Seasonal Challenges for Ion Exchange Resin
Systems: How Fall and Winter Conditions
Affect Performance

As temperatures drop and seasonal changes take effect, industrial water treatment systems face a
unique set of challenges. Ion exchange resin beds—critical to maintaining water purity—are
particularly vulnerable during fall and winter. Understanding how colder weather and organic
runoff affect resin performance can help you optimize your system, minimize downtime, and
extend resin life.

1. Slower Ion Exchange Kinetics in Cold Water

When temperatures fall, the kinetics of ion exchange slow significantly. Cold water reduces the
rate at which ions diffuse into and out of the resin beads. This slower movement impairs the
overall exchange efficiency, especially in low-conductivity polishing or demineralization
systems, potentially resulting in lower quality effluent or increased regenerations.

2. Organic Fouling from Tannins and Lignins

During the fall, decaying vegetation releases tannins and lignins into surface water sources.
These color-causing organic molecules can pass through pre-treatment systems and bind
irreversibly to anion exchange resins. Once fouled, these active sites lose capacity, reducing
system throughput and water quality.

3. Influx of Humic and Fulvic Acids

Stormwater runoff often carries humic and fulvic acids—naturally occurring organics that
increase Total Organic Carbon (TOC) levels. These compounds:

e Contribute to biofilm formation and disinfection byproducts (DBPs)
e Shorten the life of strong base anion (SBA) resin
e Are difficult to remove with conventional regeneration methods



4. Regeneration Efficiency Declines in Cold Weather

The performance of chemical regenerants like acid and caustic declines with lower water
temperatures. This directly impacts the regeneration of strong acid cation (SAC) and strong base
anion (SBA) resins, leading to incomplete ion replacement and reduced run lengths.

5. Increased Suspended Solids from Runoff

Seasonal rain and melting snow carry dirt, silt, and organic debris into feedwater systems.
Without proper clarification or filtration, these suspended solids accumulate in the resin bed,
increasing differential pressure and causing channeling, which reduces ion exchange contact and
overall system efficiency.

6. Pressure Drop and Resin Bed Compaction

Cold water is more viscous and can hinder proper backwash expansion. Poor expansion results
n:

e Resin bed mounding or compaction
e Incomplete resin separation in mixed beds

e Channeling and flow imbalances

All of which negatively affect system performance and throughput.

7. Disinfectant Carryover and Resin Degradation

To combat increased organic loads, some plants boost chlorine dosing. However, without
adequate dechlorination, residual disinfectants can oxidize and damage ion exchange resins—
particularly SBA resin—leading to loss of capacity and resin bead breakdown.

8. Silica Leakage at Low Temperatures

Silica removal is a critical application for SBA resins. Unfortunately, colder water reduces the
resin’s affinity for silica, leading to increased silica leakage in deionized water or boiler feed
applications. This can trigger downstream equipment damage or out-of-spec water quality.



9. Thermal Shock from Sudden Temperature Changes

Rapid changes in water temperature—such as from warm storage tanks to freezing influent—can
induce thermal stress on resin beads. This may cause beads to crack or fracture, increasing fines
generation, reducing flow, and shortening resin service life.

10. Shorter Resin Run Lengths Due to Increased Organic
Loading

All the above factors—organic loading, colder water, and mechanical issues—contribute to more
frequent resin exhaustion. The result:

e More regenerations

e Higher chemical and water use
e Increased waste generation

o Elevated operating costs

How to Protect Your Resin System This Season

Recirculation Technologies, LLC (RTI) offers comprehensive solutions to diagnose, maintain,
and restore your resin systems during challenging weather conditions:

Lab Testing & Diagnostics — Capacity, fouling, and moisture analysis

On-Site & Off-Site Resin Cleaning — Tailored to your system and fouling type
Pump & Hold Services — Enable vessel inspections and maintenance
Activated Carbon Installation — Reduce organic loads before resin beds
Resin Replacement & Rental Options — Ready for emergency situations

& Key Facts About Lignin:

Lignin is a complex organic polymer found in the cell walls of plants, particularly in wood and
bark. It acts as a natural binder that gives plants their structural strength and rigidity.



e Role in Nature:
Lignin binds cellulose fibers together, making plant tissues rigid and resistant to decay.
It’s one of the most abundant organic polymers on Earth, after cellulose.
e Source in Water Treatment:
In industrial water systems—especially those sourcing water from rivers, lakes, or areas
with heavy vegetation—Ilignins can enter the water supply through decaying plant
matter (especially in fall) or pulp and paper process waste.
e Impact on Ion Exchange Resin:
o Lignins are considered organic foulants.
o They are negatively charged, making them particularly problematic for anion
exchange resin, where they bind to the active sites.
Once fouled, resin loses capacity and throughput.
Lignin fouling is difficult to reverse without specialized cleaning protocols.

/\ Why Lignin Matters in Water Treatment:

e (Causes organic fouling in strong base anion resins

e Leads to reduced system performance and water quality
e Increases chemical usage due to frequent regenerations

e (Can permanently damage resin if not properly removed

@ RTI’s Solution:

Recirculation Technologies (RTI) offers lab testing to detect lignin fouling and uses patented
ReStore+ cleaning protocols to restore fouled anion resin—reducing replacement costs and
improving throughput.

Qe Let RTI Help You Winter-Proof Your Resin System

Protect performance and prevent seasonal issues before they escalate.
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