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Client Background

A major paper manufacturer is a global leader in the paper and 
packaging industry with operations across North America and around 
the world. Its businesses include industrial and consumer packaging 
and uncoated papers. The company’s mill, located in the Southeastern 
United States, is one of the most high-yielding paper mills in the world 
producing light, medium and heavy weight coated paperboard for 
packaging food, liquid aseptic, tobacco and much more.  

Situation Background

The company’s outage planner/reliability engineer for power 
contacted Recirculation Technologies (RTI) with concerns about the 
mill’s decreasing water throughput in its water system. To determine 
both the condition of the resin and any benefits the mill would 
receive as a result of restoring the resin, RTI obtained samples from 
the mill’s water system and conducted pre-treatment tests in its 
specialized lab. The mill’s demineralizer system contains four trains 
of resin: one train (train #2) had been replaced with new resin  
before RTI’s “initial” analysis, so RTI only restored the resin in  
three of the four trains: trains #1, #3 and #4.

Project Goals

To increase ion exchange resin effectiveness and  
throughput by tracking water system throughput  
performance over time using prior data during  
and after two separate resin cleanings.
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Methodology

RTI completed a two-step process including first cleaning/restoring resin trains #1,  
#3 and #4; and secondly, working with the company to track throughput data over the 
next year to determine potential improvements for the water system.  

RTI:
●  Conducted resin lab analyses to determine initial condition of resin and recommend  

a course of action
● Cleaned/restored ion exchange resin in trains #1, #3 and #4
●  Collected and graphed data for actual throughput for all four trains daily in 

conjunction with the client team
●  Collected data on inlet water conductivity since it has a direct but inverse influence  

on throughput

RTI then normalized the inlet conductivity data to remove the variable effect that it has on 
throughput. This allowed throughput to be monitored as if inlet conductivity was constant, 
showing the real increase compared to pre-cleaning. After throughput data was normalized  
it was broken down into the following categories:

●  Average throughput before the cleaning 
●  Average throughput 1 - 3 months after the cleaning
●  Average throughput 4 - 6 months after the cleaning
●  Average throughput 7 - several months after the cleaning

Throughput Results: Initial Cleaning | March, 2014

After the initial cleaning resin analysis results showed that normalized throughput 
had a substantial improvement, which indicated the cleaning was extremely successful. 
Using the data collected, RTI determined that each train experienced an overall increase in 
throughput; the initial throughput increase from the three cleaned trains was 27.6%, and the 
overall average increase during the entire time period was 22%. This resulted in an initial 
similar significant reduction in regen chemical costs. 

The breakdown of increased throughput per train after initial cleaning:
●  Train #1 +21%
●  Train #2 Replaced/not measured
●  Train #3 +38%
●  Train #4 +24%
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The mill’s ability to track throughput over time was critical to both understand how 
the system was performing and determine when to begin planning for additional resin 
maintenance. The resin is designed to take hardness and organic material out of the water, 
so over time that fouling will begin to affect resin performance and throughput. This was 
reflected in the period after the initial cleaning on all of the mill’s trains.

The following graph uses Train #3 as an example:

Three key findings from this data include:

●  The initial throughput improvement of 38% held for three or four months.
●  As the resin got fouled, throughput declined – but it was still 20% higher after  

9 months.
●  As throughput declined, it became more apparent when to schedule the next cleaning.  

Resin analysis in RTI’s lab confirmed the expected results.
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Financial Results: Three Trains Cleaned

RTI’s throughput analysis data determined water throughput remained consistently higher 
than before the cleanings by an average of 22%. However, diligent tracking of normalized 
throughput data shows the amount of the increased throughput declined over time as 
the cleaned resin began to re-foul. As resin fouls, throughput (and savings) also began to 
decline, indicating a renewed need for a resin restoration project. Still, even with declining 
throughput due to fouling, the mill saved over $273,000 per year in cumulative regeneration 
chemical costs, as seen in the graph below.

Throughput Results: Second Cleaning | April, 2015

At the company’s request, RTI conducted a second round of cleaning on train #3 and train 
#4 in April 2015, about 12 months after the initial cleaning and achieved similar results.

The breakdown of increased throughput per train after second cleaning:
●  Train #3  +20%
●  Train #4  +23%
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Overall Summary

Cleaning resin is a continuous process that keeps throughput high 
and water system operation consistent, and its benefits are realized 
at the beginning of the process and also over time. Using data to track 
throughput, including normalizing throughput to account for inlet 
conductivity changes, is important for tracking progress and identifying 
future action dates, such as additional cleanings.

Based on the the mill’s water source and past fouling trends, RTI 
recommended the mill clean its resin at least every 12 months, in addition 
to frequent resin analysis and throughput monitoring to pinpoint the 
system fouling rate and future cleanings.

As a result of the resin cleaning process, the company not only has a better 
operating water plant, but has saved significantly in regard to operational 
costs, mainly regeneration chemicals. 
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