
PRODUCT NAME

NALCO® BT-16
Chemical Oxygen Scavenger

PRODUCT DESCRIPTION AND APPLICATION
NALCO BT-16 is a traditional nonvolatile, inorganic oxygen scavenger that can be used in systems 
operating at pressures up to 40 bar. NALCO BT-16 is designed for systems that do not have a 
mechanical deaerator that performs according to design specifications (typically below 20 ppb) or 
have malfunctioning mechanical deaerators. NALCO BT-16, being alkaline, will not consume alkalinity 
in the feedwater.

PHYSICAL & CHEMICAL PROPERTIES

Form:                           Liquid
Colour: Colourless 
Odour: Pungent
Boiling Point: > 100ºC
Relative Density @ 25ºC: 1.34
pH (Neat) @ 20ºC: 10
Solubility in Water: Complete
Freezing Point: -5ºC

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

REGULATORY APPROVALS
When use situations necessitate (Check with Plant Manager or Process Area Superintendent), NALCO 
BT-16 is in compliance with the United States Food & Drug Administration (FDA) regulations pertaining to 
Boiler Water Additives (21 CFR 173.310).

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

MATERIALS OF COMPATIBILITY

Compatible Not Compatible
Polyethylene Aluminium
Polypropylene Copper
PVC Brass
Stainless Steel (304 & 316) Zinc
EPDM seals Carbon Steel

DOSAGE AND FEEDING
Without a deaerator, the oxygen content of the feedwater in equilibrium with the atmosphere as function 
of temperature is given in Table 1. 
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Table 1

Temperature (ºC) Dissolved O2 (mg/l)

30 7,4
40 6,1
50 5,4
60 4,6
70 3,7
80 2,9
90 1,7
95 0,7

Dissolved oxygen measurements are required to determine the dosage of NALCO BT-16. The dosage 
of NALCO BT-16 is based on the dissolved oxygen level in the feedwater and the required residual sulfite 
concentration in the boiler water. The residual range for NALCO BT-16 should be controlled based on the 
cycles of concentration and the pressure of the boiler. The specification for the residual range is based on 
the applicable industry standard and/or the boiler manufacturers' specification. 

The presence of a residual NALCO BT-16 does not mean that the oxygen has been effectively 
scavenged as oxygen and scavenger can coexist in the feedwater system.

The use of NALCO® 68260 or BT-21 is encouraged at boiler pressures above 40 barg. These products 
will prevent sulfite generation, condensate contamination and subsequent corrosion damage.

Use an all-organic chemistry such as NALCO® 68260 or BT-21.

If NALCO BT-16 does not prove to be an effective scavenger then NALCO® 68260 must be used.

FEEDING
NALCO BT-16 is best fed to the deaerator storage section or, for systems without deaerator, into the 
boiler feedwater tank.

NALCO BT-16 MUST be fed separately and not mixed with other boiler treatment chemicals, either neat 
or in dilution.

NALCO BT-16 can be dosed into the boiler feedwater line, just where it leaves the boiler feedwater tank.

NALCO BT-16 must be fed neat (undiluted). Diluting oxygen scavengers will cause loss of oxygen 
scavenging ability. 

If feedwater is used for attemperation, NALCO BT-16 MUST be fed downstream of the attemperation 
water takeoff. If oxygen removal from attemperation water and attemperation line protection are needed, 
use an organic scavenger. 

Feed NALCO BT-16 via a NALQUILL® injector.

A steam heated feedwater tank with automated temperature control must be installed whenever possible.

To minimize iron transport to the boiler, a minimum boiler feedwater pH of 8.5 and above is generally 
recommended in boiler feedwater chemistry guidelines.

Feed NALCO BT-16 continuously. Interruption in feed will result in corrosion and/or scale formation.

NALCO BT-16 can be used for boiler lay-up. 
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Total NALCO BT-16 dosage is based on the sum of:

The dissolved oxygen level: 23 ppm of NALCO BT-16 is required per ppm of oxygen.
The required product residual adjusted for cycles of concentration: 4.5 ppm of NALCO BT-16 is required 
per ppm of sulfite residual.

Example: The American Society of Mechanical Engineers (ASME) recommended residuals for sulfite 
levels in the boiler are showed in Table 2:

Table 2

Boiler Pressure (barg) Residual Range (ppm)
0 - 10 30 - 60
11 - 20 30 - 40
21 - 40 20 - 30

Dosage Calculations
Step 1
Determine: Boiler Pressure

Feedwater Flow
Oxygen in the Feedwater
Boiler Cycles

Step 2:  Determine dosage NALCO BT-16 necessary for oxygen removal: ppm feedwater oxygen x 23 
ppm NALCO BT-16 

Step 3: Determine dosage NALCO BT-16 necessary for sulfite residual: (Recommended ASME sulfite 
residual x 4.5) / Boiler Concentration Ratio

Step 4
Determine total dosage for NALCO BT-16: Total NALCO BT-16 required = Step 2 + Step 3

Step 5: Determine kilograms per day NALCO BT-16: Total NALCO BT-16 requirement (ppm Step 3) x 
thousands of tonnes of feedwater per day

Step 6: Determine litres per day NALCO BT-16: Litres of NALCO BT-16 per day = (kg.day-1 of NALCO 
BT-16) / 1.44 kg.l-1

Example
Step 1
Boiler Pressure: 35 barg
Feedwater Flow: 0.91 kT.day-1

Oxygen in the Feedwater: 0.10 ppm (No chemical present)
Boiler Cycles: 10

Step 2: Determine dosage NALCO BT-16 necessary for oxygen removal: 0.10 ppm feedwater oxygen x 
23 ppm NALCO BT-16 = 2.3 ppm

Step 3: Determine dosage NALCO BT-16 necessary for sulfite residual: (25 x 4.5) / 10= 11.25 ppm

Step 4: Determine total dosage for NALCO BT-16: Total NALCO BT-16 required = 2.3 ppm + 11.25 ppm 
= 13.55 ppm
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Step 5: Determine kilograms per day NALCO BT-16: 13.55 ppm x 0.91 kT.day-1 feedwater = 12.33 kg 
NALCO BT-16 per day

Step 6: Determine litres per day NALCO BT-16: 12.33 kg.day-1 / 1.44 kg.l-1 = 8.56 litres NALCO BT-16 
per day

ADDITIONAL FEEDING RECOMMENDATIONS

The additional feeding recommendations are vital to the success of the program and should be 
respected literally to avoid misapplications that could leading to failures:

NALCO BT-16   is best fed to the deaerator storage section or, for systems without deaerator, into the   
boiler feedwater tank.

Ideally, NALCO BT-16 should be fed into the drop leg from the deaerator dome to the storage section. 
When using a simple feedwater tank, NALCO BT-16 should be fed in an area where the water is already 
heated and avoiding any area where relative cold water enters the tank. The feedpoint should be 
positioned such that incoming water cannot bypass the sulfite dosing zone on its way to the boiler 
feedwater takeoff.  

NALCO BT-16   MUST be fed separately and not mixed with other boiler treatment chemicals, either neat   
or in dilution.

Often a spill-back line returns boiler feedwater from after the boiler feedwater pumps to the deaerator 
storage section or feedwater tank. This meets minimum flow requirements for pumps when demand is 
low. Feed points of additional internal treatment chemicals should be positioned downstream of the spill-
back line take-off to ensure that mixing of chemicals is prevented.    

NALCO BT-16   can be dosed into the boiler feedwater line, just where it leaves the boiler feedwater tank.  
The distance between the NALCO BT-16 injection point and the next chemical dosage point should be 30 
seconds minimum, (Calculate based on pipe length and diameter and feedwater flow!) when NALCO BT-
16 is fed to the boiler feedwater line.

NALCO BT-16   must be fed neat (undiluted). Diluting oxygen scavengers will cause loss of oxygen   
scavenging ability. 

If feedwater is used for attemperation,   NALCO BT-16 MUST   be fed downstream of the attemperation   
water takeoff.  If oxygen removal from attemperation water and attemperation line protection are needed, 
use an organic scavenger.  

Feed   NALCO BT-16   via a NALQUILL injector.  
The entrance of NALCO BT-16 injector should extend well beyond the internal surface of the tank or pipe 
wall. This prevents corrosion by localized acidic conditions at the point of product entry and to insure 
proper distribution. When feeding into tanks, feedpoint should be positioned below the waterline.  

A steam heated feedwater tank with automated temperature control must be installed whenever possible.
A constant and sufficiently high temperature (65-90°C) boiler feedwater temperature makes dosage 
control easy, treatment more economical, and minimises corrosion risks.  When boiler systems operate 
intermittently and are allowed to cool down between operational periods, the use of an electrical heater to 
maintain tank temperature should be considered or “slug” dosing could be practised by running the 
NALCO BT-16 pump for some minutes prior to boiler start-up. 

08-07-09/JLM ; BT-16 CPP-DPL 4



To minimize iron transport to the boiler, a   minimum boiler feedwater pH of 8.5 and above is generally   
recommended   in boiler feedwater chemistry guidelines.  

Most liquid sulfite products are acidic and will depress pH. Depending on feedwater M-alkalinity and 
sulfite product dosage, additional feed of an alkalizing agent may be needed. Use of a caustic source is 
recommended for pH correction. Boiler feedwater pH should be corrected prior to sulfite product dosage 
to obtain a final boiler feedwater pH of 8.5 or above. Upper pH limit depends on system metallurgy and 
recommendations for the specific type and make of boiler and any guidelines that may apply in specific 
countries. 

BT-16   continuously.   Interruption in feed will result in corrosion and/or scale forma Feed   NALCO   tion.

NALCO BT-16   can be used for boiler lay-up.   
NALCO BT-16 must be fed to obtain a 400 ppm residual measured as sulfite. This sulfite level must be 
checked weekly. See the PAC-2 Service Manual. Do not use NALCO BT-16 for boiler lay-up if you have 
non-drainable superheaters, since solids will deposit and cause tube failure.

Consequences of Overfeed
Overfeed of NALCO BT-16 will significantly affect the cost of chemical treatment. Overfeed of NALCO 
BT-16 will also add high levels of dissolved solids to the feedwater, reducing boiler cycles and increasing 
water and energy costs.

Consequences of Underfeed
Underfeed of NALCO BT-16 will result in serious oxygen corrosion to the boiler and feedwater system. 
The greatest damage will occur in the economiser or feedwater preheaters. Oxygen corrosion will also 
increase iron levels in the feedwater. Iron deposits will form in the high heat flux areas of the boiler, 
causing tube failures. NALCO BT-16 can be used for boiler lay-up. NALCO BT-16 must be fed to obtain 
a 400 ppm residual measured as sulfite. This sulfite level must be checked weekly. See the PAC-2 
Service Manual. Do not use NALCO BT-16 for boiler lay-up if you have non-drainable superheaters, 
since solids will deposit and cause tube failure.

ROI CRITICAL SUCCESS FACTORS
NALCO BT-16 provides protection from oxygen corrosion in the boiler system. Lower corrosion rates 
translate directly into lower boiler feedwater maintenance costs and reduced boiler downtime. However, 
being a simple sulfite-based formula, it does not offer the passivation protection of NALCO 68260 or 
NALCO 68262 (ELIMIN-OX) oxygen scavengers.

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.

Sulfites can cause an allergic reaction in sensitive individuals.
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STORAGE
NALCO BT-16 has a maximum recommended in-plant storage life of one year in factory-sealed 
containers. Keep container closed when not in use. The maximum storage temperature is 49ºC. All 
storage and feeding equipment should be built of compatible materials (See section "Materials 
Compatibility"). Keep product from freezing. Avoid excessive aeration.

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
ELIMIN-OX, NALQUILL, NALCO and the Logo are registered trademarks of Nalco Company  (2-25-2009)

The decomposition products are sulphur dioxide and hydrogen sulfide, both highly corrosive gases. 
These gases flash off with the steam and may cause corrosion in downstream equipment or may poison 
downstream catalyst systems. NALCO BT-16 cannot be fed prior to the attemperation water take-off point 
or to attemperation water due to the dissolved solids in the product. If attemperation line protection is 
needed, use NALCO 68262 (ELIMIN-OX) , NALCO 4221, NALCO 68260 or NALCO 77213.

The sulfite test (Nalco Analytical Procedure AP-75E) should be used. Test for NALCO BT-16 in the boiler 
water blowdown.
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