
PRODUCT NAME

NALCO® BT-25
Boiler Internal Treatment

PRODUCT DESCRIPTION AND APPLICATION
NALCO BT-25 is an innovative program that combines the use of polyphosphate and the most advanced 

synthetic organic polymer with new TRASAR® Technology plus state-of-the-art diagnostic, monitoring, feed, 
and control equipment. 

NALCO BT-25 is designed for maximum scale inhibition for boilers operating at or below 600 psig (41 barg) 
with feedwater hardness greater than or equal to 0.02 ppm. The product can be used as a  residual 
phosphate or phosphate-pH control program for boiler systems running on softened, RO, or demineralised 
water.

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 Clear  Yellow
Odour None
Specific Gravity @ 20°C (68°F) 1.0796 g/cm3 (9.0097 lb/gallon)
Relative Density @ 20°C (68°F) 1.0796
Solubility in Water Complete
pH (100%) 13.6
Freezing Point -8.3°C (17.1°F)
Freeze-Thaw Recovery Incomplete, Protect from Freezing
Viscosity @ 20°C (68°F) 1.488 cst

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

NALCO BT-25 is approved by the National Sanitation Foundation (NSF International) for treating boilers or 
steam lines (G6/W1) where steam produced may contact edible products.

NALCO BT-25 is in full compliance with the applicable Federal laws (FDA) and regulations pertaining to food 
additives and may be used for applications covered under 21 CFR 173.310, Boiler Water Additives.
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MATERIALS OF COMPATIBILITY

Compatible Not Compatible

Metal Stainless steel Aluminium, brass, copper, 
zinc, light alloys

Container 
materials

Polyethylene, polypropylene, PVC

Elastomers Nylon, Viton, Buna-N, neoprene, EPDM, 
butyl rubber, Teflon (PTFE)

DOSAGE AND FEEDING
The feedwater dosage of NALCO BT-25 will vary depending on average feedwater total acid hardness and 
the required residual phosphate level. For your specific application, your local Nalco sales engineer will 
make the appropriate feedrate recommendations. 

Overfeed of NALCO BT-25 will result in excessive treatment costs and may result in boiler carryover.

Underfeed of NALCO BT-25 will result in higher maintenance costs and potential failures.

DOSAGE REQUIREMENTS
NALCO  BT-25 can  be  used  for  scale  control  as  a  phosphate  residual  program (Calculation  1)  or  for 
corrosion control as a coordinated phosphate-pH program (Calculation 2).  For both these applications, the 
polymer dispersant in NALCO BT-25 will control particulates, sludge, and iron.

CALCULATION 1 - PHOSPHATE RESIDUAL

NALCO BT-25 dosage will vary depending on the feedwater calcium hardness and the desired boiler water 
phosphate residual.
Calcium Factor = 16 ppm NALCO BT-25 per ppm feedwater calcium hardness (as CaCO3).
Phosphate Factor = 25 ppm NALCO BT-25 per ppm phosphate residual (as PO4).

Determine
Boiler Pressure
Feedwater Calcium Hardness
Number of cycles
Desired Boiler Water Phosphate Residual

Calculate the daily NALCO BT-25 dosage by:

Step 1:
Feedwater calcium hardness x calcium factor = ppm NALCO BT-25 for calcium control

Step 2:
Desired Boiler Water Phosphate Residual    x   phosphate factor =ppm NALCO BT-25 for phosphate 
residual

08-07-09/JLM ; BT-25 CPP-DPL 2



Number of Cycles     

Step 3:
ppm NALCO BT-25 for calcium control (Step 1) + ppm NALCO BT-25 for phosphate residual (Step 2) = total 
ppm NALCO BT-25 in feedwater

EXAMPLE:

Boiler Pressure 20 bar
Feedwater Calcium Hardness 0.5 ppm
Number of Cycles 20
Desired Boiler Water Phosphate Residual 30 ppm

1. ppm NALCO BT-25 for calcium control =  0.5 ppm x 16 = 8 ppm NALCO BT-25
2. ppm NALCO BT-25 for phosphate residual = (30/20)x 25 = 37.5 ppm NALCO BT-25
3. total ppm NALCO BT-25 in feedwater = 8 + 37.5 = 35.5 ppm NALCO BT-25

CALCULATION 2 - COORDINATED PHOSPHATE - pH

NALCO BT-25 is a highly alkaline phosphate product with a Na/PO4 ratio of 3.1:1. The dosage requirements 
can be determined based on required phosphate and pH of the boiler water. (See Figure 1).
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Phosphate

Step 1
Desired Boiler Water Phosphate x 25 =    ppm NALCO BT-25 to feedwater

Concentration Ratio

EXAMPLE:

Boiler Pressure 20 bar
Number of cycles 50
Boiler Water Phosphate 15-25 ppm
Boiler Water pH 10.2
Desired Boiler Water pH 9.8-10.2

(20 ppm /50) x 25 = 10 ppm NALCO BT-25 to feedwater
 
If you are using the product to handle not only feedwater hardness and/or phosphate residual, but also 
feedwater iron, then the dosage based on above calculations 1 and/or 2 is more than enough to handle the 
iron. No additional product is required to increase your iron transport through the boiler.  Practically 
speaking, there should only be 15% to 20% Fe transport through the boiler. Increasing your dosage with the 
goal to increase your Fe transport may cause preboiler & boiler corrosion. The Total Fe & Fe(II) test may be 
used to verify if active preboiler & boiler corrosion is taking place.  
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To verify that enough NALCO BT-25 is dosed for hardness control, the product dosing may be monitored in 
the feedwater, either by on-line TRASAR or by grab-sample tests with the hand-held TRASAR unit. To verify 
that phosphate levels in the boiler are in the correct range, phosphate tests may be run on grab samples 
from the blow-down.

High dosages may cause mechanical carryover. Check for carryover by measuring conductivity and product 
by TRASAR in condensed steam samples. Maximum TRASAR dosage is 2000 ppm in the boiler water.

For TRASAR monitoring and control in the feedwater, the minimum recommended product dosage is 
10 ppm. If lower dosages are used TRASAR monitoring and control can be applied on the boiler 
water. 

TRASAR #3, Product Factor 100.0, Calibration Solution 460-S0980.75

Concentrations of NALCO BT-25 in excess of 1000 ppm can impart a green colour to the boiler water. 
The green color will not affect program performance.

PRODUCT FEEDING AND PROGRAM COMPATIBILITY
NALCO BT-25 should be fed via a closed feed system. A closed feed system is defined as a 
system in which fluid is moved from a closed storage vessel into a treated media without 
exposure to the atmosphere, except through normal venting or pressure relief devices.

NALCO BT-25 must be fed continuously or fed using tight deadband control(on/off) with 
TRASAR. Any interruption in feed can result in scale formation or corrosion problems in the boiler 
and possible tube failure.

NALCO BT-25 should be fed neat for product applications exceeding 2.0 LPD (0.5 GPD).  Where 

dilution is used, cooled condensate less than 32oC (90oF ) or softened make-up is required as a 
diluent. 

Copper and copper alloys are not compatible with neat NALCO BT-25. Prior to proposing 
NALCO BT-25 ensure that no copper or copper alloys will come in contact with the neat product. 

NALCO BT-25 should not generally be mixed with other chemicals either neat or in diluted form. 
Separation or inactivation of the product may result. If NALCO BT-25 is to be mixed with 
neutralizing amines in a solution (day) tank, use only demineralized quality water or cooled 
condensate for dilution. The concentration of amine or NALCO BT-25 should not exceed 1% by 
weight. Ensure complete mixing to ensure homogeneity. The tank should be covered to minimize 
odors and amine loss.  

NALCO BT-25 must not be fed prior to a deaerator. If products containing polymers are fed to the 
storage section of a deaerator, they can reduce the activity of the catalyst in systems using sulfite 
as oxygen scavenger. 

The NALCO BT-25 program must be supplemented with the feed of an oxygen scavenger.  At the 
point of injection, the dissolved oxygen in the feedwater should be as low as possible but not 
more than 100 ppb. Oxygen levels greater than 100 ppb will result in a reduction of polymer 
dispersant in the boiler and decreased boiler water hardness transport. 
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NALCO BT-25 must be fed downstream of any attemperation water takeoffs.

Release of chip scale is possible when changing treatment chemistries in boilers with heavy scale 
and deposit. Release of chip scale may cause blockage in bent boiler tubes or blowdown lines. 
Boiler inspections and deposit analyses should be reviewed whenever a change in boiler water 
chemistry is considered and the need for boiler cleaning should be assessed. Although the 
appearance of boilers using a polymer dispersant may improve over time, the use of a dispersant 
is not a substitute for off-line chemical cleaning. Rapid removal of heavy deposits in operational 
boilers should never be attempted. 

Feed Point Location
It is recommended to feed NALCO BT-25 to the feedwater line. If the product is dosed too close to the 
dosing point of sulfite, it can reduce the activity of the oxygen scavenger. Moreover NALCO BT-25 must be 
fed downstream of any attemperation water takeoffs. Feed point location is also determined by TRASAR 
utilisation.

TRASAR Utilization
To gain full advantage of the inert tracer, NALCO BT-25 should be fed to the feedwater line before the 
steam drum and a suitable sample point should be installed downstream of this injection point. This allows 
for accurate measurement and control of feedwater dosage and the calculation of boiler cycles of 
concentration.  In many applications, installing a product injection quill near the economizer outlet and then 
locating a sample point about 12 feedwater pipe diameters downstream from the injection quill will yield the 
best results. This allows for good mixing between the product and feedwater before the sample point but will 
not result in a long lag between the time a product dosage change is made and the time the dosage change 
becomes apparent at the sample point. A sample point for the final feedwater is not only desirable for 
TRASAR applications but is also valuable for monitoring corrosion in the feedwater system and for 
determining the purity and chemistry of the final boiler feedwater.  

The arrangement described above is not possible for many boiler designs and there are numerous other 
factors to be considered when automating boiler chemical feed, so Equipment Solutions should be consulted 
whenever a boiler automation package is being considered.

TESTING AND CONTROL
Prior to starting feed of any traced product to a boiler system, a background fluorescence analysis should be 
performed on those waters that will be monitored by TRASAR (boiler feedwater and blowdown). This will 
account for any natural fluorescence of the waters. Samples should be submitted to the Leiden analytical lab 
under test code "TRA" while mentioning the product number 22325. The result provided by the lab is 
account specific. It is entered as the "TRA VAL" on both the on-line and hand-held fluorometers.  

This product contains inert TRASAR #3 and can be directly monitored in the 10 to 2000 ppm range by all 
TRASAR fluorometers.  Measurements made outside this range may be inaccurate and could result in poor 
control and performance. Product Lifecycle Marketing should be consulted for TRASAR measurements 
outside this range. If TRASAR #3 is measured in a water sample below pH 8, the measured fluorescence 
value can be low. This should not be a problem for most boiler water samples; but during carryover studies, 
condensate samples may need pH adjustment. A small amount of dilute caustic can be used to adjust the 
sample pH to above 8. In dilute solution, TRASAR #3 is susceptible to decomposition by light, 
particularly sunlight, so if samples are retained for more than 8 hours, they should be kept in amber bottles 
or protected from exposure to light. Alternatively, samples taken in clear bottles can be wrapped with 
aluminum foil, or stored in a cardboard box to minimize exposure.
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Separate analysis of both the inert TRASAR and the phosphate level can be used to study phosphate 
deposition in a system. Based on TRASAR readings and the known product factor (PF = 100) the product 
level in the boiler can be determined as ppm of 22325. Levels of total phosphate should be 25 times lower 
than the level of NALCO BT-25 based on TRASAR. If total phosphate levels are considerably lower than this 
theoretical value, deposition of phosphates in the system can be expected. Phosphate deposition 
measurement is an excellent tool for identifying and solving problems in a boiler system. 

Although the corrosion potential of NALCO BT-25 is low compared to all-polymer treatment, the polymer 
present in NALCO BT-25 may cause corrosion and iron pickup in the feedwater system if heavily overfed. 
This can be studied using the Fe(II) colorimetric test with a DR2000/DR2010/DR890 spectrophotometer 
(methods AP-022 and AP-103). A final feedwater sample point after all chemical addition and after all 
preboiler equipment such as economizers is desirable for this testing. Fe(II) should be measured without 
product feed at this sample point and then with product feed to determine the amount of iron pickup caused 
by the polymer. Fe(II) pickup changes in proportion to product feed and the Fe(II) concentration responds 
very rapidly to changes in dosage, so testing time is short. For boilers operating at less than 20 bar (300 
psig), the Fe(II) value with no polymer feed should be 50 ppb or less and the increase in Fe(II) concentration 
caused by polymer feed (iron pickup) should be less than 50 ppb. Obtaining this level of pickup may require 
feeding polymer after all preheaters and economizers. Fe(II) values without polymer feed greater than 100 
ppb or iron pick up values greater than 100 ppb are excessive and may indicate an active corrosion problem 
in the system.

TABLE 1

Parameters Range Test Method  Nalco Test Kit

Product by TRASAR #3 10 ppm to 2000 ppm TRASAR® 8000 
Handheld 

Part # 100-TR0000.88

Product by TRASAR #3 10 ppm to 2000 ppm NexGuard probe Part # 081-PR2120.88
Fe(II) AP-022, AP-103 DR2000/2010/890
Phosphate (PO4) 1 to 25 ppm AP-029  DR2000/2010/890
TRASAR #3 Background 
Fluorescence

N/A TRA "22325" N/A

ROI CRITICAL SUCCESS FACTORS
There are several significant advantages of this new phosphate/ polymer program over other 
phosphate/polymer programs. They are as follows:

Improved performance during hardness upsets.
Improved thermal stability of polymer over other acrylic acid-based polymer treatments.
Use of new FDA approved tracer, which can be detected by state-of-the-art equipment. 
An easier detection of phosphate deposition by comparing fluorescence readings with PO4 
readings.
Use of polyphosphate in stead of orthophosphate used in some older products, thus preventing 
calcium phosphate scaling in the feedwater line
Use of sodium salts instead of potassium salts used in some older products, thus reducing the 
risk of corrosion.
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In some applications, there are advantages of this new phosphate/ polymer program over all-polymer 
programs. They are as follows:

At high silica levels and high alkalinity in the boiler water, all-polymer product dosing needs to be 
increased. Under such conditions all-polymer programs may be less economic. For NALCO BT-
25 the dosing does not need to be increased at higher silica or alkalinity values.
NALCO BT-25 provides alkalinity, so that no separate source of alkalinity will be needed for low-
alkalinity feedwater (f.ex. RO water)
NALCO BT-25 provides phosphate, which is desired or required by some of our customers 

There are several significant advantages of this new phosphate/ polymer program over traditional phosphate 
programs. They are as follows:

Cleaner boiler, due to polymer dispersant.
Better transport of iron and sludge due to polymer dispersant
Use of new FDA approved tracer, which can be detected by state-of-the-art equipment. 
An easier Detection of phosphate deposition by comparing fluorescence readings with PO4 
readings.

ENVIRONMENTAL AND TOXICITY DATA
Refer to the Material Safety Data Sheet (MSDS), SECTIONS 11 and 12, for all aquatic and mammalian 
information.

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

STORAGE
NALCO BT-25 should be stored in a location where the product temperature can be kept in a range between 
0°C (32°F) and 54°C (130°F).

For NALCO BT-25, the recommended in-plant storage limit is 1 year. 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.

ADDITIONAL INFORMATION
TRASAR, NALCO and the Logo are registered trademarks of Nalco Company  (2-24-2009)

Latin America, Europe and Pacific should consult your local EH&S representative.
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