




Table 1-EPA Categories of 
Industrial Surface Coatings 
Operationsa

Automobile and Light Duty Truck 
Coating/Manufacturing 

Boat Manufacturing 
Fabric Coating, Printing, and Dyeing 
Wood Building Products 
Large Appliances 
Metal Can 
Metal Coil 
Metal Furniture 
Miscellaneous Metal Parts and Products 
Paper and Other Web (Film and Foil) 
Plastic Parts and Products 
Reinforced Plastic Composites Manufacturing 
Aerospace Coatings 
Automobile Refinishing 
Consumer Products 
Shipbuilding 
Wood Furniture Coatings 

(a) Source: EPA website: www.epa.gov/ttn/atw/coatjcoat.html. 

cure response of uretdione crosslinking resins that do 
not release a blocking agent and therefore have reduced 
VOC emissions. King has also developed a new line of 
catalysts to promote the homopolymerization of 
aliphatic epoxies, offering formulators an alternative, 
formaldehyde-free technology for thermoset coatings 
based on melamine formaldehyde or urea formalde­
hyde compositions. 

Reactive diluents and aqueous dispersions are two 
examples of newer technologies. Perstorp has invested 
in the additives for high-solids coatings. "In addition to 
additives, we also supply monomers for the alkyd mar­
ket. We are working to support the changes in the mar­
ket from an additives standpoint so that the market re­
mains viable," says Mr. Jones. In this area, Perstorp's 
main focus has been on reactive diluents and high­
solids products. Two new products, both dendritic 
polymers, have been launched under the Boltorn trade 
name. One is a reactive diluent for high-solids coatings. 
The other is a polymeric surfactant designed to disperse 
conventional alkyds into waterborne systems. The com­
pany also has an interest in additives for radiation­
cured coatings. "Perstorp formed partnerships with far­
seeing companies several years ago to develop 
precursors for rad-cure formulations so that customers 
can convert their products from more traditional for­
mulations to ones that are appropriate for this new 
technology platform," Mr. Jones adds. 

ISP has developed new products by using non­
volatile carriers and aqueous dispersions. The company 
has new low-VOC, low-odor formulations of mildew­
cides and in-can preservatives sold under the trade 
names Fungitrol® and Nuosept®. "ISP will continue to 
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guide the formulation of products in accordance with 
the principles of green chemistry and green engineer­
ing," notes Dr. Woods. 

Troy Corporation successfully developed and com­
mercialized solvent-free, VOC-free water-based preserv­
atives. Polyphase® 662 and 663, two broad-spectrum 
fungicide/algaecides, and Polyphase 67.8, a full-spec­
trum fungicide, are the company's latest zero-VOC dry 
film preservatives that provide optimum activity against 
a wide range of microorganisms and also offer broad 
compatibility, high stability, excellent toxicology pro­
files, and safe handling. Mergal® KlON is a zero-VOC, 
in-can preservative for use in low-VOC paints and coat­
ings that offers fast-acting, long-lasting efficacy, as well 
as broad pH compatibility and a higher partitioning 
rate into the water phase of the paint. 

Troy is also promoting several other specialty addi­
tives that enhance the performance of low- and zero­
VOC latex coatings. Troysol™ LAC is a multipurpose, sil­
icone-free additive that improves substrate wetting, 
coating flow and leveling, adhesion, gloss, and color 
uniformity in aqueous coatings when performance has 
been lost due to the removal of solvent. Troykyd® D734 
and D7 40 are low-VOC, high-performance defoamers 
offering excellent bubble-break performance, elimina­
tion of microfoam, and enhancements to gloss and 
film clarity. Troykyd D726 is a low-VOC, general-pur­
pose defoamer that eliminates pinholes, craters, and 
microfoam and is effective in a wide range of coatings, 
from flat to gloss. Troyspersern 200SF, the newest sol­
vent-free dispersant from Troy, offers dispersion of diffi­
cult pigments such as organics and carbon black in a 
wide range of formulations, including low-VOC systems. 

Uniqema offers effect chemicals to paint and coat­
ings formulators as well as building block technologies 
to resin producers. The company offers several tech­
nologies for addressing VOC requirements and recently 
launched several new products. Maxemulrn anionic and 
non-ionic nonmigratory surfactants, designed for emul­
sion polymer systems, provide reduced moisture sensi­
tivity and improved appearance of applied films. 
Priplast"' polyester polyols based on dimer acid tech­
nology are designed for polyurethane dispersions that 
go into voe coating systems requiring high flexibility 
and good hydrophobic properties. Atlas™ G polyol 
akloxylates function as rad-cure monomer diluents. 
Atlas"' G 5000 is also a polymeric emulsifier for alkyd 
resin emulsification. Reactive surfactants for this appli­
cation are under investigation. 

Uniqema offers other technologies for low-VOC for­
mulations. Its Hypermer™ polymeric surfactants are for 
use in water dilutable alkyd resin systems to stabilize 
the colloidal system, reducing the total VOC level of 
the paint with no effect on the total costs. The com­
pany also has a new surfactant technology designed for 
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externally emulsified alkyd resin formulations using in­
verse emulsification to produce well-defined particle 
size distribution. Another new ester technology from 
Uniqema, that can be used for plasticizers, coalescent 
agents, and/or solvents, possesses improved environ­
mental and toxicological properties (non-VOC, non­
skin irritant). 

As a manufacturer of specialty solvents, Eastman has 
over the years introduced numerous solvents designed 
for efficient viscosity reduction. The company has also 
developed solvent reformulation capabilities to assist 
customers in achieving the optimum balance of solu­
bility, evaporation rate, and voe content. 

Eastman has synthesized and evaluated dozens of 
candidate coalescent molecules, targeting greater effi­
ciency and/or lower volatility in architectural coatings. 
In the U.S., the company recently launched Optifilm 
Enhancer 400, a low-VOC, low-odor coalescent that 
completes a portfolio of coalescents for the U.S. archi­
tectural market that includes its flagship Texanol ester 
alcohol and Eastman EEH solvents. "When used indi­
vidually or in combination, these coalescents can help 
formulators balance performance and regulatory com­
pliance issues, providing them with more options," says 
Mr. Rector. In Europe, Eastman launched Optifilm 
Enhancer 300, which is an efficient, VOC-exempt (by 
European regulations) and low-odor coalescent. 

The company has also invested heavily in bringing 
the desirable performance of its cellulose ester and ad­
hesion promoting additives to the evolving technolo­
gies in higher-solids and waterborne coatings. The com­
pany is continuing work with CMCAB Cellulose Ester, 
introduced in the last few years as a rheology control 
and defect reduction additive for waterborne coatings. 

In addition to its new product development activi­
ties, Eastman has, along with other members of the sol­
vents industry, made a significant investment in time 
and resources to ensure that VOC test methods are reli­
able, and that VOC regulations are based on sound sci­
ence. "Understanding the true impact of VOCs on the 
environment helps regulators and customers make bet­
ter choices when moving to lower VOC levels," notes 
Dr. Gustafson. The company has been actively working 
with other members of the American Solvents Council 
(ASC) to support the development of the science of sol­
vent reactivity in the atmosphere. "We support the ex­
tension of photochemical reactivity-based regulations, 
currently used for aerosol coatings in California, to 
other coatings systems. Reactivity-based regulations are 
a better measure of the environmental impact of a sol­
vent, because they examine the real reaction of solvents 
in the environment," Dr. Gustafson explains. 

As a member of the Emulsion Polymers Council, 
Eastman has also been working to develop alternatives 
to EPA Method 24, the current standard VOC test 
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method in the U.S. The company has also proposed 
improvements to ISO 11.890-2, the test method cur­
rently proposed in Europe to ensure compliance with 
the Paint Directive. Eastman was also awarded the 
Green Label in China for two of its coatings additives. 

The activities of these various companies underline 
the significance of the impact that VOC regulations 
have had on producers of additives for paints and coat­
ings. No one expects the situation to change any time 
soon. "VOC regulations will continue to drive R&D 
projects for additive suppliers," says Mr. Knight. "An in­
crease in solvent-free and waterborne coating formula­
tions will demand additives of the same type. Growth 
in developing nations to produce paints and coatings 
will also place future demands on lower VOC in areas 
outside of the U.S.," he continues. 

"VOC and other regulations will continue to be 
more restrictive in the U.S. and Europe, and then fol­
lowed by Asia Pacific and other regions. In response, 
additive manufactures are moving toward global prod­
uct lines (with regional differences, of course) to meet 
the needs of their multi-national customers," adds 
David Faherty, vice president of marketing for Troy 
Corporation. He also expects this trend will accelerate 
the phase out of older non-compliant products. 

Regulators will respond to industry developments. 
"As companies begin to commercialize high-perform­
ing, low-VOC paints and coatings, they will be demon­
strating to regulators that it is technically feasible to de­
velop these products," adds Mr. Jones. At the same 
time, as the industry ai:id regulators learn more about 
how VOCs react in the atmosphere, sound scientific 
data will be generated that will allow regulators to de­
velop regulations and regulatory changes that reflect 
this greater understanding, according to Dr. Gustafson. 
Recent actions such as the EPA exemption of tertiary­
butyl acetate (t-BAc) from the list of VOCs, the removal 
of ethylene glycol monobutyl ether (EGBE) from the 
Clean Air Act list of hazardous air pollutants (HAPs ), 
and the advent of regulations in California based upon 
the photochemical reactivity of a solvent, are indicative 
of such a change. 

"Pollution prevention and protection of the environ­
ment should be a part of doing business for everyone 
in the paint and coatings industry," says Mr. Jones. 
"There is no doubt that VOC reduction has an eco­
nomic cost associated with it. However, it also creates 
opportunities for companies to innovate and differenti­
ate themselves." Dr. Woods adds that, "VOC regulations 
reflect the growing concern of society with regard to the 
complex issues of environmental stewardship and sus­
tainability. The paint and coatings industry must ensure 
that new alternative low-VOC formulations meet these 
concerns."[D 
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