
PRODUCT NAME

NALCO® BT-41
Internal Boiler Treatment

PRODUCT DESCRIPTION AND APPLICATION
NALCO BT-41 is a liquid phosphate/polymer blend combined with our TRASAR® 
Technology boiler feedwater treatment program.  This program can be used in softened or 
demineralized boiler systems as a residual phosphate program which provides excellent scale 
and deposit control. 

The TRASAR Technology gives the ability  to use state-of-the-art diagnostic, monitoring, feed, 
and control equipment.  
The suggested operating pressure limit is 1000 psig [69 barg].

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

Form: Liquid
Color:       Amber Clear
Odor: None

Specific Gravity @ 77oF [25oC]: 1.0 - 1.1
Density: 1.0 - 1.1 kg/l
pH (neat): 8.1 - 10.0

Viscosity @ 75oF [23.8oC]: 5 cp

Freezing Point: 28oF [-2.2oC]
Freeze-Thaw Recovery             Incomplete; Do Not Freeze

REGULATORY APPROVALS
NALCO BT-41 is registered with the National Sanitation Foundation Nonfood Compound 
Program (NSF International) 
 for treating boilers or steam lines (G6) where steam produced may contact edible products.

NALCO BT-41 has been certified as KOSHER/PAREVE for year-round use INCLUDING THE 
PASSOVER SEASON by the CHICAGO RABBINICAL COUNCIL.

NALCO BT-41 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.  

NALCO BT-41 is authorized for use under category W1 by the Canadian Food Inspection 
Agency (CFIA).

Refer to the Material Safety Data Sheet (MSDS), SECTION 15 for the most recent information 
on approvals.
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MATERIALS OF COMPATIBILITY
  
Compatible                  Not Compatible 
Stainless steel Mild steel
Polyethylene Aluminum
Polypropylene Copper
Fiberglass Copper alloys
PVC
Hypalon
Viton
Teflon
Natural rubber
Buna-N

DOSAGE AND FEEDING
The dosage requirements of  NALCO BT-41 is based on the feedwater hardness and 
required phosphate in the boiler water.  
For your specific application, your local Nalco sales engineer will provide your dosage 
requirements.

NALCO BT-41 can be used for scale control as a phosphate residual program.   NALCO BT-
41 also contains a polymer dispersant for particulate and sludge control. Use the information 
below to calculate feedwater dosage and to determine the amount of iron that can be 
controlled with the calculated feedwater dosage.

For TRASAR Control of NALCO BT-41:
The product factor, PF, is 52.1
The recommended minimum dosage is 5.2 ppm
Calibration Solution 460-S0980.75, Calibration Value is 1.0

Calculation  - Phosphate Residual

NALCO BT-41 dosage will vary depending on the feedwater calcium hardness and the 
desired boiler water phosphate residual.

Determine
Boiler Pressure
Feedwater Calcium Hardness
Concentration Ratio
Feedwater Flow
Desired Boiler Water Phosphate Residual (see Table 1) 
Desired Boiler Water Hydroxide Alkalinity (see Table 1)

Given
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Calcium Factor = 10.9 ppm NALCO BT-41/ppm feedwater calcium hardness

Phosphate Factor = 17.4 ppm NALCO BT-41/ppm phosphate residual

Calculate the daily NALCO BT-41 dosage as follows:

Step 1

Feedwater calcium hardness x 10.9 = ppm NALCO BT-41 for calcium complexion.

Step 2
Desired boiler water phosphate residual x 17.4 = ppm NALCO BT-41 phosphate residual 

Concentration Ratio

Step 3
ppm NALCO BT-41 for calcium complexion (Step 1) + ppm NALCO BT-41 for phosphate 
residual (Step 2) = ppm NALCO BT-41 in feedwater

Step 4
Total ppm NALCO BT-41 in feedwater x Million lb feedwater   [thousand K tonnes]  

day
= lb [kilos] of NALCO BT-41 per day

Calculation - Particulate and Sludge Dispersant
NALCO BT-41 also provides a polymer dispersant for particulate and sludge control.  Use the 
following equation to determine the particulate/sludge dispersing capabilities.

Dispersancy contribution = ppm NALCO BT-41 x 10 ppb Fe/ ppm = ppb particulate 
dispersancy.

For the purposes of dispersant dosage calculation NALCO BT-41 dosage is based on total 
feedwater iron levels.  Each ppm of NALCO BT-41 fed to the feedwater will control 10 ppb of 
total feedwater iron.  

Table 1:  Phosphate and OH Alkalinity Recommendations for Phosphate Residual 
Programs

Control
Drum Operating Pressure (psig)

<450 451 - 600 601 - 750 751 - 900 901 - 1000
Phosphate (ppm as CaCO3) 30 - 60 20 - 40 20 - 40 15 - 25 15 - 25

OH Alkalinity (ppm as CaCO3) 250 - 300 250 - 300 50 - 200 50 - 150 50 - 100
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EXAMPLE
Boiler Pressure 600 psig [41 barg]
Feedwater Calcium Hardness 0.5 ppm
Concentration Ratio 25
Feedwater Flow 3.2 mm lb/day [1.45 K tonnes/day]
Desired Boiler Water Phosphate Residual 30 ppm

1. ppm NALCO BT-41 for calcium complexion
= 0.5 ppm x 10.9 = 5.5 ppm NALCO BT-41

2. ppm NALCO BT-41 for phosphate residual = (30/25) x 17.4 = 20.9 ppm NALCO BT-41

3. total ppm NALCO BT-41 in feedwater = 5.5 + 20.9 = 26.4 ppm NALCO BT-41

4. lb [kilos/day] NALCO BT-41 = 26.4 x 3.2 mm lb/day [l.45 K tonnes/day] = 84.5 lb/day 
[38.3
kilos/day] NALCO BT-41

5. Feedwater Dispersancy Contribution = 26.4 ppm x 10 = 264 ppb iron or particulate control

CONSEQUENCES OF OVERFEED/UNDERFEED

Overfeed of NALCO BT-41 will result in high chemical cost. Excessive feed will also 
contribute high boiler water solids that will require excessive blowdown.

Underfeed of NALCO BT-41 will allow the formation of tenacious hardness scale that will 
deposit on boiler surfaces. These deposits can lead to tube metal overheating and 
subsequent boiler failure.
If used for coordinated phosphate - pH control, either underfeed or overfeed will cause the 
program to be out of control. Strict  control  is absolutely required!  Being outside of 
proper control parameters can lead to rapid boiler system scaling and/or corrosion.

PRODUCT FEEDING AND PROGRAM COMPATIBILITY
NALCO BT-41 should be fed via a closed feed system (a closed feed system being 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.

1. NALCO BT-41 is not compatible with nor can it be mixed with oxygen scavengers or 
filming amines. If supplemental dispersants are desired, use NALCO 7221.

2. A boiler feedwater and a boiler water sample should be sent to Naperville for testing before
feeding, to determine background fluorescence.

3. Sampling points to determine TRASAR levels should be located a sufficient length 
downstream (10 pipe diameters or one - 90° elbow) to promote effective mixing.
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4. NALCO BT-41 must be fed continuously to the feedwater. Any interruption in feed can 
result in scale formation or corrosion problems in the boiler and possible tube failure.

5. NALCO BT-41 can be fed neat (undiluted), or in any convenient dilution. However, neat 
feed is =recommended for bulk applications. Stainless steel fiberglass or polyethylene mix 
tanks may be used for dilutions of NALCO BT-41. Use cooled condensate 50-100°F [10-
38°C] or demineralized water as a diluent.

6. The proper feedpoint is the feedwater line, as far back as possible. If feedwater is used for
attemperation, NALCO BT-41 must be fed downstream of the attemperation water take-off 
and as far back in the system as possible. NALCO BT-41 may be fed to the boiler drum. 
However, all TRASAR measurement capabilities in the feedwater will be lost.

7. Dissolved oxygen in the feedwater, at the point of chemical injection, must be zero.

8. Entrance to the feedwater line must be via a stainless steel quill (Nalco Part No.231-
P4610.88) extending beyond the internal surface of the feedwater line.

9. NALCO BT-41 cannot be mixed with other chemicals, either neat or in diluted form, 
without prior compatibility testing. Do not mix with oxygen scavengers or filming amines. 
Separation or inactivation of products may result.

TESTING AND CONTROL

NALCO BT-41 should be monitored and controlled by TRASAR #3 using the TRASAR 8000
Handheld fluorometer (Part# 100-TR8000.88) upper range is 1040 ppm or the Pen 
Fluorometer (060-TSR3Pen.88) upper range 780 ppm. Above these upper ranges, the sample 
needs to be diluted.
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 Naperville water lab under test code "TRAT3." The 
number provided by the lab is account specific. It is entered as the "TRA VAL" on both the on-
line and hand-held fluorometers.

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 l ight,  
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. Six-ounce amber plastic bottles are 
available from Equipment Solutions, Part No.500-P0296.88. Alternatively, samples taken in 
clear bottles can be wrapped with aluminum foil, or stored in a cardboard box to minimize 
exposure.
TRASAR #3 is susceptible to decomposition by residual chlorine. For typical boiler systems,
residual chlorine is removed by the pretreatment equipment. However, for systems where the
residual chlorine is not removed via pretreatment, then oxygen scavengers such as sulfite will
provide rapid dechlorination of boiler feedwater. In these systems, our Boiler Best Practices of
feeding our internal treatment programs downstream of the deaerator must be followed.
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The TRASAR Calibration Solution to use is SO980, with a calibration solution 
value of 1.0. NALCO BT-41 can also be controlled with the analytical test procedures AP-
24, AP-27 and AP-29.

ROI CRITICAL SUCCESS FACTORS
Residual Phosphate programs are cost effective means to treating boiler systems with 
feedwater
hardness up to 60 ppm. They are non-corrosive to boiler metal and fairly tolerant to feedwater
hardness fluctuations.
The TRASAR technology incorporated into this program makes feeding and controlling the 
feedwater
or boilerwater dosage simple, easy, and reliable with the use of the pen fluorometer. No more
reagents or waiting time. Simply insert the pen fluorometer into the water sample and press 
the read
button. In addition to controlling the product dosage, the boiler cycles can be accurately and 
reliable monitored with TRASAR. Controlling your customer's boiler cycles is an effective way 
to keep their energy, water and chemical costs under tight control.
The downside of using a residual phosphate is the potential for less than optimal scale and 
deposit inhibition. This type of program is considered a 'dirty' program because they are a 
precipitating type program.
Increase feedwater hardness does mean increased blowdown and lower cycles which 
translates into higher operating costs.
Lack of alkalinity control can result in either caustic corrosion or silica deposition.

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
The product label and Material Safety Data Sheet should be read prior to using for complete 
safety and handling information.
Please refer to SECTION 8 of the MSDS for proper personal protective equipment (PPE)
and SECTION 3 for health effects.

STORAGE
NALCO BT-41 has a suggested in-plant storage limit of one year. NALCO BT-41 should 
not be permitted to freeze.
The suggested maximum storage temperature is 120°F [49°C].
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, TRASAR and the NALCO Logo are registered trademarks of Nalco Company (2-2-2007)
ADDITIONAL INFORMATION
Conductivity Contribution - 0.12 μmhos [uS/cm] per ppm product.
Ammonia Contribution - NALCO BT-41 does not contribute NH3 to the boiler system.
Sulfur as S is 2 ppb/ppm product
Chlorine as Cl¯ is <0.10 ppb/ppm
Latin America, Europe and Pacific should consult your local EH&S representative.
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