration. The solution
must achieve:

Reliable free chlorine destruction to defined outlet
residual limits.
Protection of chlorine-sensitive RO and NF
membranes.
Consistent performance across varying flow rates
and water qualities.
Reduced operational dependence on chemicals or
activated carbon.
Improved biological control upstream of membrane
systems. 

Water quality variables such as UV transmittance, pH,
organic content, chlorine concentration and hydraulics
all influence UV performance and must be considered
during system design.  
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Achieving Chemical-Free Free Chlorine Removal
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The Solution
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Nuvonic's medium-pressure UV technology uses a
broad wavelength spectrum that overlaps the
absorption bands of both hypochlorous acid (HOCl)
and hypochlorite ion (OCl⁻), the two primary forms of
free chlorine in water. This enables highly effective
photochemical destruction of free chlorine without
chemical addition. 

Unlike activated carbon systems, UV introduces:
No media replacement requirements.
No backwash water consumption.
No chemical storage or handling.
No risk of biologically active carbon beds. 

At the same time, the UV process provides
microbiological inactivation immediately upstream of
the RO membranes, creating additional value beyond
dechlorination alone. 

Effective Free Chlorine Reduction
Proven destruction of free chlorine to membrane-
protection targets.
Performance validated through laboratory and
field installations.
Suitable for applications requiring residuals below
analytical detection limits. 

Enhanced RO Protection
Eliminates oxidant damage risks associated with
chlorine breakthrough.
Supports stable membrane performance and salt
rejection.
Helps reduce membrane replacement costs. 

Reduced Operational Burden
No chemical dosing infrastructure.
No activated carbon replacement.
Lower maintenance requirements and simplified
operation.

Biofouling Risk Reduction
Inactivates microorganisms immediately before
membrane treatment.
Reduces biological loading entering RO systems.
Supports reduced CIP frequency and improved
system uptime where biofouling is a key
operational challenge. 

Performance Highlights: Results That Matter
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UV dechlorination is a proven approach for
facilities seeking reliable RO membrane
protection without the operational burden of
chemicals or activated carbon systems.

By combining effective chlorine destruction
with microbiological control, Nuvonic's
medium-pressure UV technology delivers dual-
process value that supports membrane
performance, reduces maintenance demands
and lowers total operating costs.

The result is a simpler, more sustainable water
treatment process that protects critical assets
while improving operational efficiency.

Conclusion

Proven Results in the Field
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A power-generation installation at Plant Bowen
demonstrated average free chlorine reduction from
approximately 0.20 mg/L to below 0.02 mg/L using
medium-pressure UV technology. The project
eliminated routine sodium metabisulfite
consumption during evaluation periods and
contributed to significant operational savings.  

Additional pharmaceutical and industrial water
installations have demonstrated stable membrane
protection, successful chlorine destruction and long-
term operational reliability without continuous
chemical dosing. 

Compared with activated carbon filtration and
chemical dechlorination, UV technology provides a
highly automated, sustainable and low-maintenance
solution.

Benefits include:

Chemical-free free chlorine removal
Protection of RO and NF membranes
Lower operating costs
Reduced maintenance requirements
Improved biological control
Continuous automated treatment
Long-term operational reliability

Why Choose UV for RO Dechlorination?

Common applications include power,
pharmaceutical, food and beverage,
and industrial water treatment
facilities where RO membrane
protection is critical.

What industries use UV
dechlorination before RO?
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