Pennsylvania searches
for a way to reduce
emissions without
disturbing coating
appearance and
durability

Robert M. Cox Jr.
Oreland. PA
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Wood Finishing and
VOC Emissions

he Pennsylvania Dept. of Envi-

ronmental Resources is study-

ing ways to reduce voc emis-

sions in the finishing of wood
kitchen cabinets, office furniture and
household furniture. A new regulation
may soon be adopted, which could set
a precedent for other states in the east-
ern United States, where wood finishing
is an important industry.

The state hopes to be able to require
wood finishers to use coatings contain-
ing no more than 7.36 Ib/gal voc. This
goal could be difficult to achieve be-
cause of the peculiar requirements of
wood finishing.

Finishing on wood has a dual pur-
pose: 1) appearance and 2) protection.
The appearance must appeal to the
customer’s vision and sense of touch.
The durability must withstand various
physical and chemical tests. Durability
requirements are normally more strin-
gent with kitchen cabinets and office
furniture than with household furniture.

Achieving appearance

The appearance portion of a finish
can range from a very simple wiping or
spray stain to a complex layered sys-
tem with four to five applications.

Clear finishes can be as simple as a
one-step final clearcoat, as in an “oiled
finish” look. Or it can include a five- to
six-step clear application. The multiple
steps enhance the appearance. Some
multiclear and color finishes are rubbed
either by hand or machine or both. A
fine furniture finish is usually a multistep
process. Custom kitchen cabinet finishes
are generally less complex due to the
reduced demands by the customer.
Kitchen cabinet finishes for appearance
demands can in some cases be
achieved through a wiping filler stain, a
spray and wipe stain or an accent spray
stain.

Most other wood quality-appearance
finishes involve the following steps:

e sap uniforming stain

¢ body stain

e accent stain

e wiping/filler stain

e speck and distress

e glaze highlight, gun pad

Kitchen cabinet finishes in the clear
applications do not carry a washcoat for
the most part unless tinted. This is simi-
lar to an accent stain. The clear steps
generally are achieved through one or

two sealer coats and a single topcoat.

Furniture finishes are mostly derived
from nitrocellulose resins. Most
washcoats, sealers and topcoats are
nitrocellulose-based. Nitrocellulose adds
sheen and brightness to the system and
is very easy to repair during manufac-
ture. It has been used for over 100 years.

Nitrocellulose is very forgiving and
can be washed readily. The clear por-
tions of nitrocellulose-based coatings are
the washcoats, sealers, buildcoats and
topcoats. They are all used for appear-
ance and durability. They make a deep,
attractive “fashion-layered” look.

The nitrocellulose family of resins has
two basic drawbacks to the formulator:
1) They tend to have poor durability. 2)
They are extremely difficult to formulate
into high-solids coatings because of film
integrity.

Kitchen cabinet finishing

Kitchen cabinet finishing, however,
is a different situation. Appearance fin-
ishes can be obtained in a two- or three-
step fashion application with conversion
sealers and a conversion topcoat.

The topcoats and sealers for most
kitchen cabinets are alkyd/urea-based
systems using an acid catalyst. These
have high durability, excellent toughness
and excellent water resistance. They
are generally resistant to weak house-
hold solutions, such as ammonia and
vinegar.

Alkyd/urea-based systems can be
formulated upwards of 38% to 55% sol-
ids by weight. Viscosity spray consider-
ations currently limit going higher in
solids.

A 40% solids-by-weight conversion
topcoat has a voc of 4.51 Ib/gal com-
pared to a 25% by weight lacquer top-
coat at 5.8 Ib/gal voc. Thus, the reduc-
tion in voc in the two topcoats is 22%.

Most wood finishers applying the
high-solids conversion topcoat use one
coat and do not apply multiple topcoats
as is prevalent in lacquer applications.
Alkyd/urea conversion topcoats, how-
ever, do not have the sheen of nitrocel-
lulose and are not as easily rubbed or
repaired. This keeps the furniture in-
dustry reluctant to change.

Other resins

Other resins used in low-solids wood
coatings are butyrates and acrylics, pri-
marily for pure white finishes. The acrylic



Part of the pump room.

the prep booth.

The washcoat is a cAs/vinyl sealer
reduced 4:1. It is applied with an air-
assisted airless gun.

The stain is either a vinyl-modified
pigmented-wiping stain or a spray no-
wipe material. It is also applied with an
air-assisted airless gun.

The sealer is a high-solids water-
white catalyzed material at 45% solids
by weight. It is applied to 4.5 to 5 mils
wet with an air-assisted airless gun.

After a 24-min flash/drying, the sealer
is mechanically sanded in the downdraft-
controlled sanding room using a 320-A
Tri-Mite paper.

The medium-satin topcoat is a wa-
ter-white catalyzed varnish applied at
48% solids by weight to a dry-film thick-
ness of 3.2 to 4 mils. It is also applied
with an air-assisted-airless gun. Only
one of the topcoat booths is currently
used.

The sealer and topcoat is an acid-

cure European conversion varnish sup-
plied by Campbell Coatings (North Kan-
sas City, MO). All coatings are appliec
with Graco (Minneapolis) air-assisted-
airless guns using Graco pumps.

Work enters the drying oven after
three finishing tasks: stain, sealer anc
second topcoat. The gas-fired convec-
tion oven is designed for low- to me-
dium-temperature operation.

All finished surfaces are inspected
closely for quality. Work that needs re-
pair is moved to the off-line booth. m

Need More Details?

Write the appropriate number on the
reader service card:

Turnkey finishing systems.............. 33
Spray guns ........ccoceeeeee.

Coatings .....
Paint pumps
Tow conveyor
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butyrate family is close to nitrocellulose
products in solids but do not apply, re-
pair or rub as readily as do nitrocellu-
lose lacquers.

Urethane coatings are known for a
high luster and exceptional appearance.

out” to a durable, hard finish. Urethanes,
however, are limited in solids content in
formulation for wood coatings. They
need to carry their own urethane sol-
vents and are easily contaminated. Their
isocyanate content makes them a po-

Polyester resins can be formulated
into coatings up to 98 to 99% weight
and volume solids. They can be made
to cure through convection or infrared
heat or uv or electron-beam radiation.

Polyester is excellent for filling prop-

They can be repaired readily and “rub

tential health hazard.

erties in medium-density fiberboard and

When your bottom line
depends on your
finishing line

.doesn't yours
deserve PQ?

Washers... Dryers... Phosphatizing machines...
complete paint finishing systems, design and
installation. Send for more information.

PRECISION QUINCY CORPORATION
1625 North Lake Shore Drive

Woodstock, iL. 60098
. 815 338-2675 Fax: 815 338-2960

Write 163 on reader service card.

HEAT UP YOUR PROFITS
AND PRODUCTIVITY
WITH THE MOST DEPENDABLE
INFRARED OVEN SYSTEM

IN THE INDUSTRY.

. Slash annual energy costs by
up to 80%. Increase productivity
by as much as 66%. Cure or dry
any product with the advanced
infrared systems manufactured
by Catalytic Industrial Systems.

And because our infrared
systems are flamelesss, cleanli-
ness is improved and operating
hazards are practically elimi-
nated.

Modular designs can be
adapted to any application and are ideal for expansion.

Also, we'll test your products and processes in our own in-
house test facility, with no obligation and before you invest a
penny.

Let us demonstrate firsthand how our highly efficient
infrared systems will increase productivity, dependability and
profits.

For more information, call 1-800-835-0557.
g
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m P.O. BOX 827-20th & Sycamore - Independence, KS 67301 [ _

p—— Catalylic infrared oven systems are approved
by Factory Mutual System and Canadian Gas Association.

.
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particleboard. It forms a very tough fin-
ish but has its tradeoffs.

As a topcoat polyesters are difficult
to repair. They have a limited “look,”
appealing to high-build/high-gloss
“looks” on contemporary offerings. Poly-
esters do not allow the “close-to-the-
wood” look needed in most country, tra-
ditional and transitional offerings in wood
furniture and kitchens.

Polyesters with MEK peroxide as a
catalyst are considered to be a health
hazard. The catalyst is used to “kick
over” the film-formers.

Waterborne coatings

Waterborne coatings in the appear-
ance-formation steps will raise the grain
of wood and cause biotchiness. Water
introduced into some wood-finishing for-
mulas can be tolerated in limited
amounts. Water can be used in propor-
tions in some wiping stains and in the
washcoat, sealer and buildcoat, which
are preparatory for the final topcoat.

Because of problems, waterborne
topcoats “have not arrived as yet.” The
main problem is the potential contami-
nation of the waterborne coatings with
oil-based coatings. Such contamination
can cause havoc in a repair situation
and bring equipment problems. The win-
dow of forgiveness with waterborne coat-

ings is 25 to 40% less than with conven-
tional coatings.

Waterborne systems are difficult to
repair after they are cured. They are
tough to “wash off” and require their
own dedicated finishing lines and stain-
less steel hardware.

Waterborne coatings are generally
thought of as having a voc content of
up to 2.75 Ib/gal voc, counting water as
part of the voc.

A compliance strategy

A compliance strategy for the wood-
finishing industry could revolve around
the following scenario:

e Sap-uniforming, body and accent
stains should remain solventborne. They
are difficult to reformulate in water. They
are close to the wood and give a basic
color tone for beginning the finishing
process.

e Some of the higher-hiding wiping
stains may be reformulated to meet
the proposed 7.36 Ib/gal voc rule.
Clean, clear stains will be difficult
to reformulate in waterborne.

e Improved transfer efficiency should be
an important step toward compliance.
HVLP spray guns can improve transfer
efficiency by 10 to 20% in some cases.
Some equivalency credit should be given
for switching to HvLP.

e R&D should be intensified to improve
waterborne formulations in washcoats,
sealers, buildcoats and topcoats.

Kitchen cabinet compliance

The following is an example of pos-
sible compliance strategy for a hypo-
thetical manufacturer of semicustom
kitchen cabinets using 100,000 gal/year
of conventional finishing materials:

e Appearance stains, 30% by volume,
average voc of 6.50 Ib/gal, 30,000 gal.
Total voc = 195,000 Ib.

e Conversion sealer, 40% by volume,
24% weight solids, voc of 5.60 [b/gal,
40,000 gal. Total voc = 224,000 Ib.

e Catalyzed topcoat, 30% by volume,
33% weight solids, voc of 5.1 Ib/gal,
30,000 gal. Total voc = 153,000 Ib.

e Total voc = 195,000 + 224,000 +
153,000 = 572,000 Ib.

Some of the stains could be switched
to a hybrid coating containing some wa-
ter. This could reduce the voc of these
stains from 6.50 to 5.50 Ib/gal, bringing
a voc reduction of 30,000 Ib.

A waterborne sealer with a voc of
1.63 Ib/gal and a weight solids of 35%
could be used. The voc savings would
be 5.60 - 1.63 Ib/gal = 3.97 Ib/gal voc.
This would reduce voc emissions by
166,624 Ib.

The solids of the topcoat could be

Specializing in Nondestructive
Coating Thickness
Testing Instruments

Stop flipping back and forth through catalogs
comparing specs, manufacturers and prices.

TEKNOCOMs expertise offers:

« The right instrument for your application
» Technical assistance

« Custom design for special applications

Write 165 on reader service card.
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Available in
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¢ Burn-off
proof
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Inexpensive
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increased 2% by weight. This would re-
duce the voc from 513 to 4.84 Ib/gal,
saving 8700 b voc.

The comparison is:

Conventional Compliance
Coatings Program
voc (Ib) voc (Ib)
Stains 195,000 165,000
Sealer 224,000 84,256
Topcoat 153,000 144,300
Total 572,000 393,556

Furniture compliance

The following is an example of a
possible compliance strategy for a hy-
pothetical furniture manufacturer using
125,000 gal of mid- to high-cost paint a
year. Clears, washcoats, sealers and
topcoats (all nitrocellulose-based)
amount to 60% of coatings use. The
breakdown is:

Two stains (sap and body) could be
combined, eliminating a stain at 6.8 Ib/
gal voc,

The 5.5 Ib/gal voc wiping filler stain
could be replaced by a hybrid at 4.5 Ib/
gal voc.

A waterborne washcoat could be
used at 3.5 Ib/gal voc, replacing the 6.5
ib/gal voc coating.

The 6.2 Ib/gal voc waterborne sealer
could be used at 3.2 Ib/gal voc.

One of the 5.9 tb/gal voc lacquers
could be replaced with a waterborne
buildcoat of 2.9 Ib/gal voc.

The comparison is:

The compliance target date could be
1995. Spraying equipment and holding
tanks couid keep the material from freez-
ing in the cold weather by adding heat.

The water hybrids and waterborne
coatings should be kept at 40 to 45°F
when stored and should be close to
room temperature when applied.

Robert M. Cox Jr. is former presi-
dent of the Gilbert Spruance Co. (Phila-
delphia).

Need More Details?

Write 38 on the reader service card.

Conventional
Coating voc (Ib)

Compliance
Coating voc (Ib)

Coating Use (gal)
Sap stain 7,500
Body stain 8,800
Accent stain 10,000
Wiping filler stain 18,500
Glazes, gun pad 5,200
Clear washcoats 10,000
Clear sealers 20,000
Clear topcoats 45,000

Sap stains 51,000 Body & accent stains 102,000

Body stains 59,840 Waterborne washcoat 35,000

Accent stains 68,000 Hybrid water-wipe

Washcoat 65,000 fill stains 83,250

Wiping/filler Waterborne sealer 56,320
stains 118,400 Gun/pad/glaze 35,360

Sealer 124,000 First lacquer

Pad/glaze 35,360 waterborne 55,463

First lacquer 132,750 Second lacguer

Second lacquer 132,750 conventional 132,750

Total 707,100 Total 500,143

paasche ...

Competitively Priced

an Made Coating Equipment

FINISHING

Paasche offers a complete line of coating
equipment competitively priced and American made.

Our versatile Automatic and Manual Spray Guns
accept siphon, gravity or pressure feed by simply
rotating the fluid body. Their compact design allows
coating of small parts, with minimal overspray.
AU and BU series Spray Guns are available with

MADE
IN THE
US.A.

Spray Booths range from full scale production
sizes to small laboratory units, featuring 18 gauge
galvanized steel construction. Standard Bocths can
be easily modified or one can be designed to meet
your specifications. All are manufactured to comply

with local and national standards.

Modern Finishing Systems for paced production are
custom designed to meet small or large volume
requirements. Horizontal or- Vertical Reciprocators,
Chain-On-Edge and Straight Line Conveyor are a few
of the many designs that can be incorporated to

paasche airbrush co.

7440 W. Lawrence Avenue, Harwood Heights, lilinois 60656-3497
Phone: 708/867-9191 ¢ Fax: 708/867-9198 ¢ Toll Free: 800/621-1907

Thumb-Action trigger control.

accomplish your finishing needs.

Write 167 on reader service card.
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POWDER COATING

Powder Saves
$100,000
In First Year

Other benefits for Self Serv Fixture Co. include improved
appearance properties and elimination of VOC emissions

Joe Sthrantz, Editor

Automatic guns apply powder to merchandise displa panels. (Photos courtesy of Reclaim.)
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in coating materials in the first

year of operation. Self Serve Fix-
ture Co. switched to powder in January
of 1991. The company makes a line of
shelving and fixtures for self-serve retail
stores.

The savings come from a vast im-
provement in materials utilization, ac-
cording to Charles R. Hickox, president.
“System efficiency on our liquid paint
line was probably in the vicinity of 40%.
This means we were throwing away
about 60% of our purchased paint. Sys-
tem efficiency in powder coating runs at

witching to powder coating saved
a Dallas manufacturer $100,000

tenrefficiency drops down to the 55 to

% range. Increasing material utiliza-
tion from the 40% level is what accounts
for the $100,000 savings.”

The company’s products include vari-
ous shelving and fixtures for displaying
merchandise, especially shoes. Other
products include racks for purses, a va-
riety of benches, folding-leg impulse
tables, wire grid units, hosiery displays
and general merchandise displays. The
company specializes in custom
fixturization developed to customer
needs and specifications.

Most of the products are made of
cold-rolled steel; some are wood. Metal
components are fabricated from sheet
metal and from square, round and rect-
angular tubing. From 75 to 80% of the
fabricated parts are powder coated.
Parts to be powder coated range in size
from very small to panels up to 8 ft long.
The powder-coating system can process
parts up to 30 in. in width and
66 in. in height.

Other advantages

Other advantages in switching to
powder, according to Hickox, include:
e Improved properties of the applied
coating. “The coating is hard and gives
high abrasion resistance. It has a high-
quality appearance. We credit improved
coating as an important contributor to
our 20% increase in sales in 1992 over
1991. We look for another strong in-
crease in sales in 1993 of at least 15%.”
e Elimination of voc emissions. “Our lig-
uid system was giving us voc-
emission headaches. We would have
had to make a considerable capital in-
vestment to bring our liquid system into
full compliance.”

o No liquid filter disposal. “Disposing of
our spray-booth filters in our liquid booths
was a major problem.”

e Greatly improved reject rate. “Our pow-
der-coating reject rate is extremely low.
It was very high with the liquid system.”



