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This article features pollution prevention
practices and facility planning success-
fully undertaken by tacks Enterprises,
Inc., an automotive supplier in Grand
Rapids, MI. Primary emphasis is placed on
the painting of plastic exterior trim
components. Part I (published in the
January 1994 issue) provided background
information concerning regulations arid
how to prepare a pollution prevention
plan. Part II focuses on transfer effi-
ciency (T. E.) and selection of application
equipment to increase T. E., alternate
coating technologies, solvent- and water-
based coatings. Source reduction process
changes, including methods to reduce
paint and solvent usage and wastes, are
highlighted.

Increasing Transfer Efficiencies
Regarding the very extensive subject of
reducing scrap paint, the amount of paint
used is influenced by many factors. Prob-
ably the biggest factor of all is material
transfer efficiency (T.E.).

According to the U.S. Environmental Pro-
tection Agency (EPA), transfer efficiency
means the percentage of coating solids
material that leaves the coating applicator
and remains on the surface of the prod-
uct. It’s calculated by dividing the weight
of coating solids that remain on the sur-
face of the part by the total weight of coating
solids leaving the coating applicator.

So,

T.E. = 100 X wt of coating solids remaining on part
wt of coating solids leaving applicator

T.E. is a function of many different vari-
ables. It’s influenced by the paint formu-
lation, part configuration, coating appli-
cation equipment, part racking, and the
skill and efficiency of painters and techni-
cians.

Selecting Application Equipment
In general, automatic application equip-
ment is capable of achieving higher T.E.
than a comparable manual system. The
phrase often heard in the industry re-
garding automation is “Improve your effi-
ciency with more consistency.” This is
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certainly appropriate when you’re talking
about coating technology.

Converting to a robotic spray applica-
tor may cause your T.E. to rise five to ten
percentage points, which can do won-
ders in reducing paint usage. For ex-
ample, a manual application system with
a 25-percent T.E. would have to use 40
percent more paint to coat the same
number of parts produced by an auto-
matic system having a T.E. of 35 percent.
Another way of putting it is this: If it took
100 gallons of paint to cover 1,000 parts
on an automatic system, it would take
140 gallons to achieve the same results
using a manual system.

Existing Application Equipment
Plastic coatings at Lacks Enterprises are
applied using an assortment of spraying
techniques. Spray methods include ro-
botic air-assisted airless, manual and
robotic HVLP (high volume/low pressure),
and robotic and manual electrostatic, The
spray application methods used at all five
Lacks facilities meet EPA's requirements
for either Best Available Control Technol-
ogy (BACT) or Lowest Achievable Emis-
sion Rate (LAER). In some cases, hot
spray variations to these different tech-
niques are also used. Heating of paint
lowers the coating viscosity, thereby al-
lowing the use of paint formulations with
higher solids content and a lower volatile
organic compound (VOC) content.

Depending on the parts being sprayed,
the T.E. for the above automatic methods
ranges from 30 to 60 percent. If the
coating is manually applied, the T.E. is
approximately 5 to 10 percent lower.
Some of the Lacks  facilities do open
spraying on a conveyorized coating line.
In this operation, the parts are placed on
racks or a carrier device and are then
painted as the parts travel through the
booth. In other Lacks plants, mask spray-
ing is done in either manual or robotic
HVLP booths. Similar in concept to a
stencil, metallic masking devices are used
to selectively block out areas on the part
that are not to be coated. The robotic
HVLP booths consist of a turntable/turret
device that rotates a fixture containing
the part and the mask 180 degrees from
the “part loading position” to the "coating
application position.”

Substrates coated at Lacks include
urethane and thermoplastic resins. The
urethane parts are produced using a
reaction injection molding (RIM) process.
Thermoplastic parts are manufactured
using an injection molding process. The
thermoplastic resins used at Lacks con-
sist mostly of ABS, polycarbonate, min-
eral-reinforced nylon (MRN),themoplas-
tic olefin (TO) and various ABS alloys.

The Lacks Saranac Plant molds and
prime-coats automotive RIM plastic parts,
including facias (bumpers) and body
moldings. Air-assisted airless spray guns
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Lacks is done using “solventless mask
washers.” The cleating in these units is
accomplished using a hot alkaline aque-
ous solution. These washers do an ad-
equate job of cleaning the masks, but
they don’t always do a complete job of
stripping all the paint build-up.

Strip Tanks
After several mask life cycles, the masks
must be stripped clean using a harsher
solution, which may be either a heavy
duty solvent-type cold parts cleaner, or a
more aggressive hot alkaline stripper.
The solvent cold parts cleaners in the
past have always contained chlorinated
solvents. Cleaners are now available that
contain non-chlorinated solvents only.
For stripping operations, Lacks Enter-
prises uses aqueous-type stripping solu-
tions and non-chlorinated stripping solvents.

Solvent Mask Washers
After the masks are stripped with the
solvent cold parts cleaner, the stripping
residue is washed off with a solvent mask
washer that contains a milder, non-chlo-
rinated solvent. The solvent mask wash-
ers and the hot alkaline strip tanks are
quite expensive to install if plant steam
isn’t available. The cost of purchasing
these units, even if a steam boiler is
needed, generally pays for itself in a short
period of time because of the savings in
waste disposal and reductions in pur-
chases of virgin solvents.

Reducing Air Contaminants
VOCs from Mask Wash& Strip Tanks
The solvent-type strippers and mask
washers just mentioned are both sources
of VOC emissions. To minimize the VOCs
emitted from this cleaning process, the
fide for the process tanks should be
opened only when it is absolutely neces-
sary. Stripping masks with the cold parts
cleaner is currently a manual operation
that is done under an exhaust hood.

Methods to minimize VOC emissions
from the solvent mask wash tank include
changing to a solvent mixture that evapo-
rates more slowly, using a tank lid that is
flat and free of any warpage, providing a
rubber seal for the lid, installing a timer on
the spray system so the sprayers are
operating intermittently rather than con-
tinuously, and removing and containerize.
ing the contents from the tank on week-
ends and during shutdowns.

Minimizing Fugitive Emissions
Source reduction measures to minimize
miscellaneous VOC emission sources,
such as just described for the solvent
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mask washer, are a part of a strategy
called fugitive emission control. Fugitive
emissions are often overlooked, because
each fugitive source in itself is not very
significant. Fugitive emissions become
significant, however, when you add them
all up. Some examples of fugitive emis-
sions are open solvent containers and
tanks, leakage of solvents from an en-
closed, recirculated spraying system,
purge evaporation losses, and solvent
emissions from miscellaneous ancillary
operations.

It is difficult to measure each individual
fugitive emission source, but it may be
possible to perform a mass balance to
determine the sum total of all fugitive
sources for a given system. A mass bal-
ance of the purge-and-flush capture and
reclamation system at the Lacks 52nd
Street Plant, for example, revealed that
the fugitive emissions were less than 10
percent.

VOCs from Tanks& Containers
Except for vent holes that are needed
during filling and draining, all lids, access
covers, and bung caps should be se-
curely fastened down on all tanks holding
solvent-type materials. On a smaller scale,
drums and pails holding solvent material
should never be left uncovered. If a drum
is being used for the accumulation of
waste solvents and a funnel is used, the
funnel should be equipped with a closing
lid. This not only helps in the reduction
of fugitive VOCs, it is required by the
RCRA hazardous waste management
regulations.

VOCs from Enclosed Spray Booths
Methods to reduce fugitive emissions
from an enclosed, recirculated spraying
system include caulking of all sheet metal
seams in booths and in the ductwork, and
only opening access doors when enter-
ing or exiting an enclosed spray booth.

VOCs from Purging& Flushing
The most significant step that can be
taken to minimize evaporation Iosses from
purge-and-flush operations is the in-
stallation of a purge-and-flush capture
system.

Whether you’re drawing the paint out
of a simple paint pot located at each
individual booth or you have a central-
ized paint mixing and distribution system,
the solvents used to purge and flush the
lines should always be captured and
containerized, and should never just be
sprayed into the booth. Not only would
this be a waste of reclaimable solvents, it
would also be a very significant source of
VOC emissions.

The simple rule to follow is whenever
any solvent-type materials are sprayed
out of the gun for purposes other than
applying coating to a part, regardless of
whether it’s purge, flush or paint from the 
previous job, it should always be sprayed
into a waste container that has a lid that
is taken off only when being filled. Lacks
Enterprises has some robotic spray
booths in which the purge is automati-
cally directed into a funnel that has a
computer-controlled retractable lid.

VOCs from Booth & Floor Coats 
& Floor-cleaning Operations
Although relatively minor, booth coats
and floor coats are another source of
VOC emissions. (At least they are if you're
using a solvent-based coating.) The
VOCs from this source can be reduced
by half or more by using water-based
booth coat/floor coat materials. Compared
to solvent-based booth coats, water-
based booth coats are approximately 40
to 50 percent more expensive. A com-
mon housekeeping method for cleaning
in paint mix rooms (paint kitchen) in-
volves the use of various solvent clean-
ers containing MEK or other active ingredi-
ents. As an alternative to this, a non-VOC
cleaner can be used,such as citrus acid. 

Energy Conservation
Energy-Saving  HVAC Controllers           
Steps taken at Lacks Enterprises to con-
serve energy include installing HVAC
controllers (heating, ventilation and air
conditioning) at all facilities to automati-
cally turn down all heating and air condi-
tioning equipment at pre-set time inter-
vals, such as on weekends.

Heat Recovery from lncinerators
At the Lacks 52nd Street Plant, heat is
recovered from two oven incinerators
and is reused to heat the make-up air
supplied to the booths.

Pollution Prevention Monitoring
& Employee Training
Monitoring of Pollution Prevention
Progress
Statistical Process Control (SPC) can be
applied to pollution prevention by closely
monitoring miscellaneous solvent usage
and paint sludge generation. Miscella-
neous solvent usage includes solvents
used for purging and flushing of paint
lines, mask cleaning and miscellaneous
clean-up. A portion of this solvent is cap-
tured and recycled, some of it is shipped
out for hazardous waste disposal, and
some ends up as VOC emissions as a
result of evaporation losses. As men-
tioned earlier, paint sludge is generated
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