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 | (published in the
January 1994 issue) provided background
information concerning regulations arid
how to prepare a pollution prevention
plan. Part Il 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 volumeflow 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.

ing the produci. Lacks®

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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Paint Film

Clear Coat

Backing Shect

An alternate spray app ication process is called paint film laminate. With an overall thickness of 21 to 26
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in the factory with a base coat and a clear coat, or a base coat only. The paint laminate composite also has; Felil
aremovable 2.3-mil protective carrier sheet placed overthe actual paint film. This process involvesinserting. ' -

the paint film Jaminate into the cavity
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the partsbeing coated are ralawefyiarge c
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fast. Electrostaticapplication, ontheother 1
- hand, was not _considered suitable for

prime coating RIM ‘parts because the
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i a conductive prime coat is applied, the
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may be applied using electrostatics. This

is precisely what is done at the Lacks

 applicators are used to apply base'ooat

and clear coats {0 thammptasﬁc pans : ;f’

sidered suitable for coating smaller, more
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because the paint goes on so fast it
floods the part, causing the paint to run.

For the smaiier paris ihai have 10 be

sprayed using a metallic masking device,
electrostatic applicators are not feasible
because the paint would preferenttaﬂy
coat the metal mask.

Inorder to obtain maximum T.E. using

electrostatics, it is essential 1o operate’
the system at the correct voltage for the
established conditions. Each of the elec-
trostatic booths at the Lacks 52nd Street

Plant is equipped with independent con-
trol units mounted locally at each booth
so the operator can continuously monitor
the voltage and current and make any
necessary adjustments. The controllers

areadjustedasneededtomaximizetrans-

fer efficiencies. The controllers also pro-
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: and many of the thermoplastic resins
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' In-‘Mold Fainting is a reiaavety new
_processthatisalready startingtobe used -
1o coat plastic autornotive parts on a

limited basis. Some in-mold coating ap-
plication methods offera production-ready

method for painting thermoplastic parts

without spray painting. One process in-
volves applying a coating (either liquid or

granular) to the inside of the mold during

ot prior to injecting the moltén plastic.

s molded, the backing sheet of the Iamtnaleu
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Another process, which may be more
applicable tothe Lacks’ operation, iscalled
paint film laminate. With an overall thick-
ness of 21 to 26 mils, the laminate con-
sists of a comnosite of a 20-mil-thick
extruded thermoplastic backing sheetpre-
coated in the factory with abase coat and
a clear coat, or a base coat only. The
paint laminate composite also has a re-
movable 2.3-mil protective carrier sheet
nlaced over the actual paint film, This
process involves inserting the paint film
laminate into the cavity of the mold. As
ine part is moided, the backing sheet of
the laminate thermally bonds to the mol-
ten resin being injected into the mold,
producing a painted sufiace on the part.

If and when this process is approved
for production, more than likely it will be
used for non-plated, mono-colored parts
having very simple configurations. Likely
candldatesforthlstype ofoperat|on would
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ure!hane coatings that are.
mosﬁy base eoa'f/e!ear coat ‘body fin-

tvéo—compon@ﬁuremanecoaﬁngs
room temperatures because of

_the chemical reaction that occurs be-

tween the coating resins and the catalyst,

an zsocyanate compound referred to as
‘HDI (1,6 - hexamethylene diisocyanate).

“To speed up the drying process, these:
coatings are force-driedinan ovenat 150

1o 160 °F. The resist coatings are applied

prior to electroplating for the purpose ot

making selective areas on the partresis- .
“Aant 1o platmg One-component ure=

Plating and Surface Finishing



thanes, similar to the coating used in
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thermoplasticresins because the required
curing temperature of 250 °F is too high.

The iacquers used at Lacks are ap-
plied as either mono-coats or as accent
colors on exterior trim parts that have
double- or triple-finish combinations.
There may be a chromium-plated grille
mmntad bl A klaaAl annant Anlar  far
Lodlicu willl a wviaun auuciit vuivi, 1wl
example, or a chromium-plated wheel

coveraccented with both silverand black.

Waterborne Coatings

Plastic coating manufacturers, and auto-
motive OEMs and their suppliers, are
currently involved in a collaborative ef-
fort, investigating the appiication of
waterborne coatings.The incentive for
doing this is that the VOC content of
waterborne coatingsis generally lessthan
half of what is typically found in solvent-

based coatings. The VCC contentinthe

solvent-based coatings used at Lacks,
for example (except for prime, resist and
otnher functionai coatingsj is in a range of
3.5t05.7Ibof VOC
per applied gallon,
less water. Coat-
ings at the lower
end of this range
are considered
high solids coat-
ings (40-50 per-
centvolume solids).
By comparison,
waterbornecoatings
typically haveaVOC
contenibeiween2.0
and 3.0 Ib of VOC
per applied gallon,
less water.
Waterbomecoat-

inng are alreadv
mac - are areacy

used extensivelyin
the automotive and

industries for the
coating of plastic
components used :
in interior applications.. One of the big-
gest challenaes facing the aulomaotiva

industry today is the development of

water-botne coatings that are suitable for i
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- blendsliquid carbondioxide into the coat-

coats with solvent-based clear coats are

already being used successfully on exte-

rior automotive surfaces. The difficulty

lies in the development of water-based

mono-coats that will hold up to exterior
exposure, e

Therearemany challengesfacingplas-
ticcoaters, OEMs, and the coatingmanu--

facturers in converting to waterbome
coatings: ,

March 1994

a Qiainlace nraraccinm o
® SlQHIoo0 PIULTOUI Y Uyur

quired, including stainless steel plumb-
ing and mixing vessels.

* Because the water content must be
driven off for proper drying and film
formation, humidity control is very criti-

¢ Elevated temperatures of the process
air or coating fluid will cause the coat-
ing to congeal or dry out at the tip of the
spray gun.

¢ Compared to solvent-based coatings,
cess control options available to them
for making necessary adjustments.
When applying a solvent-based metal-
lic coating, for example, the process
technician can achieve brighter colors
by using quick-drying solvents, ordarker
colors, using slow-drying solvents.

Strategic racking of parts increases transfer efficiency (T.E.). (Art by Jeanette Wallin.)

* Foralloftheabovereasons, waterbome

coatings are much more difficult to

. apply, and, consequently,ahigherlevel
 of skill is required by painters and pro-
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ing prior toapplication. Operatingat pres-

“sures of 1200 to 2200 psig, this system

may resultin the replacement of up to 80

«percent of the organic soivenis in coating

formulations. Using superctitical carbon

 dioxide as a diluent reduces the viscosity

just prior to application to a level that
facilitates atomization through a soray
gun.

This system allows the use of coating
formutations that are much higher in vis-
cosity and lower in organic solvent con-
centration than conventional solvent-
based coating operations. This relatively

new process may have limited applicabil-
itv in the coating of plastics, however.
Because the process is essentially an
airless system, it appears to be more
suitable to larger, less complicated parts.
As ahigh pressure system, itdoesn’tlend
itself to frequent color changes. At Lacks
Enterprises, this system is being consid-
ered for possible future use inthe coating
of large RiM piastic paits, such as auto-
mobile facias and body-side moldings.
Kedicing rPaint waste
The question to ask at this point in the
nollution prevention evaluation is: Has
your operation done everything that is
economically and technically feasible to
maximize transfer efficiencies? That is,
are you using the
most efficient appli-
cation equipment
for the type of parts
beingcoated? Have
you selected coat-
ings with the high-
est possible solids
content and lowest
possible VOC con-
tent? Have your
painters and tech-
niciansbeentrained
and yourrobots pro-
grammed to spray
each different job at
the highestpossible
T.E.? If you canan-
swer “yes” to all of
these questions,
you aie ealy ©
move on to the next
step in the process.
Before going on

1o a discussion of the other solid wastes

generated in plastic: coating; there are

‘still a few additional items which should
‘be cavered regarding minimizing paint

winctac
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" Improving Racking Efficiency e
.One method of reducing paint waste is

through racking efficiency. This is appli-'
cabie fo coating lines that consist of a
continuous conveyorized process. Asa
rack travels by a spray booth loaded with
perhaps 24 smail ornamental pars, the

*UNICARB, Union Carbide, Union, NJ
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robot applies the coating across the en-
tire face of the rack If you draw 2 two-
dimensional rectangle around the perim-
eter of the rack so it encompasses all the
parts, you have defined the painting “sil-
houette” that the robot has been pro-

In essence althotiah
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grammed o paintiness
24 parts are painted, the robot is actually
programmed to paint what appears to be
a fiat rectanguiar panei. Wnat creates
paint losses, or a reduction inthe T.E., is
all the overspray that passes through the
void space located between all the parts.
Ifitis possible to reduce the void space by
rearranging or re-designing ihe rack so it
would hold more parts spaced closer
together, a higher percentage of the paint
would get on the parts, and there would
be less overspray, resulting in a higher
T E_Allthis aaiiatac o lece naintiicada
and less pollution. A change in the rack
design as described was actually made
at the Lacks 52nd Street facility for a
small automotive ornamental part, al-
lowing the number of parts racked to
increase from 24 to 40—a 67 percent
_increase.
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containerizing and saving the reduced
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ing vessel at the end of a color run—no

: matter how smau the quantity. Pﬂar to
: 1t lin i ' “point and tip of the gun that must be
-discharged as waste.

‘ nﬂms éil ﬁ'xn Aaint ramainire in tha i
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to be blown back to the pamt vessel,

usmg oompfassed air and/or a purged ;
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leeﬂi l ne purgeu SOIVern ﬂdﬁ a ui:ai
function: it is first used1o "push” the paint
‘out of the lines: then itis usedto flush the
paint ling. if the paint feed system ‘is
designed properly, it should be possible

e

o capmre aii m’ewmx zemammg m the

Mixer

Minimizing Paint Waste

A method of reducing paint wastes, especially 2-K material, is to modify the “draw” line so it is located at the
very bottom of the tank. By having an outlet located at the bottom of the concave section, all the 2-K paint
may be utilized before a new batch is made up, thereby eliminating the need to throw out the smail voiume
of material in the concave section because of pot life considerations. (Art by Jeanette Wallin.)

‘such as a two-eomnonent urethm {2-
K}, there usuallyis nogoodreason?mmt

Nlmes with the exception of a small amount
Lo -mmnmamow-aacannecﬂonam_;; {
~ the tip of the spray gun. As mentioned
earﬁer. #t's not possibie to save leftover
t coatings if the catalyst Anothern
has already been added. Unless you Jecis
have a duai sysiem thai has a separaie - 1
. line with a proportioner for the catalyst,”  mi
meon!ythmgﬂwatcanbedonetomm:-; ine, is located at the very k
’meywr%(pamtwastessstomrefuﬁy“ tank: Most paint pots havi
¢ compute the amount of paint you need

fnrthainh andbthanmabs_inshahatahnf
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- paintsoitsnomorethanwhat's needed.
- The most efficient method for m:mmxz-*- b
: mg your. 2-K paint losses is to instalia .

& catalystiine with aproportioner.

" This tvne of system, which can be in-
. stalled on automatic spray booths, in-
s jectsthe catalystatapointjustpriortothe

. spray gun. The controfier for this sysiem
s usually tied into the robotic computer
_controls, wmch in-tumn proportions the
catalyst at a rate entered by the techni-
~¢ian. Even with this propottioner, how-
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catalyzed paint and purged and flushed
solvents between the catalyst injection

it ig e |n!hl not ndmeghln to nﬂnmpﬂ; 0o

“reclaim 2-K pamt and solvents contami-

nated with catalyst through distillatiorv
evaporation techniques, because, in ait
fikelihood; it will clog up your equipment.
Lacks Enterprises ships out 2-K paint

wastes o licensed hazardous waste fuel

‘blenders, who, in-tum, distribute this

maierial io coment kiins as a suppiemen-

tal fuel source. R&D work is ongoing to

needtoﬂarowwtmesmaﬁ

_material in the comave sec

help reduce paint usage and

naint waekne h" Anan!u ""
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usage through physical inven
closely monitoring paint usagefareach:
job'on a piece/gallon basis. Someofthe -
Lacks facilities have gone a step further

by adding flow tatalizare ‘at aark aarhinf tha 0
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spray booths. These totalizers are fre-
quently calibrated and comparisons are
made betwesenihe readings andthepriysi-
cal inventory measurements. Once per-
fected, the totalizers will be usedto give -
dat!y and hourly readings for paint usage
and VOC emissions at the plan /_t
fraiized compmer comrm room.




When preparing a poliution prevention plan, simplify a schematic of operations to show only the essentials of the process. This is a schematic ofthe Lacks Enterprises

52nd Street painting facility. (Art by Jeanette Wallin.)

- Querspray Capture System

+ Cross-draft Dry Filter Booth
Before discussing any of the other mis-
cellaneous wastes generated in plastic
- -painting, there should first be a general
dlivans visvionem f o~ dhasm sHFEArsmmd an b sl

.
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- used at Lacks for capturing and control-

ling the particulate material that is emit-
ted from the various paint booths. Four

paint facilities out of five at Lacks Enter-
prises use a cross-draft, dry filtration svs-
tem. As the name implies, there is a
horizontal movement of air across the

naint annlinatinn 2ana and intn o hanle Af
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dry filters located on the inside wall of the

booth. The movement of air is achieved

Al wesae ot weda Vi T e a kBl a a

vy ine mecnanicai aciion of an induced
fan that draws the air from inside the
building through the filters and up the
stack. The filters, which rapidly fill up with
paint solids (over-spray), must be re-
placed routinely, and in most cases, at
least once per shift. The buildup on the
filters can be easily monitored by the use
of manometers.

Down-draft Waterfall Booth

The other type of particuiate controi sys-
temused atthe Lacks 52nd Street facility
is a down-draft waterfall booth. For this
system, the air flows downward from the
painting zone and through a “waterfall,”
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which is sometimes called a “water cur-
tain.” In the air pollution control field, this
tvpe of control systemis commonly called

" & “wet air scrubber.” The overspray be-

comes entrained inthe water as itpasses
through the water cuntain. Compared 1o
the cross-draft dry filter system, the wa-
terfall booth design provides a much
cleaner working environment in the paint
room, which is commonly referred to as
the “paint proper.” It doas, however, cre-
ate wastewater and a very humid envi-
ronmerit. Because the coating process

rannntialarata hinh hiimidibg chillare ara
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typically needed for humidity control. The
Lacks 52nd Street plant uses chillers
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because the booth exhaust air from 10
robotic spray booths is recirculated tothe
booths as supply air for the purpose of
concentrating the air stream prior to VOC
incineration.

Disposable Fabric Filters

Both these methods of controlling par-
ticulates create solid waste. For the drv
system, spent dry fabric filiers are cre-
ated. The disposable filters usually con-
sist of a multi-layer cellulose paper. The
spent filters must be tested so proper
disposal methods may be determined.
Depending on the type of coating being
applied and the test results, disposal

options include incinerationor landfilling.
There are a couple of things that can be
done to minimize the amount of fabric
fitters requiring disposal. One way is ro-
tating and reusing individual filter panels.

Hrmau b ssaaiikin nt anab Hitar nhiannen n
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reuse the comer panels by shifting them
inward. This is only possible, however, if
the comer panels load up on paint solids
at a much. lower rate than the interior
panels. It may be possible to reduce
booth filter waste by adding a roughing
filter in front of the current filtering sys-

tnrm  Thie maw nnt haln miich  thnninh
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because the roughing filters require dis-
posal also. . 2

Reusable Dry Filter System

Another method currently available is a
reusabie dryfiltersystem. Thisisachieved
by using a metal baffle arrangement, a
metal fabric filter, or a combination of the
two. The overspray strikes and adheres
to the baffle surface as it passes by.
Eventually the coating gets so heavy it
begins to run down the baffle and into a
drip pan. The drip pan is periodically
dumped into a container for eventual
disposal or for some applications, it may
be reused. Periodically, the baffles have
to be removed and thermally cleaned by
placing them in a bake-off/burn-off oven.



 These bake-off ovens are equipped with

. after-bumers that will destroy 95 percent |
_ormoreofthe VOC emissions. The baked-

- off solids fall into a pan at the bottom of

- andlandfilled or otherwise sent to a recy-
- clarifthere’'s amarketfor the dried solids;
L The metalfabric fiters located behind the

 batfles are similar in principle to the dis-
. ‘gmsabte filters, except they can be re-

_used. They are cleaned in the bake-off
- 6ven in the same manner as the metal
- baffles. Although not as environmentally
_ friendly as reusable metal baffles, there

_ are also cardboard baffles available on

cardboardbaffles will significantly reduce
-booth filter usage if properly used, and
_therebv. reduce your overall waste. The
. drawback of the cardboard baffles is that
- they require disposal by landfilling or
¢ incineration. Metal baffleshave beentried
- at Lacks without any success, mainly
- “because air-dried coatings dry so fast

 thatthav don't adhere to the haffles. The
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above-described systems are better-
 suited for paint systems using high sol-
‘ids; high-bake paints. Because 90 per-
.. cent or more of the coatings applied at
. “lLacks are air-dried, the above systems
- are not economically or technically fea-

" sible at this time.

- Solld Wastes:

From Walterfall Booths
The scrubber water generated from the
water curtain svstem is treated and recir-
culated to the booths. Treatment con-
sists of chemical detackification and flo-
tation, followed by skimming and dewa-
tering. After the material is tested, it is
further treated, if required, and then dis-
'mmd of, aithar in a hazardous or non-
hazardous landfill, depending on the test
results. As an alternative to landfilling,
there are off-site facilities available now
that will process this material into a mar-
ketable powder material. The cost of do-
ing this, unfortunately, is still extremsly
high. Compared to landfilling, this pro-

cess is several times more expensive to
tha wagta nenarator,
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2 One method of minimizing the waste
g&nerated fromthis processis.evaluating
all the different chemical treatment sys-
tems currently available. Arecentchange
was made in the type of detackification

and fintatinn rhaminalc 1iead atthal anlee
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Enterprises facility, resulting in a 40-per-

- cent reduction in chemical costs and a -

‘10-percent reduction in waste volume.
As an alternative to the chemical treat-
ment of the “curtain water,” a non-VOC

30

“the bake-off oven. The solids emptied
. pemdicaﬂy from the pan are then tested

market. Claims have been madethat

solvent emulsion system can be used.
Once the solvent emulsion system is
saturated with paint overspray, the solu-

- tion is pumped out and hauled to an off-

site fadility, where separation of the wa-
ter; solvent and paint solids takes place.
The paint solids are then refined so they

may be marketed as a usable product.:
Thls processiscurrently underinvestiga-

tion at the Lacks 52nd Street Plant.

- Miscellaneous Solid Wastes L
Miscellaneous solid wastes generatedin:
plastic coating operations include booth- -
coat and floor-coat materials, and nonre-
turnable containers. The use of floorrun-
ners, which is a good housekeeping
measureto mmm:ze the tracking of pamt’;
throughout the plant, is another common
waste material generated in paint facili-
ties. To minimize the generation of this
waste, the Lacks 52nd Street now uses ¢
rubber floor runners that are periodically

cleaned and reused.

keeping easier because the excess paint.

: secondatycontawnentsystem :

Reducing Liquid Wastes

Interrelationship Between: Multi-Media

Even though reduction of liquid wastes
has't been specifically discussed, the

mamemxsmmscumzeduwon« 4

between the different environmental
media is often closely interrelated, When
youmeawastemoneenwmnmema!

“medium, you're actually reducing it ina
* second and third also. The prime ex-
ar ,",iofm;sismnngTE fncreas-
singtheTE asprevmusiydxscuss&wm'

reduce solid waste, such as disposable
_booth filters. Increasing the T.E. also
doeswondersatmdudiOCmrm.

sions from the spray booths and ovens.

 Because filtering systems do a less than
Jperfectiob, increasingthe T.E. alsohelps
’mredumﬂmamntofpamculatesmp* :

Booﬂa-coats/ﬂoor-coatsappfedtome;"‘remspemmtwastes and“smt” -

floor and walls of the booth make house- bottom solids from solvent reclamation. .

build-up ¢an be easily peeled off. Be- .

cause a clean, dust-free environment is ,
so ‘critical in most coaling operations,
booth-and floor-coats are often aneces-

sity. If you have a good T.E. and the air

flow adequately-carries the overspray to

the filters or water curtain, there mayonly

be minimal build-un of paint solids inside
the booth. Consequently, booth-andfioor-

coat materials may only have to be used

- sparingly. These measures are generally

not required for “waterfall” booths.

Minimizing Empty Container Wastes

One way to reduce container wastesisto
purchase chemicals in bulk. To justify
thiseconomieallv thebulk pricehastobe
iow enough, and your chemical usage
has to be high enough, to offset the cost

of installing a bulk storage tank and a -
- secondary containment structure. When
doing this analysis, it's important to ac-

nnisnt fnr tha rnnet eavinee in ha roalizad
WA B W M WDt ORI ls Wt PN T ATLANE. N

by eliminating containersthat require dis-
posal. Another consideration is the sav-
ings from aliminating the one- to tweo-
percent loss in chemical that occurs as a
result of the residue remaining in contain-

. ers. Chemicals stored in bulk at Lacks
include purging solvents and chemicals -
for parts washers, wastewater treatment -

and flnar claaning A larns hulle etorane
ang woor Geaning. A :&rge S 3W07ag

tank has greater inherent risks, because
larger volumes of chemicals are stored in
asingle vessel. Theserisks are manage-

able and ¢an bs minimized, howsver, by .

storing the tank in a properly designed

Saivemaeoiamaizon

‘4 3 yent saivemvwastesm are un-%
a%rﬂabtygenefatedatmel_ackspmm

facilities are reclaimed on-site and re-

_used, utilizing either a stataonary or a
"mobﬂe distillation umt

Conserving by Reusing Curtain Water

. As mentioned earlier, the scrubber water

used for the waterfall booth systemi is

. treated and recirculated. In an effort to

conserve water, it is only added to com-
pensate for evaporation and during tank
clean-outs that occur no more than once
every six to nine months. ,

Mask Washing

for mask spraying operations, it is nec-
essary to periodically strip the accumu-
lated paint off the mask. How frequently
thisisdone iscalled “masklife.” Forthose
concarnad about nroduction efficiencies;
mask life vajues are extremelyimportant.
Metal masks are cleanedby placingthem
in a washing vessel that is equipped with
high pressure spray nozzles that spray
the dirty masks with a cleaning solution
either continuously or intermittently. The
cleaning unitis called a mask washerand

the cleaning solution is either a solventor
an anusous allatine material

N S AT flet o]

Solventless Mask Washers
There are very few solvent-type mask
washers at the Lacks facilities. Ninetly

. percent or more of the mask washing at

Plating and Surface Finishing



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 agueous-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 Washé& 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 losses 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 Incinerators

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

kil



at the Lacks 52nd Street Plant from the
treatment of the “water curtain” water.
The quantity et wasts gencratad s wall
as VOC emissions, can be compared to
production levels using bar graphs or
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awareness meeting is highiy recom-
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pitch in atcontinuous improvemeni meet-
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The Next Sten in the Plan

The simnlified annroach nresented here
the simnplified annroach nresaniad here
is meant to be a guide on how to staﬁ.

the pian to inciude a cetaliea evaiuatlon
of optlons for each hazardous oOr TOXiC
chemical stored or used at your facility. If
ithasn’'talready been done, an economic
computer analysis of pollution preven-
tion options should be performed, using
available software, suchas SWAMI2.0**.
A facility pollution prevention plan should
contain additional information, such as
detail descriptions and costs for specific
source reduction improvements and an
aiiocation of these costs, as EPA pre-
scribes, to processes and products. That
is, how much does a particular source
reduciion measure add to the price of a
given productin cents ordollars per piece
produced? Equally important the plan
should also igentiiy cosis inat are being
**SWAMI 2.0, U.S. EPA, Washington, DC

avoided as a result of various pollution
prevention practices. Examples of “cost

avoidance” are measures taken that re-
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sult in the avoidance of waste handling,
transportation or disposal costs.
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tion prevention pian and this staius report
shouid be updaied periodicaiiy, prefer-
sear. Becauise we
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stry and government
aiike shouid be io promoie and impie-
ment poiiution prevention whenever it is
economicaily and technicaily feasibie. The
Fhallnnnn government has in this mnard
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