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Boilers are simple, broken down in its simplest form. It is an iron box with a heat source
that changes the liquid water inside to steam. However, it is the quality of the water that
enters the boiler that usually determines whether you have years of efficient, trouble free
operations, or continuing failures and breakdowns. A good water treatment program is
essential in determining which path you take.

WHAT DOES WATER DO TO MY BOILER?
Water is the enemy of the boiler. It will corrode the metal of the boiler and the heat will
cause any calcium and magnesium to form a hard, energy robbing layer of scale. Left
untreated, it can rust holes in the boiler and insulate the pipes with scale so thick, tubes
can melt or explode. Chemical water treatment is necessary to prevent this from
occurring. It all starts with the quality of your water and having the correct chemical
program to match the water.

HOW DOES THE FEED WATER TO MY BOILER AFFECT ITS OPERATION?
The water that enters the boiler (feed water) can range from pure water with no minerals
at all to straight tap water from your municipal water source. Generally, the more the
water has been pretreated, the better it is suited for boiling. Pretreatments include
softening (removing hardness), dealkalizers (removing alkalinity), deionizers (removing
the anions and cations), reverse osmosis (removing all insoluble particulates of a certain
size), demineralizers (removing minerals) and oxygen scavenging (removal of oxygen). If
the water is not pretreated, all of the contaminants in the water end up in the boiler. This
is why the feed water chemistry is crucial to the success of the boiler operations. The
water treatment must prevent corrosion and scale.

WHAT ARE THE CORROSION CHEMICALS NEEDED IN MY BOILER?
For corrosion control, oxygen needs to be eliminated; this is usually done mechanically
by a dearator and chemically with oxygen scavengers. The oxygen scavenger type and
dose are determined by the feed water temperature and compatibility of the other
chemicals in the boiler, and the type and pressure of the boiler. The most common
scavenger is the sulfite. Sulfites are the most cost efficient method. However, they are
dependent on the temperature, using more as the water is cooler, and break down easily
to hydrogen sulfide in high pressure boilers. Also, overfeeding can create excessive
conductivity and lower pH in the boiler. Other popular scavengers if sulfites are not
acceptable are diethylhydroxylamine (DEHA) and erythorbate. Hydrazines are falling out
of favor due handling concerns.
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WHICH TYPE OF SCALE INHIBITION PROGRAM IS BEST FOR MY
SYSTEM?
There are two basic types of deposit preventing programs; precipitating and solubilizing.
Precipitating programs take the scale formation and change it from the calcium carbonate
solid, and changes it to a soft non-adhering sludge, hydroxyapetite. The solubilizing
program will keep the hardness ions in solution, preventing them from forming hard
deposits. Since the feed water quality determines the best program, it is easier to break
down the types of water to the program.

PHOSPHATES
Phosphates (mono, di, or tri sodium phosphates, and sodium polyphosphates) are the
program of choice for many systems because it is less expensive than other programs. It
is also the best program for feedwater with significant hardness, or with poor or
unreliable water softeners. The phosphates also help promote a protective film on the
metal. The phosphates combine with the calcium in the water with the help of hydrate
alkalinity, to form the soft sludge hydroxyapetite. As the amount of calcium in the boiler
increases, the amount of phosphates must also increase.

CHELANTS
Chelants are chemicals that combine with the hardness to keep them soluble. Common
chelants are Nitrilotriacetic acid (NTA) and ethylenediamine tetraacetic acid (EDTA).
Chelants must be administered very carefully, as overfeeding can contribute to acidic
corrosion of the boiler. Chelants are dosed based on the hardness of the feedwater, and it is
most effective with soft water. Any upsets in the chelant system will usually result in scale
formation because of the strict dosing formulation.

POLYMERS AND PHOSPHONATES
Polymers act much the same way as chelants, it keeps the hardness soluble, suspended in
the water until blowdown. Polymers are not as effective as chelants in keeping the scale
constituents apart, but are more forgiving with feedwater upsets. Polymer overfeed does
not contribute to corrosion, however, gross overfeeding can add polymeric deposits on
the metal surfaces. Polymers also act to allow the scale to form, but distort its growth,
thus keeping the scale suspended in solution. There are also polymers that will target
specific problems in boilers, such as silica and iron.

DISPERSANTS
Dispersants are polymers that put a charge on the scale formed to prevent it from
attaching to metal surfaces, and keeping it in suspension. Used in either the precipitating
or the solubilizing program, it is effective in preventing deposits from forming.
Regardless of the program, regular and consistent blowdown regimens must be strictly
adhered to. If the concentration of minerals and ions exceeds the solubility limits,
deposits will form on the tubes regardless of the type or amount of chemicals.
For more information or to address your specific needs, please call AquaLogic Water
Consulting, or email waterlab@AquaLogicWC.com.


