ERpPRTSTE  THE MASSACHUSETTS TOXICS USE REDUCTION INSTITUTE

[~ | REDUCTION =) E
INSTITUTE

|l

Substitute coatings are available that reduce or eliminate
the use of VOC-containing solvents in the application of
coatings and can decrease environmental impact, regulatory
and reporting requirements, worker safety concerns, and
corporate liability.

This fact sheet summarizes several opportunities for
substitution in a variety of industries that apply coatings,
including but not limited to original equipment manufacture,
refinishing, and industrial and architectural maintenance.

Water-based cozitings

* High solids coatings

* Powder coatings

Radiation-cured coatings
Supercritical fluid spray application
Surface-coating-free materials

The composition of the coatings alternatives and some use

considerations are described below. An alternatives matrix
on pages 3 and 4 provides comparative information on each
alternative, including operational, cost, and quality
cosiderations. Articles, guides, and industry case studies are
listed on pages 5 and 6. '
" The options presented are not all-inclusive, nor is one
option recommended over another. Examination of alterna-
tives to solvent-based coatings should include thorough
considerationof environmental and health and safety tradeoffs
- at all stages of production, including raw materials acquisi-
tion, processing, and recycling or disposal, as well as any new
or unknown hazards in the alternative materials.

Product 0r_Chemical Substitution
Alternatives

Water-based coatings |

Water-based coatings or water-borne coatings, are similar
in composition to conventional solvent-based coatings, ex-
cept that water supplements or completely replaces the sol-
vent. They usually contain up to 80% water with small

Alternatives to Solvent-Based Coatings

amounts of solvent to facilitate dispersion of the resin. There
are three main types: water soluble or water-reducible coat-
ings; colloidal or water-solubilized dispersion coatings; and,
most commonly used, emulsion (latex) coatings.

Water-based coatings have been successfully applied to
metal, wood, plastics, concrete, paper, and leather, and
formulations are available for many specific applications.
Application technology is generally comparable to that of
conventional solvent-based coatings. Overspray is easily
recovered and reused, and uncured coating can be cleaned
from equipment with water. Some formulations or substrates
may require special pumps and piping to prevent corrosion .
from water in the formulation. Some coatings are applied by
electrodeposition for corrosion resistance and coating of
hard-to-reach areas. Most water-based coatings are sensitive
to surface conditions, temperature, and humidity. Longer
drying time is needed unless a drying oven is used. Some
resins may cause water spotting; additives to control water
spotting may present worker safety hazards.

High solids coatings

High solids coatings have alower VOC concentration and
higher resin concentration than conventional solvent-based
coatings. Solids content is typically 50-70% but can be as
high as 100%: Formulations consist mainly of resins (usually
oflow molecular weight), pigments, extenders, and additives
with a solvent carrier, and include saturated polyesters,
alkyds, acrylics, polyurethane, and epoxies,

High solids coatings can be applied to wood, plastic, and
metal. Their viscosity and physical properties are
similar to those of conventional coatings, and
they can be applied with some types
of conventional equipment, although
higher viscosity coatings require spe-
cial spray equipment. High solids
coatings have greater transfer effi-
ciency and reduce paint wastes. Careful surface preparation
and worker retraining in application techniques are neces-
sary. Some formulations contain chlorinated solvents as
substitutes for VOC ozone precursors; the toxics use reduc-
tion impact of these products should be considered in com-
parison to conventional solvent-based coatings and other
alternatives. '
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Powder coatings

Powder coatings contain little or no solvent. They are
composed of a finely pulverized powder of thermoplastic or
thermosetting resins with a built-in curing agent mixed with
pigments. Use of a reactive resin in dry powdered form
eliminates the need for solvent. The powder is applied with an
electrostatic gun or in a fluidized bed, and then melted or
reacted to form a coating. Thermoplastic powders, applied
in thick coatings, include cellulose acetate butyrate, polyes-

ters, and polyamides. Thermosetting powders, applied in -

medium-thickness coatings,include epoxy fesins, acrylics,
and polyesters. Current technology permits successful appli-
cation to plastics, glass, ceramics, wood, and metal.
Powder coatings produce a durable, high quality finish
with good corrosion resistance. Their higher installation and
unit costs are offset by savings in maintenance, materials,
labor, energy, and waste disposal. Some ingredients, such as
pigments and curing agents, may present skin contact or dust
inhalation hazards. Precautions are needed to reduce the
potential for the powders to form explosive mixtures with air.

Radiation-cured coatings

Radiation-cured coatings contain little or no solvent. In
place of solvent are reactive molecules that polymerize when
activated by high-energy radiation such as ultraviolet (UV)
light, infrared light, or an electron beam (EB).

Radiation-cured coatings are applied to plastics, wood,
paper, and metal. They have a considerably shorter curing
time and give the same finish regardless of environmental
conditions. UV- and EB-cured coatings are currently most
commercially applicable. Flat materials cure best, but coat-
ing of three-dimensional objects is possible. Improvements
inlamp systems now allow UV curing of pigmented coatings.

Acrylate materials (e.g., acrylonitrile), present in most
radiation-cured coatings, are known skin and eye irritants and
probable carcinogens; high exposures can cause collapse and
death. Protective equipment is important in preventing skin

and eye contact. Toxicity testing by a supplier and user panel

is underway, and a family of vinyl ether substitutes with
lower toxicity profiles has been developed, but performance
information is incomplete. '

Supercritical fluid spray application

Supercritical fluid spray application allows substitution
of supercritical carbon dioxide for up to two-thirds of conven-
tional solvents concentration in spray-applied coatings, re-
ducing VOC emissions by 30-70%. The proportioning and
supply (UNICARB) system from Union Carbide mixes
supercritical CO5 solvent with coating concentrate and sup-
plies the material to a specially designed spray gun. The CO,
solvent is compatible with high-molecular-weight resins and
existing painting facilities and procedures. Supercritical fluid
spray application may be used to coat +:.. metal, plastics,
and wood. The applied coating has
ahigher viscosity that allows thicker
coatings without runs or sags. Care is re-
quired in working with high-pressure gas and higher
operating temperature (100-150°F).

Surface-coating-free materials -

Surface-coating-free materials that are corrosion-and UV-
resistant may in some situations be effective substitutes for
materials that require coating. Currently available surface-
coating-free materials include plastics, aluminum, titanium,
and other metals. Many. others, including cement-bonded
particle boards, pultruded products from fiberglas-reinforced
plastic, uncoated metals, weathering steel, and polymer film
coatings, are under development for a wide range of indus-
tries. _

Use of these materials where feasible eliminates VOC
emissions and worker exposure .from painting operations.
These materials are often more expensive initially, although
the initial increased expense may be offset by reduced main-
tenance or eliminated recoating costs.
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Massachusetts Toxics Use Reduction Institute
University of Massachusetts Lowell
One University Avenue, Lowell, Massachusetts 01854
Phone: (978) 934-3275 Fax: (978) 934-3050

The Toxics Use Reduction Institute is amulti-disciplinary research, education; and policy center established by the Massachusetts Toxics Use Reduction -
Actof 1989. The Institute sponsors and conducts research, organizes education and training programs, and provides technical support to promote reduction
in the use of toxic chemicals or the generation of toxic chemical byproducts in industry and commerce.
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