
PRODUCT NAME

NALCO® BT-13
BOILER STEAM CONDENSATE TREATMENT

PRODUCT DESCRIPTION AND APPLICATION
NALCO BT-13 is a corrosion inhibitor designed for use in steam and condensate systems.  It may be 
used at temperatures up to 454°C (849°F).  NALCO BT-13 is a blend of low, medium and high volatility 
amines that provide effective neutralization of acidic gases, such as CO2, throughout a condensate 

system. It effectively reduces condensate system maintenance costs and minimizes the potential of boiler 
tube failures caused by metallic corrosion products in the returned condensate.

NALCO BT-13 does not protect against oxygen. Filming amines are the product of choice when dissolved 
oxygen exceeds 50 ppb, in high alkalinity feedwater systems where CO2 generation is in excess of 15 

ppm, or in systems where make-up water is greater than 30% of the feedwater.

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

Form Liquid
Odor Amine
Color Light yellow

Density @ 25°C (77°F) 0.98  - 0.99 g/cm3 
Specific Gravity @ 25°C (77°F) 0.98 –0.99
pH neat (typical) 12.0 – 13.0
Freezing Point -3°C 
Viscosity @ 22°C 3 –7  cps
Flash Point (PMCC) 55 °C 
Solubility in water   Complete

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

When use situations necessitate compliance with FDA regulations, NALCO BT-13 is acceptable under 
21 CFR 173.310 -- Boiler Water Additives.  The following use limitations apply:  this product may not be 
used where the steam contacts milk or milk products.

In systems where steam is used for direct humidification, Nalco recommends that an alternate source of 
steam be used.  
If treated steam is the only viable alternative, there is no reason to exclude the use of FDA-approved 
neutralizing amine products when properly applied and controlled.
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MATERIALS OF COMPATIBILITY

Compatible Not Compatible Not Tested
Stainless Steel 304 Aluminium Brass
Stainless Steel 316 Buna-N EDPM
Polyethylene Copper Plasite 4005
Polypropylene Copper Alloys Plasite 6000
Teflon Fibreglass Plasite 7122

Galvanized Steel
(Zinc)

Vinyl

Hypalon® Nickel
Neoprene Polyurethane
Viton® PVC
Carbon Steel

*The  listed  non-compatibility  of  mild  steel  is  due  to  previously  noted  problems  with  bulk  storage. 
Condensation occurring within the tank causes un-submerged surfaces to rust.  The rust can be washed 
into the bulk product with the next tank fill and injected with the product into the customer’s system.

DOSAGE AND FEEDING
DOSAGE REQUIREMENTS

The dosage of  NALCO BT-13 is  based on the concentration of  CO2 in  the steam and the desired 

condensate pH.  Your on-site Nalco sales engineer will determine proper dosing requirements.

CONSEQUENCES OF OVERFEED

Overfeed  of  NALCO BT-13 will  result  in  a  high  pH in  the condensate  system.   In  the presence of 
ammonia and oxygen, this will  result in increased copper corrosion.  Overfeed of  NALCO BT-13 may 
exceed  the FDA/USDA limits  for  diethylaminoethanol,  cyclohexylamine and morpholine.   In  addition, 
overfeed of NALCO BT-13 will also result in excessive treatment costs.

CONSEQUENCE OF UNDERFEED

Underfeed of NALCO BT-13 will result in a low pH in the condensate system.  Low condensate pH will 
result in corrosion of plant process and condensate equipment.  This corrosion will increase the amount of 
iron or copper returned to the boilers.  These corrosion products can form deposits in high heat flux areas 
of the boiler, leading to higher maintenance costs and potential failures. 
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DOSAGE CALCULATIONS

The product factor for NALCO BT-13 is 4.6 ppm NALCO BT-13/ppm CO2.  This factor does not take into 

account:

· Condensate return (recycle of amine)
· Venting/loss of CO2
· Condensate system configuration/equipment
· pH control at a value other than 8.5

All of these factors will alter the amount of amine required. The following calculations provide start-up 
dosages only. These dosages may vary from the actual maintenance dosages.  A rough estimate of the 
effect of condensate return can be calculated using the formula:

CO2 Dosage factor x ppm CO2 x % make-up = final estimated product dosage

The start-up dosage factor for NALCO BT-13 for CO2 is:

4.6 ppm NALCO BT-13/ppm CO2 (as CaCO3)

To calculate the daily dosage of NALCO BT-13:

Determine)
Steam Flow Mmt/day (mm lb/day)
Average feedwater P & M alkalinity ppm
Average boiler water P & M alkalinity ppm
Average steam CO2 concentration see below

ppm CO2 in the steam = (0.88)(Mfdw)([P/M]bw-[P/M]fwd)abs

where:
fdw = feedwater,
bw = blowdown, 
abs = absolute value

Step 1:

Determine CO2 content in the steam from the formula shown above.

(Also see Testing and Control Section for Free CO2 test kit information.)

Step 2:

Determine NALCO BT-13 dosage for feedwater:

NALCO BT-13 dosage, ppm = (CO2 in steam ppm) x (CO2 Dosage Factor) x (% Make-up)
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Step 3:

Determine pounds per day of NALCO BT-13:

 kilos/day NALCO BT-13 = NALCO BT-13 dosage (ppm) x feedwater flow (Mmt/day)

NALCO BT-13 DOSAGE EXAMPLE

Determine:

Steam Flow 0.2273 Mmt/day
Avg. Feedwater P Alkalinity 4 ppm
Avg. Feedwater M Alkalinity 24 ppm
Feedwater P/M ratio 0.167
Avg. Boiler Water P Alkalinity 300 ppm
Avg. Boiler Water M Alkalinity 400 ppm
Boiler water P/M Ratio 0.75
Average Steam CO2 Concentration See Below

Condensate Return 50%

Step 1:

Determine CO2 content of the steam.

ppm CO2 (as CaCO3) in the steam = 0.88(24)(0.75-0.167)abs = 12.3 ppm CO2

Step 2:

Determine NALCO BT-13 dosage for feedwater:

NALCO BT-13 dosage, ppm = (12.3 ppm) x (4.6 ppm/ppm CO2) x 0.5  = 28.3 ppm NALCO BT-13

Step 3:

Determine pounds per day of NALCO BT-13:

 kilos/day NALCO BT-13 = 28.3 ppm x 0.2273 Mmt/day = 6.4 kilos/day NALCO BT-13

*NOTE:
1. The P/M ratio of the feedwater is normally smaller than that of the blowdown.

2. The ppm CO2 concentration in the steam is especially sensitive to the variation of feedwater "P" and 

"M" alkalinity.
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3. The accuracy of the CO2 calculation is affected by the accuracy of the P and M alkalinity 

determinations.  Polymers, phosphates, amines, ammonia, and other weak acids and bases present in 
the sample may interfere with the accuracy of the alkalinity titration.  (Refer to the Nalco Analytical 
procedure for additional interferences.)  

Polymer interference can be corrected for using the following formula:

M (ppm) = Measured - (Total TRANSPORT-PLUS®  x Product Factor**)

(**See TRANSPORT-PLUS CPP or the PAC-2F Technology & Benefits Section)

FEEDING

To avoid loss through the boiler blowdown,  NALCO BT-13 should be fed neat (undiluted) to the steam 
header  through  a  stainless  steel  retractable  injector  (Nalco  Part  Number  500-P4634.88)  whenever 
possible.   A  feedwater  feedpoint  should  be  used  if  the  feed  rate  of  neat  product  will  be  less  than 
1.89Litre/day (0.5 gal/day).  NALCO BT-13 must be fed on a continuous basis to prevent corrosion of the 
condensate system.

DO NOT SLUG FEED NALCO BT-13.  Product feed should be slaved to make-up water flow, feedwater 
flow or steam flow.  *DO NOT CONTINUOUSLY FEED neutralizing amines to IDLING boilers.  In small 
systems, where make-up flow is minimal, feeding based on make-up water flow may result in inadequate 
treatment.  In these cases, feed based on feedwater flow or continuously.

In many applications, feed to the feedwater is sufficient and the benefit of direct feed to the steam header 
may be minimal.

In demineralized make-up systems, the preferred feed point for NALCO BT-13 is to the feedwater where 
it can be used for feedwater alkalization and corrosion control.

Solution feed of  NALCO BT-13 is only acceptable when feed rates are less than 1.89 Litre/day (0.5 
gallons/day).   A stainless steel or polyethylene solution tank is required.  NALCO BT-13 can only be 
diluted with demineralised water or good quality, cooled condensate (<32.2°C) or ( <90°F).

All chemically wetted components of NALCO BT-13 feed systems (feedlines, pump heads, valves, etc.) 
must be of stainless steel construction.  The use of non-ferrous metals such as copper, aluminium or zinc 
is unacceptable.  

NALCO BT-13 must not be combined with:

· Filming amines
· Catalyzed Oxygen Scavengers

Note:   The cobalt  catalyst  in  catalyzed  sulphite  will  precipitate  in  the presence of  alkaline solutions 
(pH>8.0).  The loss of catalyst will significantly reduce the oxygen scavenging reaction rate.  Deposition 
due to cobalt precipitation may result.
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It may be possible to mix other chemicals with neutralizing amines through a common stainless steel 
retractable injector by manifolding neat chemical feedlines at the injector. Never attempt this arrangement 
without first bench testing the combination for stability.

Prior to proposing a NALCO BT-13 program, the metallurgy of the feedwater and chemical feed systems 
should be determined to ensure that no incompatible materials will come in contact with neat NALCO BT-
13.

Bulk storage tanks must be of stainless steel or polyethylene construction.

TESTING AND CONTROL ROUTINE

Condensate Sampling

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

oxygen  from the sample.  Refer  to  the PAC-2F Technology  & Benefits  section  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 that can draw in air.

A small diameter (6.35 mm) (1/4")) sample line should be installed and the sample flow should be 1.5-2 
metre/sec (5-7 ft/sec)  of linear flow.  Sampling metallurgy must be of stainless steel to prevent erroneous 
results.  For the same reason, samples should run continuously to assure representative results.

Tests  should  be  run  as  soon  as  possible  after  sampling.   Oxygen,  free  carbon  dioxide,  pH  and 
conductivity tests should be run immediately on site.

Use  the  ASME limits  for  control  of  feedwater  and  boiler  water  quality,  in  combination  with  the  pH 
guidelines listed below and corrosion coupon results, to help establish a maintenance/use dosage for 
NALCO BT-13.

STEAM SAMPLING - FDA/USDA COMPLIANCE

Because the regulations contained in 21 CFR 173.310 -- Boiler Water Additives -- refer to the content of 
particular amines in steam that will come in contact with food, the steammust be sampled, not the liquid 
condensate.   Sample lines should come off  the top of  the steam line and be equipped with  sample 
conditioning equipment similar to that discussed in the PAC-2F Technology & Benefits Section.

When testing steam for amine content, the procedure for drawing the sample is the same:

1. Always use a sample cooler to prevent flashing of the highly volatile substances for which you are 
testing.  The sample should be cooled to 32°C(90°F) or less.

2. Use a 500-P0276.88 (32 oz. glass) or 500-P0274.88 (16 oz. plastic) hazardous shipper.  Preserve a 
500-ml sample with 5 ml of 10% H2SO4 (S0925).
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3. Prior to collecting the sample, rinse the bottle 3 times with sample.  Add the acid preservative directly 
to the bottle prior to collection to "fix" the sample.  (Make sure that the sample pH is less than 2 to ensure 
the amine stays in solution.)

4. Fill the sample bottle and cap immediately.   See Nalco Form 847, "General Guidelines for Packaging 
Samples.")

5. List the proper test code on the sample label for the specific amines you want tested.  (This will 
typically be "Amine" which reports CHA, DEAE and morpholine.)

6. Compare  your  results  to  the  FDA/USDA  limits  for  the  amines:  Cyclohexylamine  (10  ppm), 
Diethylaminoethol (15 ppm) and Morpholine (10 ppm) in steam.  The total (combined) amine should not 
exceed 25 ppm.  No single amine should exceed its individual limit.

7. The Total Amine Test Kit  (Go/No-Go) (420-C0052.88) may be used for a quick indication of total 
concentration of the FDA regulated amines in a condensed steam sample.

Condensate pH

pH Control Range
System Metallurgy Typical Preferred
Mixed iron-copper metallurgy 8.5-9.2 8.8-9.2
Ferrous Metallurgy 8.5-9.5 9.0-9.5

Test Procedures

Total Amine

AP-99

Dissolved Oxygen

AP-81, AP-82

Free Carbon Dioxide

AP-36

Note:  This test only measures "free" CO2; e.g. CO2 that has not already been neutralized by amines or 

ammonia.

Iron

AP-22, AP-23, AP-88

Insoluble (Particulate) Iron
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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 BT-13 has a suggested in-plant storage limit of one 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
NALCO and the Logo are registered trademarks of Nalco Company  (2-24-2009)
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