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Bringing treatments to a boil

The function of a boiler is simple.
It boils water to produce steam, which,
in turn, provides energy. While this is a
straightforward process, there are com-
plexities within it that could affect the
boiler’s integrity. The primary concern is
the quality of the water.

Even high-quality water contains im-
purities, which has the potential to cre-
ate problems for the boiler’s functional-
ity. Over time, chemical impurities in the
water could damage a boiler’s internals,
leaving solid deposits, such as corrosion,
rust or scale as the steam evaporates.
These accumulated deposits could even-
tually thermally insulate the boiler’s heat
exchanger surfaces, reducing the boiler’s
rate of steam generation and eventually
causing the equipment’s metals to fail.
Without proper treatment, corrosion, rust
and scale may eventually lead to thermal
failure, reduced boiler efficiency and a po-
tential boiler failure.

The boiler is not the only thing that
may be affected by untreated feedwater.
Aside from the boiler’s internals, the cor-
responding safety equipment and auxil-
iary piping may also suffer the effects of
water chemicals and impurities. Address-
ing the quality of the feedwater becomes
imperative. Otherwise, the damage to
the boiler and associated equipment may
shorten their longevity and increase capi-
tal expenditures.

That is why a boiler water treatment
plan is highly recommended to keep a
boiler operating at a high and efficient
level. Boiler water treatments neutralize or
remove impurities and chemicals in feed-
water to help ensure proper and effective
functionality, and boiler longevity.

Common challenges. Common water
contaminants are magnesium, calcium,
iron, aluminum and silica, all of which can
be found in hard water and result in hard

deposits when heated. Heated hard water
serves as the primary source of scale in
boilers. Scale buildup can reduce water
flow in pipes and can prevent the efficient
transfer of heat in boilers.

Corrosion stems from dissolved oxy-
gen and carbon dioxide (CO,) in water.
These gases attach to the walls of the boil-
er, piping and other equipment. Eventu-
ally, these gases may eat away at the metals
within the equipment, causing corrosion,
weakening the system. The weakened
pieces are susceptible to cracks and other
damage that can severely impact the boiler.

Without chemicals. Tackling these com-
mon challenges is best done through boiler
water treatment, of which there are several
options. One option does not require the
use of chemicals. The two approaches un-
der this method are using filters and soft-
eners to remove chemicals and preheating

the water ahead of its entry into the boiler.

Sediment filters are designed to re-
move suspended solids in water, while wa-
ter softeners remove magnesium, calcium
and other impurities that cause hard water,
which can result in scale buildup.

The second approach is preheating the
feedwater before it enters the boiler. This
process helps remove dissolved oxygen
from the water, making it less harsh on
the internals of the boilers and associated
equipment. Preheating the water usually
occurs in a feedwater tank or a deaerator
using supplementary steam.

The chemical approach. Using chemi-
cals to treat feedwater is an effective
method for handling impurities, yet the
amounts must be dispensed properly and
accurately (FIG. 1). Too much of a chemi-
cal treatment may adversely impact the
quality of the water, which could damage

FIG. 1. Using chemicals to treat feedwater is only an effective method for handling impurities if
the amounts of chemicals are dispensed properly and accurately. This task can be achieved by
employing the proper metering pump or filter feeder.
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the boiler. Operators must be able to iden-
tify the right chemicals and then dispense
them carefully.

Chemicals have a variety of functions
when it comes to boiler water treatment.

Some are designed to maintain desired
pH levels to minimize the water solubility,
while others are used to absorb oxygen so
it cannot cause corrosion.

There are four common chemicals

FIG. 2. Because chemical injections are delicate processes that require precision, metering
pumps serve as a viable option for effective boiler water treatment.

FIG. 3. Operating as a single piece of equipment that can inject water treatment chemicals
while also acting as a filtration device, filter feeders continue to gain consideration for boiler

water treatment because of this dual functionality.
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used to treat feedwater used in boilers: co-
agulants, phosphates, oxygen scavengers
and chelants.

Coagulants are chemicals that make
suspended particles in the feedwater floc-
culate or clump together. The clumped
impurities, which take the form of sludge,
pass through the water and sink to the bot-
tom of the boiler. Operators typically use
a boiler blowdown procedure to remove
the sludge. Ferric chloride or hydrated po-
tassium aluminum sulfate (alum) are the
coagulants used in boiler water treatment.

The downside of coagulants is that
the sludge that accumulates at the bot-
tom of the boiler is corrosive and can still
damage the boiler. Phosphates, such as
sodium phosphate, are a way to combat
this. Phosphates control the pH level in
the water, as well as in the sludge, keeping
corrosion at bay.

Another corrosion culprit is oxygen,
which is why oxygen scavengers are a
chemical option used to remove it from
water. Oxygen scavengers include hydra-
zine and sodium sulfite. Lastly, chelants,
such as nitrilotriacetic acid and ethylene-
diaminetetraacetic acid, are used to form
ions with magnesium and calcium in the
water to prevent scale buildup. Chelants
are specialized molecules that can bind to
positively charged metal ions and prevent
them from forming insoluble precipitates.

Metering pumps for proper treat-
ment. Because chemical injections are
delicate processes that require precision,
metering pumps serve as a viable op-
tion for effective boiler water treatment
(FIG. 2). The two pumping technologies
that work best are hydraulically actuated
diaphragm metering pumps and solenoid-
actuated diaphragm metering pumps.
Hydraulic metering pumps work for
chemical handling because they have a re-
peatable accuracy of +/- 1%, which makes
them ideal for injecting precise and con-
trolled amounts of a chemical. Operators
can constantly and consistently dispense
the proper chemical amounts without
concern. The pump’s diaphragm is also
hydraulically balanced, allowing it to oper-
ate against higher discharge pressures than
a mechanically actuated diaphragm pump.
Additional features for this pumping
technology include its robust nature and
lifespan, which is designed to last 20 yr.
These pumps also have an internal relief
valve, the ability to inject chemicals at high



pressures up to and beyond 4,000 psi (276
bar), automatic control with an electronic
stroke control or variable-speed motor,
and manual control through an adjustable
micrometer dial.

Hydraulic metering pumps vary by
model, with some having variable oil-
bypass adjustment to provide improved
valve performance. This oil-bypass adjust-
ment enhances performance by allowing
the pump’s valve extra time to seat. These
pumps can be constructed from several
different materials, such as 316 stainless
steel, C-20, polyvinyl chloride (PVC)
and Kynar, all of which can handle a vari-
ety of chemicals. To meet certain service
requirements, hydraulic metering pumps
can also handle being outfitted with sev-
eral motor configurations.

Solenoid-actuated or electronic me-
tering pumps work well as an economical
option for boiler water treatment. They
provide chemical injection for low-capac-
ity and low-pressure [less than 2 gph and
under 250 psi (17.2 bar)] applications.
These pumps have a repeatable accuracy
of +/- 3%, with some having stroke rates

of 300 strokes/min or higher, allowing
for improved chemical injection at low
flowrates. Many of these pumps can also
operate at any single-phase voltage from
94 VAC-264 VAC and are unaffected by
voltage fluctuations.

The pump’s composition tends to be
316 stainless steel, PVC or Kynar pump
heads; Viton or polytetrafluoroethylene
(PTEE) seals; PTFE diaphragms; and 316
stainless steel and ceramic or PTFE check
valves. These materials give these pumps
versatility for several chemical injection
applications during boiler water treatment.

Solenoid-actuated pumps also have
several models with a manual frequency
adjustment or speed control for stroking
speed. Some models even have frequency
adjustment and stroke-length adjustment,
allowing for large turndown capabilities.

The case for filter feeders. Filter
feeders are an option that continues to
gain consideration for boiler water treat-
ment because of their dual functionality
(FIG. 3). They operate as a single piece of
equipment that can inject water treatment
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chemicals, while also acting as a filtration
device by capturing the coagulated solids
and impurities that cause rust, corrosion
and scale.

Filter feeders use a filtration bag that
captures nearly all contaminants, even
those that are as small as 1 micron, which
is five times smaller than the width of
a human hair. These bags can also be
disposed of after they are full, instead
of being cleaned and used again, which
can reintroduce captured particles back
into the system.

Takeaway. While there are multiple ways
to help ensure the integrity of feedwater
for boilers, the most reliable method in-
volves chemical treatments using meter-
ing pumps or filter feeders. These options
provide tangible results that help main-
tain the boiler’s optimal functionality and
health throughout its lifespan. FP
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