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PAINTING FOOD PLANTS

by

Steven L. Schmidt

Food processing plants are primarily concerned with
converting, producing, packaging and preserving edible
foods. There are hundreds of types of food processing
plants — beverage, brewing, distilling, canning, dairy, beef
and poultry packing, bakeries, flour mills, grain storage
and many others.

This discussion, therefore, concerns painting food
processing plants from a ‘*‘condition and environment”
standpoint rather than from the standpoint of specific
products and processes.* New construction and
maintenance painting are included as well as coatings
selection, surface preparation, application, inspection and
touch-up and repair.

Coatings must be resistant to physical, bacterial and
chemical exposures including varying levels of moisture,
condensation, steam, mold growth, organic wastes, clean-
ing solutions and abrasion. Floors, walls and machinery
are subject to chemical and moisture attack and usually
abrasion. Many areas are wet and warm while others are
cold and damp. Some may cycle from hot to cold causing
condensation and also exerting physical stress on protec-
tive coatings and their underlying substrates. Exterior sur-
faces are subject to the hazards of the weather as well as
the destructive effects of ultra-violet light on protective
coatings.

One of the most common problems in food process-
ing plants is the growth of mold, mildew and other fungi.
These air-borne spores multiply and feed on food particles,
attaching themselves to a surface. They usually spread
and can actually digest coatings with a free oil nature.
Therefore, alkyd and epoxy ester coatings for use in food
plants should contain effective and approved fungicides
and bactericides.

Ideally, a food plant coating would be USDA/FDA ap-
proved, hard, tough, impervious to water vapor, resistant to
a wide variety of acids and alkalis, and prohibit the growth
of mold, fungi and mildew. It would be a self-priming, high-
build, high-gloss finish that could be brushed, rolied or
sprayed in a variety of temperatures over steel, concrete,
block, aluminum, galvanized metal and any other number
of substrates. It would withstand high temperature,
caustic rinses and be available in hundreds of decorator
colors while possessing unlimited gloss and color reten-
tion when exposed to ultra-violet light.

Of course, no such miracle coating exists. A coatings
specification for a new food processing plant may call for
six or more different generic types of coatings and several
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types within each generic classification.

There is no place for lead, mercury or any other toxic
pigmentation in food plant coatings. The subject of USDA,
FDA and other regulations will be dealt with in some detail
later. With the conditions prevalent in most food process-
ing plants, only the best high performance coatings stand
any chance of long-term survival and resultant per-square-
foot-per-year cost efficiency.

Since coatings material costs are usually less than
one-fourth of the total painting cost, it is essential to go
“first class”. The design or maintenance engineer who ap-
proaches protection and sanitary maintenance with cost
cutting in mind does so at the risk of classical “penny
wise, pound foolish” results.

I. NEW CONSTRUCTION

A. DESIGN CONSIDERATIONS FOR NEW
PLANTS

A universally accepted objective of food plant design
is to assure economical, sanitary maintenance. The ideal
food processing facility would be constructed completely
of corrosion-resistant materials with a minimum of cracks,
edges, corners and inaccessible areas. Plant sanitation
could be easily performed with no adverse effects on the
appearance of structural integrity of the facility. This plant
does not exist because it would be prohibitively expensive
and time-consuming to buiid.

But many things can be done with common materials
of construction to design plants that are easy and
economical to maintain. Some of these are

* Design the plant to accommodate the process
and afford ease of access for maintenance and
cleaning;

Avoid edges and crevices and design for
smooth, pin-hole free surfaces in all process
areas;

Provide ample drains with sloped floors to per-
mit rapid removai of wastes and wash water;
Avoid bar joist and deck construction in proc-
ess areas;

Avoid materials that

have poor moisture

*A separate treatment of painting food plants, written by Harry
Howard and emphasizing flow charts of process areas, is
available through SSPC.
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FIGURE 1
Processing room with high moisture content in the air is coated
with a water-based epoxy system.
Courtesy of Carboline Company

resistance (drywall, plaster, plywood, etc.) in
process areas,

e Enclose structural steel when possible;

+ Use high-quality, chemical, abrasion and
moisture resistant protective coatings for all
steel and concrete in process areas; and

* Comply with FDA, USDA, OSHA, state and local
requlations.

Proper design and use of high-performance coatings
go a long way toward producing the “ideal” plant — one
that is functionally efficient and easy to maintain. There is
only one time to achieve this condition: when the plant is
constructed. This requires extensive study and careful
selection of construction materials. These in turn must be
woven into the design with an eye towards corrosion con-
trol, sanitation and plant maintenance. These steps should
lead to the generation of tight, well-written specifications.
The work must follow specifications under tight inspection
before the new plant is accepted by the owner.

With such a conscientiously designed and built facil-
ity, the maintenance engineer stands an excellent chance
of controlling maintenance costs. Unfortunately, not
enough projects go this way from start to finish.

B. SPECIFICATION FOR STRUCTURAL STEEL

Whether steel is shop or field painted, or both, a
detailed specification is necessary to insure maximum
performance of the coatings system.

1. Shop Painting
Specifications for shop painting must detail sur-
face preparation, coating and handling of the
steel. Inspection, transfer and field touch-up
should also be explained in detail. The following
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items should be included in the specification for

shop painting:

a. The use of cutting oils should be kept to a
minimum and grease and oils removed from
steel before blasting.

. All contact surfaces connected by bolts should
be blasted and primed before being shop
bolted. Faying surfaces should be primed with
zinc-rich primer but not topcoated. Where steel
bolting is used in the shop, the boltheads and
nuts should be blasted.

. All abrasives shouid be kept clean.

. Back-to-back angles should be designed out or
at least blasted and primed prior to assembly.
. Weld spatter should be removed before prim-

ing.
f. Slivers and laminations should be ground
smooth before priming.
. All sharp, rough or burred edges should be
ground smooth before blasting.

. All abrasives must be removed before priming.

i. Painting bucks and paint hoses must be kept
clean to minimize contamination.

j. Welded identification tags should be con-
tinuously welded to avoid corrosion underneath
the tags.

. All blasted steel should be primed within 10
hours of blasting and before there is visible
rusting.

I. Dunnage should be used carefully to minimize

damage to coatings in loading, shipping and

unioading. Use of non-metallic slings will
minimize damage to coatings.

At the job site, the steel should be unloaded

carefully to minimize damage. The steel should

be stacked off the ground, and ample dunnage
should be used.

.Primers and topceoats should be applied in
strict accordance with manufacturer’s instruc-
tions.

If the job calls for a second coat in the shop, applica-
tion details should be spelled out. These include mixing,
application and temperature parameters. The specifier
should provide a table for film thickness, time intervals
between coats and all inspection procedures and handling
times. A job standard should be established prior to begin-
ning to identify minimum acceptable standards for surface
preparation, application, film build and final appearance.

2. Field Topcoating
A separate specification is required for field top-
coating work that takes place after erection of the
steel. Careful inspection of the steel is necessary
to determine surfaces requiring touch-up paint-
ing. Washing may be required to remove dirt and
contamination. Power tool cleaning (SSPC-SP 3)
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FIGURE 2
The walls in this cold meat storage room are held at 45-48°F year
round. Resurfacing with a water-based epoxy system is now a
routine matter every four years or more, whereas previously the
room was repainted every two years.
Courtesy of Carboline Company

followed by touch-up with polyamide epoxy rust-
inhibitive primer and finish coat works well. The
polyamide epoxy primer is compatible with epoxy,
urethane and acrylic finish coats.

C. COATING SYSTEMS BY SUBSTRATES

1. Structural Steel — Interior Process Areas

a. Zinc-Rich Primers — In most cases the logical
choice for protection of structural steel is a zinc-
rich primer with appropriate topcoat(s). This may
be achieved in several ways:

Method One: Shop prime, Field topcoat

Method Two: Field prime, Field topcoat

Method Three: Shop prime, Shop topcoat, Field
touch-up

The price depends upon many factors such
as job location, shop location, amount of fabrica-
tion and size of plant.

If Method Three is chosen, the primer and top
coat are applied in the fabrication shop; the
coated steel is shipped to the job site and erected,
and bolts and damaged areas touched up. Method
Three saves 10-40% over Method Two and makes
sense even if a third coat is to be field applied. If
only two coats are specified, Method One is less
expensive and a better method. It is also better
because uniform appearance of the finish coat is
assured.

With the three-coat systems, Method Three
should be specified with the third coat field ap-
plied after proper touch-up has been completed.
Considerable cost savings and higher quality
work results. Care must be exercised in selecting
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two-coat shop systems because not all coatings
manufacturers can supply them. Often two coats
do not provide adequate protection.

b. Top Coats — In addition to the polyamide and
polyamine epoxy finish coats, several other
generic types work well in food processing plants.
Aliphatic urethane, like polyamine epoxy, pro-
vides extra toughness and chemical resistance
for aggressive areas and is usually of very high
gloss. It does not yeliow like the epoxy coatings
and has better caustic resistance than epoxy
polyester.

Acrylic-epoxy is recommended in place of the
solvent-based polyamide epoxy where a water-
reducible, low-odor coating is needed. It performs
in a manner equivalent to solvent-based
polyamide epoxy once fully cured. This topcoat is
not suited for humid areas.

Gloss epoxy polyester coatings (catalyzed, two-
component and not to be confused with epoxy
ester) may be selected if a white finish is needed.
Unlike epoxies, it does not yellow with age. Do not
use in areas where caustic is present because it
has poor caustic resistance.

All of the above finish coats require a
minimum of 50°F (10°C) to achieve cure except
the aliphatic urethane which may be applied at
temperatures down to 35°F (2°C).

. Galvanized Metal Decking

Metal decking can be very difficult to coat suc-
cessfully.

a. Factory finishing — The first recommendation
is to specify the metal decking to be galvanized
and factory finished with baked-on coating suited
to the service area. This requires careful handling
during transportation and erection. Any damage
can be spot primed and touched up.

b. Field finishing — The galvanized decking
should be specified to be phosphatized (pre-
etched) or wash-prime treated by the fabricator.
After erection it should be thoroughly cleaned and
finished with 4.0-6.0 D.F.T. semi-gloss polyamide
epoxy (Appendix B, #D).

. Structural Steel — Exterior

Gloss epoxy finish coats are not recommended
for structural steel exposed to the weather, due to
chalking. They require acrylic emulsion or
aliphatic urethane finish coats to insure gloss and
color retention. The preferred system is SSPC-SP
6 (Commercial Blast Cleaning) followed by a
system of zinc-rich epoxy primer and high-build
polyamide epoxy intermediate coat applied in the
fabrication shop. After erection of the steel,
touch-up of damaged areas and boits can be per-
formed with zinc-rich epoxy primer or rust-
inhibitive polyamide epoxy primer. The third coat
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FIGURE 3

New structural steel in cool, damp storage area to be enclosed;
epoxy zinc-rich primer over SSPC-SP 6, “Commercial Blast Clean-
ing”’; coated at the fabrication shop and touched up in the field;
no topcoat to be applied.

Courtesy of Porter Coatings

of aliphatic urethane can then be applied. This
system (Appendix B, #A) provides maximum
chemical and abrasion resistance and long-term
gloss and color retention. The alternate system is
SSPG-SP 6 (Commercial Blast Cleaning) followed
by application of an inorganic zinc-rich primer in
the fabrication shop. Bolts and damaged areas
are touched up with zinc-rich epoxy or rust-
inhibitive polyamide epoxy primer. Once touch-up
has been completed, the steel should be finished
with two coats of acrylic emulsion.

. Concrete Ceilings

Properly prepared and coated concrete ceilings
are economical to maintain and to sanitize.
Careful surface preparation is essential. Curing
compounds, form-release agents and surface
hardeners can be removed by brush sandblasting.
Where dust is a problem, a water ring adjustment
or wet blasting is recommended followed by a
thorough rinsing to remove any ‘“blasting mud".
Filling holes is important. Holes of 2" diameter
or more should be grouted. Smaller holes should
be filled with water resistant cementitious filler.

Ceilings in aggressive areas should be fin-
ished with 8-10 mils D.F.T. of gloss epoxy (Appen-
dix B, #G). An alternate system for less aggressive
service can be one or two coats of high build
polyamide epoxy semi-gloss (Appendix B, #D).
Two coats are needed to insure gloss uniformity.

. Concrete Floors and Toppings

a. Concrete Floors — No other areas in a food
processing facility present more challenges to
protective coatings than do concrete floors. There
are few areas in food processing plants where
concrete floors survive unprotected. Concrete is
readily attacked by acids, strong alkalis, nitrates,
chlorides, sulfates, phosphates, sugars and some
fats and oils. The best time to insure protection is
at the time of construction and before the plant is
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in operation. Dealing with contaminated floors
will also be addressed.

New concrete should age a minimum of 28
days and have a maximum moisture content of
8-10%. It is important to install vapor barriers
under ground level concrete floors to prevent
adhesion problems due to hydrostatic pressures.
Concrete floor surface preparation includes brush
blasting, centrifugal blasting and power tool
cleaning. As with ceiling panels, this may be ac-
complished by wet or dry methods. If wet blasting
is performed, thorough rinsing with fresh water is
necessary to remove “blasting mud”.

Two other commonly used methods are scari-
fying and shot blasting. Both achieve the same
results with no dust or water. Scarifiers remove up
to ¥4 inch of concrete surface with rotating sharp
knives in a self-contained unit resembling a plant
sweeper. Portable shot-blasters designed for flat
steel surfaces also work well on concrete. The
steel shot is centrifugally hurled against the floor
and blasted with no dust. While units have
vacuum attachments to pick up loose concrete
dust, it is good practice to follow with a thorough
vacuuming using an industrial sweeper.

Scarifying, shot blasting and sandbiasting
remove laitance, curing compounds and surface
hardeners. For best results and long-term savings,
one of these should be specified and used on new
construction floors.

b. Floor Toppings — For toughest process areas
in food plants, an 8-15 mil paint system is not
enough protection. At the base of machinery
where constant spills occur, on floors that stay
wet with organic acids, and in areas where
forklifts drag, drop and push large steel pots, the
floors need maximum protection.

In these very rough service areas, heavily ag-
gregated, trowel-applied % inch floor toppings
provide the best protection. These are usually
100% solids epoxy or polyester materials that are
so heavily loaded with inert aggregate that they
require mixing in rotating drum mixers. They are
usually classified two ways — food and chemical
grade. Food grade toppings are USDA approved
and able to take most process area conditions.
Chemical grade floors are expensive and de-
signed for areas where concentrated batch
chemical spills take place, such as concentrated
acids and alkalies. They are also designed to
withstand steam impingement, while food-grade
toppings soften under the same circumstances.

. Concrete Walls — Block, Poured, Precast

Walls are usually constructed from concrete
block, concrete poured in place or tilt-up panels.
New food plants should not have plaster, drywall,
stucco or wood walls in process areas. Ceramic
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