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CHAPTER 14.1

PAINTING STEEL TANKS

by

w.J. Wallace, Jr.

This chapter presents information about painting in-
teriors and exteriors of steel tanks. The discussion deals
with selection of materials, inspection, and maintenance.
The scope is limited to steel tanks for storage of water, oil,
gasoline, and other commercial liquids; it does not con-
sider the very specialized area of tank lining, which is taken
up in another chapter. Surface preparation, safety and ap-
plication techniques are also covered in separate chapters.

. SELECTION OF MATERIALS

A. TANK INTERIORS

The American Water Works Association (AWWA) stan-
dards list ten paint systems for tank interiors. They are 1) a
three-coat system consisting of two aluminum phenolic
paint coats over red-lead primed surfaces; 2) a four- or five-
coat vinyl paint system; 3) a zinc dust-zinc oxide, phenolic-
vehicle paint system; 4) a four-coat, single-solution, high-
solids viny! paint system; 5) a cold-applied petroleum wax
coating; 6) a hot-applied petroleum wax coating; 7) a
metallic sprayed zinc coating; 8) a %,-inch, hot-applied coal
tar enamel coating; 9) a cold-applied coal tar coating above
the high water level only, and 10) a cold-applied tasteless
and odorless tar-base paint. In addition, coal tar epoxies,
catalyzed epoxies, alkyd-phenolics, three-coat high-build
vinyl paints, epoxy/ester paints, and chlorinated rubber
paints are also covered.

While these paint systems can yield satisfactory
results, problems may develop. For instance, coal tar epox-
ies have limited flexibility. When used as shop primers
they cannot be topcoated later without additional surface
preparation. If zinc-rich primers are not topcoated quickly
after applications, negative effects can result.

Phenolic vehicle paints, including zinc-oxide, zinc-dust
phenolic, alkyd phenolic, and epoxy-phenolic materials
will not accept a topcoat after they are exposed to the at-
mosphere for periods of 6-9 months. The paint surface
becomes very hard, and hardness increases with time. Ex-
posure to direct sunlight accelerates the hardening of the
phenolic radical. Zinc-filled chlorinated rubber paints and
zinc-filled epoxy paints can also degrade rapidly when ex-
posed to sunlight, especially if condensation or high
humidity becomes a factor. The non-filled chlorinated rub-
ber paints can fail quickly if they are not topcoated and
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isolated from daylight within 60 days. With water-base
shop primers, ““re-dissolving’ has been encountered when
primed steel was stacked and subjected to rain, condensa-
tion or high humidity. Coal tar primer paints, particularly
the primers for coal tar enamels, are subject to rapid
degradation in outdoor exposure. Some of the “exempt”
solvents are hydrophillic and if all of the solvent does not
escape from the paint film, the solvent will absorb water
back through the film and cause disbonding.

The list of problems can be extensive. It is no wonder
that the inexperienced paint specifier sometimes fails to
make appropriate selections.

Paint systems for tank interiors must conform with
regulations issued by the Food and Drug Administration
(FDA), the Environmental Protection Agency (EPA), the Na-
tional Public Health Service, the Occupational Safety and
Health Administration (OSHA), and other regulatory bodies
at all levels of government. Conforming to these regula-
tions can be difficult. Regulations often serve cross-
purposes or are inconsistent. For instance, there are
regulations prohibiting the use of coal tar derivative
coatings in a water tank, but none prohibiting the use of
coal tar type coatings on the interior surfaces of pipes that
transport water to and from the same tanks.

Confusion in response to various regulatory bodies
had had at least one beneficial side effect. The AWWA
D102 Committee has formed a toxicological study group to
work closely with EPA in the formulation of a test protocol.
If the test protocol is satisfactory to both government and
industry, the combined effort can then determine which
paints or coatings other than catalyzed epoxies and vinyls
are suitable for potable water service. Until government
regulations change, the specifiers and fabricator-paint
engineers who wish to avoid problems with regulatory
bodies and litigation with consumers can write their paint-
ing specifications for the inside surfaces of potable water
tanks as follows: Surface Preparation: SSPC-SP 10 “Near-
White Metal Blast Cleaning” or SSPC-SP 8 “Pickling”.
Paint materials should be limited to VR-3 vinyl (4-coat
system) to a total dry film thickness in the range 5-6 mils; a
high-build vinyl (3-coat) to a total dry film thickness in the
range 6-8 mils; or a catalyzed epoxy system (2-coat) either
amine-adduct or polyamide cured, to a total dry film
thickness in the range 10-16 mils. All coats should be dif-
ferent in color to facilitate rudimentary inspection.
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FIGURE 1
Spray painting the exterior of a water storage tank.
Courtesy Chicago Bridge and Iron

On tankage to be used exclusively for fire protection,
especially where the stored water is pumped through
sprinkler heads, water cleanliness is of prime importance.
Particulate matter entering the pipe can clog the sprinkler-
head system. The inside surfaces of such tankage should
receive the best possible degree of cleaning, careful
removing of all blast cleaning media and coating with two-
coat catalyzed epoxy or coal-tar epoxy, or a three coat
high-build vinyl paint system. Fire protection water tanks
should be inspected at least once a year, if for no other
reason than to remove stagnant water. If the tank cannot
be inspected frequently, or the stored water cannot be
“turned-over” on a regular basis, then a fungicide should
be introduced into the paint to prevent algae growth. The
use of a fungicide in paint must be predicated on the
knowledge that the water for fire protection cannot ever
enter into the drinking water supply.

The same arguments regarding cleaning and painting
should be assumed to be true for fuel oil tankage, where
the fuel oil is pumped directly to the burners. Another
sound argument for painting or lining oil-storage tanks is
the fact that oils, even in the refined state, may contain
free sulfur. This sulfur is corrosive and attacks steel.

Be cautious about using zinc-rich paints on the inside
surfaces of fire protection tanks and fuel oil tanks. If the
water becomes stagnant, the zinc dissolves very quickly. If
the fuel oil contains free sulfur, and most of them do, there
is a formation of zinc-sulfide, and both the paint and the
stored product can be ruined. The condensate water that
forms in all oil tanks attacks the zinc paint and causes
rapid dissolution of the paint.

B. TANK EXTERIORS

There are several paint systems for the exterior sur-
faces of tanks. The systems range from the simple three-
coat alkyd to the sophisticated epoxy-urethane and all
sorts of combinations in between. In general, most
petroleum and solvent storage tanks are painted white
(decals excluded) or very light pastel colors to provide heat
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reflectance. On water storage tanks, the color is typically
chosen by committee, and usually the committee com-
promises on some shade of blue or green.

The current version of AWWA D102 lists five paint
systems for exterior surfaces: 1) three-coat alkyd, 2) four-
coat alkyd, 3) two-coat alkyd with silicone alkyd finish
coat, 4) three-coat vinyl and 5) an organic zinc-rich with
chlorinated rubber alkyd topcoats. In all probability, the
primer chosen for number 5 will be a zinc-filled chlorinated
rubber paint. Trouble can develop in this type of paint
system if the topcoats are not applied immediately after
priming.

In addition to the systems shown in AWWA D102,
there is a wide variety of proprietary paint systems, all of
which have some merit and all of which have their limiting
characteristics. For instance, a true silicone-alkyd paint
contains approximately 33 percent silicone. This paint
cannot be roli-coated without causing a serious bubbling
problem. The problem can be overcome in several ways,
such as overloading the paint with “bubble-buster’’ or
reducing the amount of silicone to prevent the bubble for-
mation. The best solution is the addition of the “bubble-
buster”. Some studies have shown that a silicone-alkyd
can be applied by roller when the silicone content is below
18 percent. Therefare, a specifier of silicone-alkyd should
be aware of two things: 1) if the location will permit spray
painting, and 2) if the silicone-alkyd is less than 33 percent
silicone. As the silicone content becomes lower than 33
percent, gloss and color retention is also lowered,
sometimes disproportionately. An ordinary three-coat
alkyd paint system is superior to a silicone-alkyd system
with a low silicone content.

FIGURE 2
Tank depicting earth as seen from flights in space.
Courtesy Chicago Bridge and iron
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