
PRODUCT NAME

NALCO ACT® BT-22
Advanced Condensate Treatment

PRODUCT DESCRIPTION AND APPLICATION
Nalco ACT BT-22 is a corrosion inhibitor designed for use in steam and condensate systems. Nalco ACT 
BT-22 may be used at temperatures up to 252°C (486°F).  Nalco ACT BT-22 is recommended for boilers 
operating up to 600 psig.  Nalco ACT BT-22 contains no amines or other nitrogen-containing compounds. 
Nalco ACT BT-22 is nonvolatile and does not alter condensate pH.  Nalco ACT BT-22  provides protection 
from carbonic acid and oxygen-accelerated corrosion in the condensate system by forming a hydrophobic 
barrier on the metal surface.  Nalco ACT BT-22 effectively reduces condensate system maintenance costs 
and minimizes the potential of boiler tube failures caused by metallic corrosion products in the returned 
condensate.

PHYSICAL & CHEMICAL PROPERTIES
These properties are typical.  Refer to the Material Safety Data Sheet (MSDS), SECTION 9, for the most 
current data.

Form Liquid
Appearance White
Odor None
Solubility in Water Complete
Density @ 25°C (77°F) 0.995 kg/l
Specific Gravity @ 25°C (77°F) 0.995
pH 100% (typical) 6.1
Freeze-Thaw Not recoverable
Viscosity <150 cp
Flash Point (PMCC) >93°C (>200°F)
VOC (%) 0%
Vapor Pressure @ 25°C (77°F) 23.8 mm Hg
Vapor Pressure @ 38°C (100°F) 49.7 mm Hg

IMPORTANT:  SHELF-LIFE MANAGEMENT

The NALCO ACT products offer many safety and regulatory benefits because it is made of food industry 
ingredients.  However, shelf-life management is an important component to program success that both the 
customer and representative should both share.

Order correct package size for 90 days use.  Package size must be determined based upon a 90 
day inventory (consider seasonality).  See example in Sample Dosage Calculation below.
Order only one container at a time to avoid product aging at the customer site.
Follow shelf-life instructions on the label regarding expiration date.

For best results:
The first trial order should be a drum or smaller quantity.  
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Once dosage rates are established, calculate estimated yearly consumption.  Then divide this 
value by 4 to determine the proper package size.
Do not adulterate the product by adding water.  This will compromise product shelf-life.

REGULATORY APPROVALS
Refer to the Material Safety Data Sheet (MSDS), SECTION 15 for the most recent information on approvals.

Nalco ACT BT-22 enjoys certification by the National Sanitation Foundation (NSF International) for use for 
Boiler Water Treatment uses with meat, poultry, and other processing areas.  This is similar to the USDA G6 
certification.

Nalco ACT BT-22 is approved for use by the FDA as an anticorrosive agent in steam boilers where the 
steam may contact food under 21 CFR 173.310 - Boiler Water Additives.  Nalco ACT BT-22 is limited to 
3000 ppm as product in the steam.  

Nalco ACT BT-22 is class W1 Approved by the Canadian Food Inspection Agency (CFIA).

Nalco ACT BT-22 is approved Kosher/Pareve by the Chicago Rabbinical Council.

MATERIALS OF COMPATIBILITY

Compatible Not Compatible
Stainless Steel  304 Carbon Steel*
Stainless Steel 316
Vinyl
Polyethylene
Neoprene
PVC
Hypalon
Viton
Teflon
Buna-N
Polypropylene
Polyurethane
HDCL
Brass
EPDM

*The listed not compatible mild steel is due to previously noted problems with bulk storage.  Condensation 
occurring within the tank causes unsubmerged surfaces to rust.  The rust can then contaminate the product 
and customer system if it is washed into the bulk product with the next tank fill and injected with the product 
into the customer's system.

DOSAGE AND FEEDING
The dosage of Nalco ACT BT-22 will vary depending on the surface area of the condensate system and the 
severity of the condensate environment.  Exact dosage requirements will be determined by your on-site 
Nalco sales engineer.
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Overfeed of Nalco ACT BT-22 will result in excessive treatment costs and may result in boiler carryover.

Underfeed of Nalco ACT BT-22 will result in incomplete film formation, allowing corrosion to occur in the 
condensate system.

Since Nalco ACT distribution is dependent upon the mechanical force of steam, a minimum 
steam load of 10,000 lb/hr is recommended
low steam load applications may do better with Nalco ACT BT-22, which was specifically 
formulated for those applications
if the application experiences seasonal load swings (like a food plant), recommend an amine 
program during low flow season and Nalco ACT during high steam load season.
It is important to minimize boiler Carryover conditions caused by high alkalinity, frequent load 
swings, etc, can strip the Nalco ACT protective film leaving the condensate system unprotected 
and possibly returning Nalco ACT to the boiler which would lead to foaming and magnify the 
carryover.

The Nalco ACT BT-22 steam line feedpoint should ideally be located 10 pipe diameters upstream from the 
first take-off from boiler steam header, and after the take-off for the deaerator.  Make sure the feedpoint is 
not directly before a trap which would 'short circuit' dosing.  The Nalco ACT would collect in the steam trap 
before it has a chance to travel the system and instead be redirected to the feedwater tank which can lead to 
foaming in the boiler and leave the condensate system unprotected.

Nalco ACT BT-22 must be fed neat to the steam header through a stainless steel slotted injector. 
Retractable quills 231-P4634.88 and 231-P4694.88 are recommended in addition to nonretractable, cut and 
slotted quills such as 231-P4639.88.  Please refer to the "Determine the Right Injector Length" file in the 
Middle Market ACT Document Library or contact Equipment Solutions for assistance.

This product is nonvolatile.  Uniform mechanical distribution is critical for good performance.  It should be fed 
at a point of high steam flow to assure good distribution.  Avoid feeding to low-flow areas or to liquid 
condensate.

Nalco ACT BT-22 must be fed on a continuous basis to prevent corrosion of the condensate system.  If 
product is not fed continuously, it should be slaved to make-up water flow, feedwater flow or steam flow.  It is 
recommended to use a digital, 10 –12 litres per day pump for Nalco ACT BT-22  applications.  DO NOT 
SLUG FEED Nalco ACT BT-22.  

All chemically wetted components of Nalco ACT BT-22 feed systems (feedlines, pump heads, valves, etc.) 
must be of compatible material construction.  Pumps must be completely cleaned and rinsed with water 
before using to inject Nalco ACT BT-22.  It is also recommended to flush the chemical injection lines with 
water before switching from an amine program.

Find more info in the Nalco ACT Questions & Answers on Injection and Product Feed ->

Nalco ACT BT-22 should not be combined with other products.

Nalco ACT BT-22 has shown no detrimental effect on the performance of polymer or polymer/phosphate 
internal treatment programs.  (The effect on coordinated phosphate programs has not been evaluated.)
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Nalco ACT BT-22 should not be fed into superheated steam lines as the water contained in the product will 
flash to steam, leaving the active components of the product to deposit in the steam lines.

Overfeed of Nalco ACT BT-22 will result in excessive treatment costs and may result in boiler carryover. 
During overfeed conditions, the boiler blowdown may appear turbid, milky white, especially upon cooling.

In cases of overfeed, defined as more than 800 ppm of product in the boiler, some boilers have experienced 
carryover.  In these cases, stop product feed and resolve the carryover situation.  A boiler water antifoam 
like NALCO 750 can help to control any foaming.  When the carryover stops, start the Nalco ACT BT-22 
product at a very low dosage rate.

Determination of boiler concentration must be calculated using the product feed, % condensate return and 
the boiler cycles of concentration.  

If the condensate pH rises above 8.0, you will see removal of the established ACT film.  This is usually 
attributed to one of the following causes:

Carryover will cause a pH and conductivity increase.   You may also see blue-green deposits 
forming in strainers, steam traps or exchangers after carryover occurs.  For more information on 
this phenomenon, please refer to the Middle Market ACT Document Library Database or IVIEW.
Municipalities sometimes use mono-chloramine to distribute their chlorine further out into the 
system before it comes out of solution.  The challenge is that the amine (NH3) passes through 

zeolites and goes into the steam system as ammonia.  The ammonia will raise pH in the system 
which challenges the Nalco ACT ability to film.  The severity of the challenge varies widely 
depending on the municipality.  The pH levels in systems that are otherwise not treated with 
amine can get as high as 8.5 as a result of the added ammonia.

Underfeed of Nalco ACT BT-22 will result in incomplete film formation, allowing corrosion to occur in the 
condensate system.

The exact dosage of Nalco ACT BT-22 will vary depending on the surface area of the condensate system 
and the severity of the condensate environment.  A 10-20 ppm (as product) feed rate has been found to 
provide corrosion protection in most systems.  A feed rate greater than 20 ppm has never been shown to 
improve performance.  If your feed rate is greater than 20 ppm, you should consider a satellite feed point. 
Satellite feed point(s) will ensure that the product is properly distributed throughout the system.   Uniform 
mechanical product distribution is critical to achieve protection from both oxygen and acid  corrosion. 
Increased feed rates DO NOT necessarily translate into good product distribution.

Determine exact program dosage using iron readings from the Nalco Corrosion Monitor NCM100, or 
Millipore Insoluble Iron Test Kit (420.C0227.88, see AP-119).  Monitor and adjust program dosage until the 
insoluble iron is minimized.  This process may take several weeks.  Boiler cycles and percent condensate 
return should also be considered when determining product dosage rates.

Start-up Procedure:
The initial dosage is 15 ppm.  
Monitor iron levels before start-up of Nalco ACT BT-22 with the Nalco Corrosion Monitor 
NCM100 corrosion monitor (see Bulletin B-495) or using Millipore Insoluble Iron Test Kit 420-
C0227.88 (see AP-119).  
Compare iron levels after Nalco ACT BT-22 start-up.  Levels should taper off.
Monitor and adjust program dosage until the iron is minimized.  This process may take several 
weeks.
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Start-up dosage may be higher than the maintenance dosage.  After the film is established, a 
lower maintenance dosage may be achievable.  Monitor iron levels to determine actual dosage 
needs.
Once the program is initiated, the customer should continue measurement of condensate iron and 
maintain the product dosage level at the determined optimum dosage.  The Nalco Corrosion 
Monitor NCM100 is especially recommended for critical applications to monitor real-time 
corrosion rates.

Pump settings may need to be adjusted throughout the year to maintain product level based on steam load 
changes.  It is recommended to switch to a neutralizing amine program during low load seasons as there 
may be insufficient steam flow to properly distribute the Nalco ACT BT-22 throughout the system.

Note:  Corrosion reduction is the criterion for success in a Nalco ACT program!  The 10-20 ppm 
dosage rate recommendation is based on field experience with the product in a wide variety of systems. 
Your results may differ.  Strict adherence to the 10-20 ppm recommendation without regard for performance 
may result in sub-optimal results.

Also Note:  This distinction is also important with regards to overfeed.  As an example, if this same 
customer operates his boiler at 20 cycles of concentration and has 50% condensate return.  The 
concentration of product in the boiler is:

10 ppm product x 20 cycles x 0.50 =  100 ppm

The maximum concentration allowable in the boiler is 800 ppm, so this customer should be able to 
successfully apply Nalco ACT BT-22 without overfeeding.  

Sample Dosage Calculation

A prospect has one steam boiler that produces 3,200 kg of steam per hour.  The prospect runs the boilers 24 
hours a day, 365 days per year.  

How much Nalco ACT BT-22 would this customer use in one year?  
What package should this product be ordered in?

At 3,200 kg per hour and estimating a dosage rate of 5 ppm, the calculation would be:

5 kg Nalco ACT / 1,000,000 kg steam = x kg Nalco ACT / 3,200 kg/hr steam 

(where x is the number of kg Nalco ACT BT-22 needed per hour)

Rearranging the equation, 5 / 1,000,000 * 3,200 kg/hr = x = 0.016 kg/hr 

In this case, x=0.016 kg of Nalco ACT BT-22 would be fed per hour.  Using the density  
(0.995 g/l) to convert to gallons, that is about 0.016 litres per hour.  To answer question #1, this equates to 
about 141 litres per year.

Next calculate the correct package size for proper shelf-life management to maintain no more than 90 days 
inventory at the customer site.  Divide the yearly projected consumption by 4.  In this example, 141 l / 4 ~ 35 
litres.  To answer question #2, the 25 kg pail would be the best package size choice for this customer.  Using 
a larger package size would increase the risk of exceeding the shelf-life of the product. 
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The table below illustrates days of inventory for various packages based upon different feed rates for this 
example at 3,200 kg/hr steam rate.  The cells shaded in gray are unacceptable choices based upon the 
requirement of maintaining no more than 90 days inventory at the customer site.

 Package  5 ppm = 140 kg/yr  10 ppm = 282 kg/yr
 25 kg pail  65 days  33 days
 195 kg drum  508 days  254 days

Control Nalco ACT BT-22 dosage based on corrosion readings using the Nalco Corrosion Monitor NCM100 
(see Bulletin B-495) or using Millipore Insoluble Iron Test Kit 420-C0227.88 (see AP-119).  Several 
condensate samples from various locations should be tested for iron to effectively determine corrosion rates 
throughout the condensate system.  This information would also be critical when troubleshooting the system. 

Troubleshoot by testing condensate samples throughout the plant using the following measurements.  This 
allows you to identify trouble areas of the system and correct them.

Copper
Oxygen
Conductivity
pH

High conductivity and pH could indicate a carryover situation.  The NexGuard test is the preferred method to 
confirm carryover if NexGuard is used as the internal treatment program.  The high pH boiler water that 
carries over is likely to strip the protective Nalco ACT film.

Nalco ACT BT-22 is designed to inhibit corrosion under neutral to low pH conditions (5.5-7.5).  Adjustment 
of pH is generally not required.  

Monitor the Nalco ACT program using the Nalco Corrosion Monitor NCM100 or corrosion coupons.  The 
NCM100 or coupon can be installed in a condensate line.

The high temperature Nalco Corrosion Monitor NCM100 probe will offer the benefits of real time corrosion 
rate logging.  See Bulletin B-495 Corrosion Monitor Model NCM100 for more information. ->

See Technifax TF-37 and PAC-2F Technology & Benefits Section for more information on coupons. A rod-
style corrosion coupon holder is recommended .  Do not allow the coupon to touch the metal pipe.  A 
corrosion coupon rack can also be used.  Note:  It is very important that you follow the procedure for 
installing and using corrosion coupons.  Otherwise, inaccurate results are likely.

Samples should be cooled to less than 32°C (90°F) to prevent flashing of amine, ammonia or CO2 from the 

sample.  Refer to the PAC-2F Technology & Benefits CPP Presection for detailed sampling procedures.
Throttling of sample flow through a sample cooler should be at the outlet of the cooler.  Inlet throttling can 
create a partial vacuum which can draw in air.

A small diameter (1/8") sample line should be installed and the sample flow should be 5-7 ft/sec/1.5-2 
meters/sec of linear flow.  Sampling metallurgy must be of stainless steel to prevent erroneous results.  For 
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the same reason, samples should run continuously to assure representative results.  Tests should be run as 
soon as possible after sampling.  Oxygen, carbon dioxide and pH tests should be run immediately on site.

Use the ASME limits for control of feedwater and boiler water quality and Nalco Corrosion Monitor NCM100 
or coupon corrosion results to help establish a maintenance/use dosage for Nalco ACT BT-22.

ASME Suggested Feedwater Chemistry Limits:  Water Tube Boilers
Makeup water up to 100% of feedwater
No superheater, turbine drives, or process restriction of steam purity
Steam purity 1.0 ppm TDS maximum

Drum Operating Pressure

0-20 bars 21-40 bars
Dissolved Oxygen (ppm) <0.007 <0.007
Total Iron ppm <0.1 <0.05
Total Copper ppm <0.05 <0.025
Total Hardness ppm <0.05 <0.03

pH @ 25oC 8.3-10.5 8.3-10.5

ASME Suggested Feedwater Chemistry Limits:  Fire Tube Boilers
Makeup water up to 100% of feedwater
No superheater, turbine drives, or process restriction of steam purity
Steam purity 1.0 ppm TDS maximum

Drum Operating Pressure
0-20 bars

Dissolved Oxygen (ppm) <0.007
Total Iron ppm <0.1
Total Copper ppm <0.05
Total Hardness ppm <1.0

pH @ 25oC 8.3-10.5

Fe(II) testing is invalid if dissolved oxygen levels are high.  Thus, the Fe(II) test is accurate only if dissolved 
oxygen levels are below 10 ppb.  In cases where oxygen levels are high, the Fe(total) test, Insoluble Iron 
Test Kit, and corrosion coupons are better methods for collecting corrosion data.  

Correct installation and use of corrosion coupons is a MUST for obtaining usable data.  Please refer to the 
proper corrosion coupon installation procedures in the Global Document Library.  

Refer to the Equipment Solutions price book to order any tests or test supplies. -> 
All test procedures referred to in the Testing and Control section can be found in the Literature and Forms 
Directory.
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Species Test
Total Amine AP-099
Dissolved Oxygen AP-081, AP-082
Free Carbon Dioxide AP-036
Total Iron AP-016, AP-022, AP-023, AP-088, AP-051, AP-077
Soluble Iron (Fell) AP-022, AP-103, AP-077
Insoluble (Particulate) Iron* Suspended Iron Filtration Charts  (5/set) 440-

P3217.88
Total Copper AP-045
Total Hardness** AP-043, AP-044, AP-059, AP-067
NexGuard 100-TSR800.88 for TRASAR 8000 (or equivalent)

*Note:  Turbidimeters can also be used to show trends in iron concentration.
**Note:  Copper will interfere in the hardness test.  Use a small scoop of NR-2 (460-S0442.82).  If copper is 
present, solution will turn yellow and end point will be green rather than blue.

Monitor using the NCM100 corrosion monitor or corrosion coupons.  The NCM100 or coupon can be 
installed in a condensate line.

The high temperature NCM100 is a compact unit that provides operators with an affordable means of 
obtaining accurate on-line corrosion information that can be used to help reduce the total cost of system 
operation.

Quantify and optimize treatment program performance
Improve system reliability
Increase system throughput
Diagnose & troubleshoot system problems
See Bulletin B-495 Corrosion Monitor Model NCM100 for more information.

See Technifax TF-37 and PAC-2F Technology & Benefits Presection for more information on coupons. A 
rod-style corrosion coupon holder is recommended .  Do not allow the coupon to touch the metal pipe.  A 
corrosion coupon rack can also be used.  Note:  It is very important that you follow the procedure for 
installing and using corrosion coupons.  Otherwise, inaccurate results are likely

ROI CRITICAL SUCCESS FACTORS
When steam transfers its heat in a manufacturing process, heat exchanger, or heating coil, it reverts to a 
liquid phase called condensate.  Increasing the amount of condensate return to the boiler has several 
advantages:

1.  Energy savings - Because condensate has a high heat content, less fuel is needed to convert it to steam 
(82.2°C (180°F)) condensate contains 82.2 Kcal/kg (148 Btu/lb). This represents 61.1 Kcal/kg (110 Btu/lb) 
more energy stored than water at 21°C (70°F).
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2.  Water savings - Pure condensate is low in dissolved solids.  Thus, increasing the percentage of pure 
condensate in boiler feedwater will increase the possible cycles of concentration and reduce blowdown. 
This conserves water and energy, and lowers chemical treatment and pretreatment costs. In a 150 psig 
boiler system which has no blowdown heat recovery, you would save approximately 167 Kcal (300 Btu) of 
energy for each pound of blowdown not discharged.  By increasing cycles of concentration from 8 to 15 
through the use of more high quality condensate, the customer would reduce their make-up demand by a 
minimum of  7.6% (value assumes no previous condensate returned). 

3.  Additional savings - Returning condensate to a boiler that contains corrosion products such as iron 
oxides, can cause deposition on boiler heat transfer surfaces, loss of boiler efficiency, and potential tube 
rupture.  Here, condensate corrosion control savings are realized through energy efficiency, and reduced 
chemical treatment and maintenance costs. 

Even if condensate is not returned to the boiler, the condensate system should be treated to prevent 
corrosion of plant process equipment, lines and tanks, resulting in manpower and maintenance savings.

This tip sheet discusses the areas that increased condensate return affects.  It provides a sample calculation 
for estimating the annual savings from increased condensate return.  

condensate_return.pdf

There are several advantages for using the Nalco ACT program:
effective against carbonic acid corrosion
effective against other acids
protects against oxygen
protects against ammonia
cost effective in high alkalinity systems
operates at lower pH

The disadvantages to using this program include:
film formation takes time
may require satellite feed for adequate distribution

Utilize the REST value proposition in the prospecting, discovery and advocating phases of the sales cycle:

Reliability - Reliability of the steam system is critical to production.  Nalco ACT can ensure a smoother 
operation by providing protection both during operations and during brief system shutdowns.  Couple Nalco 
ACT with the state-of-the-art NCM100 corrosion monitor for added assurance.  The real-time corrosion data 
provided by the NCM100 monitor helps to quantify and optimize the treatment program, improving system 
throughput and reliability.

Economic - Economic operation of the plant improves the customer bottom line.  Nalco ACT protects the 
customer's capital investment in the plant steam system.  Even in situations where condensate is not 
typically returned due to high corrosion levels, using Nalco ACT will reduce corrosion to low levels allowing 
condensate return.  The result is improved energy efficiency and reduced total cost of operation.
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Safety - Safety of the customer product should never be compromised.  Formulated from ingredients 
commonly found in the food industry, Nalco ACT has obvious safety benefits.  It is approved for use in 

boilers where the steam may contact food.   Because it is nontoxic and contains no volatile organic 
compounds, Nalco ACT enhances plant and employee safety.

Technical - Technical innovation makes Nalco ACT the best choice for condensate system treatment.  It is 
the only treatment that provides protection during brief system shutdowns as well as during normal 
operations.  Nalco ACT protects against both acid and oxygen corrosion because it forms a barrier on the 

metal surface.  Often it is difficult to feed enough amine to neutralize the acid content in high alkalinity waters 
without exceeding regulatory limits.  You can REST Assured that you will be able to feed enough Nalco 
ACT to get the results you need.

Property
No 

Treatment Ammonia
Neutralizing 

Amine
Filming 
Amine ACT

Environmentally friendly X X
Contributes no odor X X
Contributes no taste X
Safe to handle and use X X
Oxygen corrosion protection X X
Acid / CO2 corrosion protection X X X X
Downtime protection X X

Nalco ACT is a premium program and should not be sold as a more economical alternative to amine 
treatment.

ENVIRONMENTAL AND TOXICITY DATA
Refer to the Material Safety Data Sheet (MSDS), SECTIONS 11 and 12, for the most current data.

SAFETY AND HANDLING
Refer to the Material Safety Data Sheet (MSDS), SECTIONS 3 and 8, for the most current data.

STORAGE
Nalco ACT BT-22 has a suggested in-plant storage limit of 9 months.  This information is very important 
when determining package size.  Best results are achieved when a package size is chosen that will allow the 
consumption of the product within 90 days.  This product should be stored in a location where the product 

temperature can be kept in a range between 10oC (50oF) and 43oC (110oF).  Refer to the Material Safety 
Data Sheet (MSDS), SECTION 7, for the most current data.

REMARKS
If you need assistance or more information on this product, please call your nearest Nalco Representative. 
For more news about Nalco Company, visit our website at www.nalco.com. 

For Medical and Transportation Emergencies involving Nalco products, please see the Material Safety 
Data Sheet for the phone number.
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ADDITIONAL INFORMATION
Nalco ACT, NALCO and the Logo are registered trademarks of Nalco Company (2-24-2009)

US Dept of Energy - Steam  http://www.oit.doe.gov/bestpractices/steam/
Steaming Ahead Alliance to Save Energy  http://www.ase.org/steamingahead/
EQUIPMENT DIAGRAM/INSTRUCTIONS

Bulletin B-495 Corrosion Monitor Model NCM100 
NCM100 FAQ 
WebAlert Remote Monitoring & Data Logging

NCM100 Starter kit for Boilers

Part number:  400-NCM100KB.88
Customer price: $2450
Kit includes:  NCM100 Monitor, boiler probe, probe housing (T-fitting,) probe cable, probe tips, 
Reducer fitting, mild steel test probe, serial cable, software CD, operating manual.

If you are not ordering the starter kit, you will need to purchase the probe and tips (as well as probe tee, 
reducer and cable) in order to work with an existing Corrosion Monitor. Refer to the Equipment Solutions 
price book for the complete price list of NCM100 kits and components. -> 

TECHNICAL SERVICE PROCEDURES

All test procedures referred to in the Testing and Control section can be found in the Literature and Forms 
Directory 
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