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CHAPTER 17.4

PAINTING CHEMICAL PLANTS

by

J. Roy Allen and David M. Metzger

I. INTRODUCTION

Chemical plant exposures represent a highly varied,
and in most cases, demanding technical challenge to the
design and application of effective protective coating
systems. These exposures are characterized by a generally
high level of chemical activity in the immediate environ-
ment and potential corrosivity to metal (carbon steel)
substrates. Properly selected coating systems for use in
chemical plants should minimize metal loss by protecting
substrates from attack by an environment that may con-
tain, for example, any of the following:

¢ Mineral acids
e Organic acids
e Alkalis

¢ Corrosive salts
¢ Solvents

* Gases

* Weather

The wide variety of exposures, often combined within
the same processing area or plant, necessitates proper
selection of painting practices and systems. Such condi-
tions have spurred the development of many specialized
chemically resistant coatings, formulated for use in
systems at general total dry film thicknesses of 7 mils
(175 um) or greater.

The recommended chemical plant painting concept
involves a systems approach that combines the elements
of material selection, surface preparation, application and
inspection to produce the desired level of protection for
structura! steel and equipment in a corrosive environment.
Following is a synopsis of current guidelines and prac-
tices recommended for painting metal surfaces in chemi-
cal plants. The systems and elements described should be
regarded in the context of atmospheric exposure and
resistance to chemical splashes, spills, and fumes only.
Excluded from this discussion are linings or coatings in-
tended for immersion service. They are covered elsewhere
in Volume |.

. ECONOMICS OF PAINTING

Economic evaluation of maintenance practices, can-
didate coating systems and alternate materials of con-
struction are key ingredients in the cost analysis of main-
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tenance finishing. Further, reliable input is needed on
coating performance, expected life of project, level of
protection and appearance expected, and initial and con-
tinuing costs.

The initial cost of painting alone should not be the
overriding factor in the analysis of economic considera-
tions. Rather, it is evaluated in the context of continuing
repair costs estimated to maintain a desired level of pro-
tection and appearance for a stated period of time at a
minimum cost per sq. ft. per year (Figure 1).

The key to sound long-term economics consists of
adequate original painting followed by a continuing main-
tenance program. For example, painted steel surfaces in
chemical plants should be inspected immediately and be-
tween 6 and 12 months after painting. At that time touchup
repairs should be made to correct damage or defects in the
original job.

Establishing priorities and scheduling is very impor-
tant. Touchup and repair or repainting at the right time,
before excessive failure occurs, can provide substantial
savings. Maintenance of painted steel surfaces should be
executed before coating failure reaches the point where
cleaning and priming more than twenty percent of the
surface area would be required (Figure 2). Another rule-of-
thumb is to re-paint before Rust Grade No. 8 of SSPC-Vis 2
is reached as outlined in SSPC-PA Guide 4.

Not all painted surfaces in poor condition requiring
complete cleaning, priming, and finishing should receive
top priority. Delaying some of these does not significantly
increase the cost of repainting. A portion of the main-
tenance painting budget should be allocated for repair and
maintenance of painted surface with less extensive
failure. The objective is to maintain adequate protection
and appearance at minimum average annual cost.

lil. SURFACE PREPARATION

While coating systems must meet certain require-
ments in the performance evaluation formula, surface
preparation, representing a significant part of total coat-
ing system cost, is considered by many to be the single
most important factor influencing performance. Since it is
often in this area that applicators will attempt to save time
and cost, surface preparation deserves close attention.
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FIGURE 1

Comparison of actual annual painting costs for three coating systems in a moderately corrosive chemical plant exposure.

Non-metallic abrasive blast cleaning is considered
the best field surface preparation. There are situations in
which it is not practical, permissible, or economically ac-
ceptable. However, from a cost/performance point of view,
it is more often justifiable to devise a means for making
btasting feasible in chemical plants than for applications
in less severe environments. Chemical-resistant coatings
depend on adequate surface preparation to optimize their
system performance properties.

How a surface is prepared depends on several fac-
tors, among which are compatibility with the environment,
the coating system to be used and, of course, economic
considerations. There is a variety of methods and equip-
ment available for surface preparation. Dry abrasive blast-
ing, wet blasting, water blasting, steam blasting, and
power water cleaning are the most efficient methods.
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In maintenance painting, where painting previously
painted surfaces is involved, careful consideration should
be given to deciding whether full or spot blasting should
be specified. Factors influencing this judgment include
the extent and distribution of paint failure, previous sur-
face preparation, type and condition of paint, and com-
patibility of a newly specified coating with the existing
one. If paint failure is as high as 50 to 60 percent of the sur-
face, and especially if the steel has not been previously
blast cleaned, full blasting is advisable.

Where paint failure is less than 50 percent of the sur-
tace and the existing coating is sound and tight over
previously blast cleaned steel, spot blasting is recom-
mended. Except in cases of highly corrosive exposure,
high temperature or immersion, blasting to a commercial
standard (SSPC-SP6) is the recommended surface prepara-
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FIGURE 2
Maintenance is being executed before coating failure on these
tanks reaches the point which would require cleaning and priming
of more than 20% of the total painted surtace.

tion for atmospheric exposures.

Adequate and properly adjusted blasting equipment
is necessary for efficient cleaning. Frequent blasting
errors, which are detrimental to efficiency, include inade-
quate air pressure or volume at the nozzle and excessive
abrasive flow rates. Another important factor is the
abrasive used (type, particle size and shape). It should be
clean, hard and of a particle size that will produce 1-2 mil
(25-50um) surface profile on the steel surface. If heavy,
tight rust or thick paintis to be removed, a coarser abrasive
with angular particles is suggested.

When regulations or operating conditions prevent ab-
rasive blast dust from being released into the atmosphere,
wet blasting or high pressure water containing a pressure-
injected abrasive should be considered. To limit flash
rusting, inhibitors are available for addition to the water
stream or to the surface after cleaning, but this treatment
must be compatible with the primer to be used. When
water-abrasive blasting is used as the only cleaning
method, the rust inhibitor is promptly applied to the
freshly blasted surface after cleaning. This cuts down con-
sumption of the chemical inhibitor and improves its
effectiveness.

When surface or environmental factors prevent ab-
rasive blasting, hand or power too! cleaning is often
recommended. While these methods are sometimes
necessary, experience has shown that they are not as ef-
fective as methods that create a higher level of surface
cleanliness. For example, when hand or power cleaning is
used, coating performance over chemically corroded steel
is greatly reduced (Figure 3). These methods are ade-
quately covered in SSPC specifications. Excessive power
wire brushing can produce burnishing — a common mis-
take which, if left uncorrected, is detrimental to paint
performance.

Steam and pressure water cleaning, usually with the
addition of cleaners or chemicals, are effective when sur-
faces are contaminated with alkali, acid, dirt or paint
chalk. Acid cleaners, such as phosphoric acid, neutralizes
alkaline contaminated surfaces. Detergents or alkaline
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cleaner additions neutralize acid contaminated surfaces.
Steam and pressure water methods are frequently used in
conjunction with other methods of surface preparation.

These methods, with the addition of selected clean-
ers, effectively remove dirt, oil, grease, and paint chalk
from metal surfaces. When cleaners or chemicals are
added to the steam or water, the metal surface must be
thoroughly rinsed with clean water to ensure proper ad-
hesion. The effect of residual surface contaminants on the
life expectancy of coating systems has been demon-
strated.! Trace amounts of sulfur and chlorine compounds
remaining on the surface of chemically-exposed steel,
even after stringent surface cleaning and abrasive blast-
ing, can measurably degrade the performance of organic
coatings. The use of these cleaners prior to hand or blast-
cleaning, frequently necessitated by the relatively high
level of surface contamination, differentiates chemical
from general industrial plant painting (Figure 4).

IV. SELECTION OF CHEMICAL-RESISTANT
COATING SYSTEMS

Resistance to a variety of types and concentrations of
chemical exposure and good overall durability are primary
considerations in selection of a coating system for
chemical plant service. Because they have a proven track
record in chemical environments, several generic types of
high performance coatings are being used in chemical
plant maintenance and new construction painting:
Chlorinated Rubbers
Epoxies
Polyurethanes
Silicones (high temperature only, not highly

corrosion resistant).
Vinyls
e Zinc-rich (as primer)

Combinations of these generic classifications are
possible when primer and topcoat are incorporated into a
system. The system choice depends on the type(s) of
chemical resistance desired, the relative importance of ap-
pearance and the quality of surface preparation needed
before priming.

Since conventional alkyds and most water-borne
coatings are not as effective as those listed above in harsh
chemical environments, they will not be discussed here for
chemical plant application. However, they have been
generally acceptable for use in the peripheral areas of
chemical plants, such as tank farms, where severe
chemical exposure is not usually encountered. Future
development of water-borne technology is expected to pro-
vide coatings that will more fully meet the demands of
chemical plant exposures while providing environmentally
acceptable levels of solvent emissions.

Paint systems designed for chemical environments
are generally applied at heavier total film thicknesses than
those intended for milder exposures. Typically, for moder-
ate to severe chemical exposure, a dry film thickness of
7.0 mils (175um) or greater is required to counteract the ef-
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