On-line Pollution Prevention
Training for Coating Facilities

Section 1 Coating Alternatives

I would like to begin this section by addressing the objectives of covering
alternative coating types and opportunities for pollution prevention.

First: What are coatings? What are paints? How are paints different than
coatings in general.

Second: What are the most effective questions and techniques for initiating P2
improvement for a coating facility?

Third: What direction is the coating industry headed in at this time, what
techniques are being proven as P2 performers?



Why P22

Reduce: Hazardous and Solid Waste,
Wastewater, Air Emissions

Help the company save money by lowering
production costs

Reduce the regulatory burden

Provide a cleaner, healthier, safer work
environment for employees

Produce a more effective/efficient employee




Paint: A mixture or dispersion of

opaque pigments or powders in a

liquid or vehicle. Now used in the
general sense which includes all
organic and inorganic coatings

such as enamels, varnishes,
emulsions, bituminous coatings,
etc.

Lets start by talking about what a paint is. A paint is basically any opaque
colored coating added to a substrate. SO essentially a paint is a subset of all
possible coatings which could include a lot of clear or uncolored protective
substances. A lot of references to coatings also place adhesives in this general
class and | would agree that many adhesives would have similar P2
opportunities to those applicable to coatings.



Paint System: The procedures
required to apply a coating. This
generally includes the
preparation, types of coatings,
number of coats, film thickness
and application methods.

It is also important to address the fact that a coating choice is also related to the
cleaning, application and curing methods used. Therefore coatings are
addressed as coating systems. Even a simple coating such as common latex
house paint can be utilized in various ways ie. Brushed, sprayed, rolled etc. so
this practice versus some other coating would be evaluated as a coating system.



Coatings

Uses
Types
Alternatives

| want to begin by covering why coatings are used. By examining their function

in different environments and on different materials we can begin to understand
the basis for minimizing the toxicity and amount of coating needed. | then want
to briefly address the broad range of coatings available and the basis for being

able to substitute coatings based upon the material to which it is being applied

and the environment in which it must function.



Coatings are like clothing for
materials?

To begin our discussion | would like for you to imagine coatings as clothing for
materials. For instance a primer is kind of like underwear for the outer layers of
a coating. Imagine a wool suit without underwear! Or if a coating is for
cosmetic purposes only, it might be equivalent to a swim suit. In other words
the coating needs to match the environment for which it is intended. If it is used
in a wet environment it needs to be waterproof.



Uses

» Coating Systems for Corrosion Protection of
Large Steel Constructions (Heavy-Duty Coatings)

» Automotive Coatings

* Marine Coatings

+ Coil Coating

» Coatings for Domestic Appliances

» Coatings for Packaging (Can Coatings)
* Furniture Coatings

» Coatings for Buildings

This is only a brief list of the many uses that you may encounter for coatings.
Often coating is simply one step in an overall fabrication and manufacturing
process. Therefore the coating system must comply with the other
manufacturing and end use requirements of the product. For instance can
coatings for food containers must meet FDA requirements for food packaging.
A coating may have to be dry quickly for an additional assembly process, or
tolerant of heat etc.



«  Oil-Based Coatings

* Cellulose-Based Coatings

*  Chlorinated Rubber Coatings

*  Vinyl Coatings

* Acrylic Coatings

*  Alkyd Coatings

« Saturated Polyester Coatings

* Unsaturated Polyester Coatings
* Polyurethane Coatings

«  Epoxy Coatings

« Silicone Coatings

* Phenolic Resins for Coatings
* Asphalt, Bitumen. and Pitch Coatings
« Silicate Coatings

Types of Paints and Coatings

* Urea, Benzoguanamine, and Melamine Resins for Coatings

| know that this list is rather long, but | wanted to stress that here are a lot of
coatings and coating types. The purpose of addressing this is not for you to

become intimately familiar with the many types, chemistries, and possible uses
of coatings (because very few people have a wide, thorough andsed,
knowledge of all coatings) The purpose of covering and listing these types is to

point out that there are a lot of opportunities to change coatings or modify a

coating based on itéds

manufacturers are constantly modifying and testing various chemistries to

capture market share from other manufacturers.

perfor mance
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Basic Components of a
Paint/Coating

* Resin (Binders or Polymers)
. Constitute the majority of the film or solids
. The molecules that actually bond to form the protective film on a substrate

*  Pigments
. Usually the most expensive component of the coating
. Either hide or enhance the appearance of the substrate
Additives
. Enhance or impart physical properties of the coating (1Tow, wetting. durability..)

*  Vehicle (Solvent or Water) for liquid coatings
Used to dissolve and carry resins and additives
. Significant in application and finish but not film performance

The finished coating is all about the solids............ 44

Probably the most important concept that | would like for you to remember

from this section is that for

state. Any liquid or vapor component that is not part of the final dry film, is a

any

coat

does not become a solid on the intended substrate is a waste. Even if a coating
is applied with 100% efficiency to the substrate, the difference between the wet

and dry coating represents a waste.

We will get into this in much greater depth later, but | want you to think about

this as we discuss coating types and application methods further.



Physical Categories of Coatings
Liquid
1. Solvent borne coatings

a) conventional or low solids
b) high solids

2. Water borne coatings
a) water emulsion
b) water soluble
¢) water reducible
* 3. Two component coatings
a) solvent borne
b) water borne

4. Ultraviolet & Electron Beam Cured Coatings

I will briefly cover the physical categories of various coatings, once again, not
for the purpose of creating a comprehensive knowledge of all coating types, but
to introduce the concept that basic P2 principles can be applied to any chosen
coating and that trade offds need to

A prime example are water reducible coatings, the performance of the coating
may be nearly identical to a solvent borne coating, but the cleaning
requirements, drying time or drying energy requirements may be different.

The last category here can be either liquighowder, but they are significant
because they can be nearly 100% solids. Essentially the UV or Electron beam
acts as a catalyst causing the chemical reaction to cure the coating. In a 100%
solids situation the wet and dry coating thickness would be equal.

be
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Physical Categories of Coatings
* Solid

1. Thermoplastic Powders-
Polyethylene
Polypropylene
Nylon
Polyvinyl Chloride
Polyesters
Polvamides
Polyvinyledene fluoride/fluorocarbons

~

. Thermoset Powders-
Epoxy
Polyester
Acrylic

3. Film- Polyurethane (3M aerospace). Fluoropolymers,

Thermoplastic powders are usually applied to a heated part and essentially melt
onto the substrate, this takes place at temperatures of around 250 to 275 F.
Thermoplastic powders usually require a primer to promote adhesion.

Thermoset powders can be applied to a part at ambient temperature but then
must be heated to first melt on the part and then to activate a heat sensitive
catalyst to cure the coating. This requires a temperature of 360 to 380 F.
Thermoset powders do not require a primer, but the substrate must be tolerant of
the higher curing temperature.

Film coatings are a rapidly growing category of coatings at this time especially
in automotive, aeronautic and aerospace applications. These films can also be
applied as either thermoformed to the part or as part of the injection molding
process for plastics. One general area where they are also effective is in the
replacement of stenciling.

11



Pigments

* Inorganic Pigments

inorganic pigments are usually combinations of a mineral element with oxygen
and other elements (most often sulfur, silicon or carbon) that fall in the
chemical classes known as oxides, hydroxides, sulfides, sulfates, silicates and
carbonates.

* Organic Pigments
are based on several different chemical families, including: azo compounds.
phthalo compounds, quinacridones, condensation acids, and perylenes.
Generally speaking. organic pigments are more subject to deterioration
(particularly by ultraviolet radiation from sunshine) than inorganic pigments.
Still, there are significant differences among organic pigments.

Pigments are important to discuss from a hazardous waste perspective.
Pigments give the desired color to the coated substrate. They represent the
smallest component by volume yet are often the most expensive ingredient.
Generally speaking inorganic pigments are more durable and fade resistant than
organic pigments. However both typmsay contain hazardous materials.

12



Inorganic Pigments

COMBION NAME CHEMICAL NAME FORMULA COLOR
Cunzhe Mescury(Il) Suibde Hg3 Verebon
CobalT) Cnde AR A orer
Cobal Bhie : . ‘.‘u‘ CoO-Al(n Brght By
Ao Orode
Prossian Blie Potassnm Lron(T) Fersocyssnde EFe(FelCN) Desp Bhie
Verdgns CopgpenT) Acetae Qu(CH;OCR Creen
Cheome Yelow Lezd(TT) Chromase PhCrlCy Yebow
> Irca{TII) Chade A T
Bumt Sieraa T Fez0s Reddsh Browm
n thay
Copper(ll) Carbomate WA AR I
Malaches ppec(l Cusboaste CalUpCu(Oath reen

Copper(Tl) Hydromds
Cadeunn/TI) Sulfide

Cadowim Yelow CaS-ZaS Lemon Tebow

Zue(Tl) Sulide

Rostle TtansuTV) Onde 0 Whde
Chmess White Zac Onde 20 Whate
Lead Whee LeadTV) omde PbOy White
Vine Black Cabon “ Black

As you can see many of the commonly used inorganic pigments may contain
hazardous metals such as mercury, lead, chromium and cadmium. Even though
the pigment content may be very low and the pigment may be encapsulated in

the coating, these metals may cause the paint waste to be considered hazardous.

An important P2 consideration is the substitution or elimination of various
colors. This issue is frequently addressed in green building criteria for
architectural coatings.
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Organic Pigments

Organic coatings can also contain hazardous metals such as nickel,

bari um, éé.
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Resins

- epoxies

- polyesters

- alkyds

- urethanes

- acrylics

- vinyls

- phenolics

- silicones

- halogenated types

The resin is the real functional component of a coating. It provides the
protective properties, the finish properties and is critical for matching the
characteristics of the substrate and the environment in which the substrate will
be introduced. The coating itself is commonly named by the resin type ie. Latex
paint polyurethane coating, PVC coating etc.
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Paint Additives

* Defoamers

« Wetting and Dispersing Additives
» Surface Additives

* Driers and Catalyst

* Preservatives

* Rheology Additives

+ Light Stablilizers

* Corrosion Inhibitors

The purpose of this list is not to further complicate the chemistry or genera]l

understanding of coatings, but to open the concept of the amount of possil
substitution opportunities for coating components. Paint additives can be u
to adapt viscosity, performance, curing, and finish characteristics.

le
sed
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Coating Systems

» Coatings are applied and used as a system
* Use can dictate the universe of alternatives

Paint control panal

Automatic Robot ERC

spray machine -
y Spray gun
Object detector and controllar

As | stated earlier coatings are not considered independent of the process in

which they are going to be applied. Preparation, application and curing are all
important components of a system and they have to bee matched to both the
substrate and the coating.
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Paint Systems

* Powder Coating
* Roll Coating
» Dip Coating
* Solid Film Coatings
» Liquid Spray Coating
atomized, electro-static or pressure applied
* Non-aqueous Dispersion Paints
flame, SC-CO2,
* Curing Systems
UV, oven, air

You may encounter a wide range of paint systems when visiting or evaluating
coating facilities. Since we have extensive coverage of liquid spray and powder
coating in the other parts of the program today. | will address some of the other
types of systems.

18



Plastisol dip coating

For a lot of thick protective coatings you will still find a good deal of dip
coating. Tool handles, gloves, or other high wear substrates often will utilize
this type of system.



Thermal Spray Coating of Paper Making Roll

This is a more rare type of system which is also referred to as a flame coating
system, the coating is melted and adheres to the substrate as a plasma. This type
of coating is used in very high abrasion and heat resistant environments. This
photo is a coating on a paper making roll, but it is also used on equipment such
as internal components of jet engines or turbochargers.
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Coil Coating using the Roll Coat Method

This system is responsible for a very high volume of metal painting/coating. It
is a very rapid and continuous system for applying coating to rolled steel or
aluminum.



Dry Film Coating System

http://www.3m.com/us/mfg_industrial/adhesives/aerospace/prf.jhtml

This type of system is relatively new but has some real potential. A dry paint
film is directly applied to the substrate by either adhesive, thermoforming or
placed in a mold prior to injection molding. This technique is being widely used
on aircraft and is being adapted to automotive components.
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Ultraviolet light curing systems

Although this is a curing system and not a coating system per se, it is significant

to mention because of the benefits of the high solids and high production output
capabilities.
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Overview of basic paint types
advantages/problems

I will try to preface this section as only a very general overview of some of the
perceived advantages or disadvantages of various coating types. Coatings utility
are relative to the substrate to be coated and the environment in which they

must function.
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Waterborne Coating Advantages

Reduction of VOC emissions
Finish quality equivalent to organic solvent based

Water clean-up of equipment and area

Waterborne Coating Disadvantages

*Humidity levels can adversely allect some formulations
+Paint storage arca should be heated
*Coatings are highly susceptible to dint

*Changeover may require new atomizers and components that are not susceptible 1o
corrosion

*Disposal of water/paint mixture resulting from cleanup

Waterborne coating offer a wide range of resin types available while reducing
the levels of VOC emissions for transfer and clapnThey do have draw

backs which must be overcome. The automotive industry has been responsible
for pushing the envelope of improving the durability and application systems

for utilizing the benefits of waterborne coatings. Even the U.S. Army has
recently switched their basic camouflage coating for equipment, ground
vehicles and aircraft from a solvent based system to a waterborne system which
is superior in durability to the previous solvent based system. This change
represents a 4 million pound VOC reduction per year.



High Solids Coating Advantages

Reduce VOC emissions
Raw material cost savings- solvent
Increased production speed

Durability

High Solids Coating Disadvantages

«Initially more difficult 1o achieve tinish quality

*May need to heat paint to increase viscosity — (not newer paints)
*Overspray cleanup is difficult

*May need to pump coating due to viscosity

Regardless of the base formulation of the coating, | would like to stress the
importance of the solids content of the coating applied. The portion of coating
that is not solids will be lost as part of the application and curing process,
therefore it is essentially a waste. The higher the solids content the less passes
or time over the part that is needed to achieve the desired coating thickness. As
solids approach 100% the wet and dry thickness become essentially the same.

High solids coatings are not as tolerant as low solids for poor consistency of
operation or poor application technique. Parts may also need to be some what
cleaner. Newer formulations have less of the initial viscosity problems stated
above. | wouldn't be too concerned with the overspray aleadifficulty, this
represents an additional incentive to keep the paint on the part. Poor application
technique from low solids coatings can also be difficult to elgan
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Two Component Coating Advantages

Chemical and heat resistance
Energy savings — some curing occurs chemically

Durability

Two Component Coating Disadvantages

+If hand mixed. pot life can be short

*Proper blending with a proportioning gun can solve the pot life problem, but achieving
blends may be difficult

*Pumping and transport of the two component systems
*Overspray cleanup is difficult
*Toxicity of the isocyanates and amines used

*(Cost

Two component coatings offer a very tough finish, and can have some

advantages over other coatings. One main benefit is the chemical curing of the
coating itself. Most will air dry along
component. Often the finishes are still baked to finish drying due to time

constraints although lower temperatures and times make them attractive for

substrates that are not heat tolerant.

The system in the graphic can handle high solids two component coatings. It is
a heated, pumped, déss application system.
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Powder Coating Advantages

Can reduce VOC emissions to near zero
Material utilization can also approach 100% due to product recovery and re-use

Durability

Powder Coating Disadvantages

«Limited ability for color change

More difticult to produce blended colors
*Coatings ususually greater than | mil thickness
*Parts must be heated

Powder coating can be a very effective method for maximizing efficiency in a
coating system. With optimal conditions it is essentially a 100% solids coating
with transfer efficiencies that can approach 90 to 100%.

If efficiency is operated at this high level, the small percentage that does not
make it onto the part on the first pass can be collected and reused. There are a
limited number of times that powder can be recharged electrically before it
would have to be recycled. From a waste stand point this system has excellent
potential and case studies are very impressive in VOC and paint waste

reductions. The key is operating the system in the manner of the graphic above.

By precisely controlling the application rate and optimizing the coating transfer
nearly 100% of the coating is applied to the work piece.
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Drying Time k Durability

s ! Color
Versatility e LQ)C Retention

Ease of
Application

Odor

Often the selection of a coating is a very complex combination of factors for the
facility. Versatility in changing colors or speed of production can often be
driving factors for shops still using lesolids solvent based coatings. The

largest obstacle to P2 in painting and coating is no different than other
industries, it is human nature. People resist change!
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Percent Contribution to Total VOC Emissions
(Source: EPA)

Surface
Coating

72%

Potential Impact of Alternative Material & Practices ‘

Powder costing
roquires clos o
surf aces

Powder coating can v irtusly ebmunate sotvent
usage in both thesw areas

Wit er bated cottings can reduce solv et
wsage in both these sreas
Wit bsed

SOMting requises Wt ov-Borme and High solids

deaver surfaces

1ot CRASR c catingy coatings can

can reduce solvent increine solvemt
emissicns by $0% wsage in

oQu pmant
Improved transfer deauyp
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rodecethis by up to S0%

This slide very demonstrates the various process contributions of VOC
emissions for the painting and coating industry. These numbers were compiled
from data from the Painting 2000 project with the lowa Energy Center.



Block Diagram Model

Energy Input Otdeer Process Inputs

(Water, Ak, Fic)

Raw Materml In.un—’

Haw Material Ingutx

»
Process

Raw Material Inguts —’-

_’ Product
P Col'rodect
P Colruduct

143

Alr Hazarduuy Water
Fmiawins Wiste Wasle Fmissiom

Pollution Prevention for a coating process is the same as any other
manufacturing process. It is all about maximizing the utilization of raw

materials and other inputs into the final product. As the efficiency of the process
increases wastes and per unit costs decrease. This relationship is the
fundamental building block for improving any manufacturing system. An even
better system would utilize renewable raw materials, or at least allow for
recapture of nomenewable components back to the manufacturing process. An
example of a Cgroduct from this system may to reclaim the clean powder

coating to coat other work pieces.
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Pollution Prevention Opportunity
Hierarchy

 Tier 1 opportunities

Raw material substitution

Process efficiency/process control
 Tier 2 opportunities

Recovery and reuse
 Tier 3 opportunities

Recycling

Tier 1 represents the basic and truest P2 options, such as why is the coating
needed, how much is needed, is there a better substitute.

Tier 2 options should be derived only after exhausting viable Tier 1 optiongd.
Tier 2 opportunities may alsor be short term steps on the way to implementing a
Tier 1 option in the future.

Tier 3 options are again subordinate to Tier 2 opportunities.
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Tier 1 options

» Reduce or eliminate coating

» Substitute raw materials to minimize
adverse health and environmental affects

* Process changes to reduce batch or line
wastes

GOLD

Product design is often not as difficult or costly as perceived within an indlistry

or industry sector. An example of this is colored concrete products. Coatin
architectural concrete can be difficult at best. A simple product redesign o}
introducing different colored aggregate components can be used to produg
colored concrete that requires no coating at all.

Secondly by analyzing the minimum requirements for the coating may yiel
opportunities to change either the entire coating or at least one or more of
hazardous components.

For example a coating system might use mercury as a fungicide for examg
this can be substituted with other other options without affecting the coatin
quality.

Process change options can range from narrowing the different colors or ty
used to things like dedicating lines to certain types to reduce line flushing (
mixing coatings in the largest possible batches to reduce-gfearmastes

e

==
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O
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Tier 2 options
*» In-process capture and reuse of raw material
* Recovery of components for introduction
into other products

» Reduction of secondary inputs (water,
energy, filters, cleaners,...... )

SILVER

Tier 2 options are opportunities that are pursued after maximizing the efficiency
of the process. Once this has been accomplished, any resultant waste streams
should be analyzed for reintroduction into the intended product. After that
reintroduction into products made by the facility. The reduction of secondary
inputs could be considered a Tier 1 option if they are major impacts for a
facility. It would be hard to argue that energy use is not a major factor for a lot
of coating facilities, but it would not usually be the deciding factor in choosing
one coating over another. Tier 2 options may need to be assessed after analysis
for a change in coating. Most dramatic savings in emissions and costs are
achieved by changing the coating or greatly increasing efficiency, after that
change, the effect on secondary inputs such as filters, orgteanenergy may

be very different.
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Tier 3 options

» Minimizing packaging and container waste

» Recycling components for alternative
products or industries

BRONZE

Tier 3 options should not be forgotten and are almost always areas where any
facility will still have opportunities for improvement. They may also be effected
by making more major changes in the way a process is operated.
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Case studies
Saturn: waterborne paint
General Extrusions: powder coating
Daimler Chrysler: high solids
John Deere: chromate elim.
Centria: high solids coating, chromate

These are just a few case studies that | would like to discuss following our brief
introduction to coatings P2. There are numerous case studies available but |
wanted to highlight where industry is making strides in reducing coating related
wastes.



Case Study Centria Coatings

High solids coating
Dry in-place chromate coating
Elimination of chromate baths and rinses

Large reduction in waste water generation

This was a P2 assessment of an Ohio facility completed with the assistance of
Jim Sferra of SEDO. Centria will have some opportunities to increase the solids
content of its present roll applied coatings. Centria has already implemented an
elimination of chromate conversion baths and gone to a gvlaoce chromate
coating utilizing a UV flash lamp process.
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Saturn Waterborne Paint

Paint ingredients
Saturn was the first automotive plant to start-up with "waterborne” basecoat paints, the
paint layer which gives color to the vehicle exterior.

Previously, paints contained 7-11% HAPSs and 9-14% Toxic Chemical ingredients. Five
recently-adopted environmentally preferable base coat paints contain less than 1.5%
HAPs and less than 2% Toxic Chemicals.

Changes have resulted in significant benefits. including:

1. Improved productivity, first-time quality and uptime (fewer parts to re-paint)

2. Improved safety due to decreased use of hazardous chemicals

3. Cleaner paint booth environment

4. Reduced use of booth clean up materials

5. Reduced costs for paint, clean-up, and waste management

The Pollution Prevented: Improvements included approximate reductions of 146 tons

per year of air emissions, 167 tons per year of solid waste,and 455 tons per year of
hazardous materials.

Saturn has been an a forerunner of modifications at existing automotive
facilities. Saturn started up with water borne coatings but have made excellent
strides in reducing the hazardous air pollutants in their coating.



John Deere

John Deere Engine Works (Waterloo, lowa)
used computer simulation software to evaluate and improve paint adhesion to aluminum
components.

Tests narrowed the variables to three: chromate conversion, paint type, and surface
treatment,

The results identified paint type as the major problem

As a result, John Deere solved its paint adhesion problem and eliminated the chromate-
conversion pretreatment process from aluminum parts—a change that has saved the
company nearly $500,000 annually.

Mills, Wayne. DOE Scftware Saves John Deere Money & Time, PCI, September 1995

Even though John Deere has been less than forthcoming with the type of paint
that they switched to. This case study is significant for 2 other reasons. First
they evaluated their process without interrupting production, which some
facilities may not see as an option.

Secondly, by testing various scenarios, they were able to eliminate an entire
coating from the process and realize a significant cost savings.
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General Extrusions

General Extrusions, Incorporated (GEI) . Youngstown,

aluminum extruding facility with more than 300 employees, GEI extrudes,
tabricates and finishes parts for communications equipment.otlice furniture. heavy
duty equipment. computers. appliances, medical equipment. and more,

GEI met the goal for a 90 percent reduction in solvent waste generation in mid
1995 with the installation of the powder coating line and removal of the wet spray
line.

By converting 10 a powder coating line, GEI reduced VOC emissions from a
baseline of 4,100 pounds in 1992 to 0 pounds in 1998,

http://www.epa.state.oh.us/opp/gov/genextrusion.pdf

General Extrusions was a 1999 Governors Award winner for pollution
prevention. It is an excellent example of a medium sized coating facility that
replaced their wet spray lines with powder coating and virtually eliminated all
VOC emissions for the facility. Their case study is attached in your handouts.
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Case Study Daimler Chrysler
High Solids Coating

New DuPont Technology Makes Solids Spray like a Liguid

Newark, Del.,, Assembly Facility

T'he new Super Solids technology reduces volatile organic compound (VOC) emissions of
the final protective clear coat applied to the Dodge Durango at the Newark. Del.. plant by
25 percent, DuPont has been able to accomplish this by increasing the solids content of the
coating to 63 percent from an industry high-solids coatings standard of 50 percent solids
and 50 percent solvent.

We have demonstrated that this technology breakthrough will allow us to further increase
the solids content of coatings to more than 80 percent

Because “Super Solids” technology can be sprayed on existing paint lines, auto assembly
plants can save as much as $20 million that would be otherwise required to replace a liquid
paint spray line with one designed to apply powder coatings.

DuPont is working with DaimlerChrysler and other auto manufacturers to extend the use of
this technology worldwide.

High solids coating offer P2 benefits regardless of the vehicle base. Du Pont and
Chrysler are pushing the solids envelope from the current standard of 50%
solids into the 65 to 80% range. This could be significant for a lot of facilities to
be able to make massive VOC reductions without initially changing their
equipment. This also was achieved by reducing the viscosity of the coating
without additional energy inputs such as heating or additional pumping.



Increasing Solids Content
Toward Ultra-Low Emissions
DuPont SuperSglids Tgchnology

[ ey i 25% reduction in V.0.C. emissions.
R S R R Also reduces scratch & mar
e Untharm & Sapacseian as much as s0%
LT fevd

@Y POT:
A breakthrough in Automotive Coatings The miracles of science’




Available Ohio Case Study
materials

Technical Assistance involving coatings recommendations
Ansell Edmont- solvent substitution. CO2 cleaning
Glidden- filtration, product re-use

Aerolite- application efficiency - electrostatic application
Kenworth- cleaning, water reduction

Premier Coatings- dip coatings. water based coatings
Seneca Wire- cleaning, phosphate elimination

Midwest Express- application efficiency. product recovery
Centria Coatings- high solids coatings
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Calculating the true cost of a
coating

+ Cost is not a per gallon or pound slam dunk!

» Cost is variable based on the system used
for preparation, application, curing and
clean-up.

» Total costs involve all variables, including
energy costs, health and safety costs,
liability, waste treatment.......

For our exercise portion of this presentation | want you to refer to the PPRC
handout in the back of the book. The main point | want to stress from this
exercise is that the cost of a coat:i
from a supplier. It is a function of the amount of surface that the coating can
cover to the desired finish and thickness. Also costs are often not accurately
measured by facilities and this exercise has become integral to many other types
of assessments that we do all the time. There is also a stand alone presentation
on thetrue costs of wastes on the OPP Home Page

ng
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Cost calculation exercise/handout

Determine Costs Per Volume of Paint Solids NOT Price Per Gallon
Step 1: Figure Cost of Paint Solids

Example: If a paint product costs $15 per gallon and contains 33 percent
solids then you

would divide 15 by .33. 15 divided by .33 = $45.45, the cost per gallon of
the paint solids.

Step 2: Figure Ideal Paint Cost Per Square Foot

Example: ($45.45 per gallon of solids) x (2 mils finished film thickness) x
(0.0006233 conversion factor) = 5.7 cents per square foot, assuming an
ideal 100 percent transfer efficiency.

The preliminary steps are to calculate the cost per unit area (in this case per
square foot). This is found by calculating the solids x the cost per gallon to find
the coating capability. Remember the finished coating is a solid!
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Cost calculation exercise/handout

Step 3: Figure Actual Paint Cost Per Square Foot

Example: A paint operation has an estimated transfer efficiency of 50%.
Take the 5.7 cents

calculated for 100% transfer efficiency and divide by .50 to determine
actual coating cost.

(5.7 cents per square foot) divided by (.50 transfer efficiency) = 11.4
cents per square foot.

Step 4: Figure Total Cost of Painting Manufactured Product

Example: A flat panel part has an area of 10 square feet. Multiply your
cost per square foot

times the square footage of the part. (11.4 cents per square foot) x (10
square feet) = $1.14 per

part. (Note: For parts that are oddly configured, estimate square
footage.)

Secondly you take the cost per unit area and calculate the surface area of the
part to be coated. This procedure would be key for a facility to make correct
informed decisions about the cost savings of making a coating change.



Case Study: Coating Change Cuts
Production, Regulatory Costs

A Seattle-based company investigated low-solvent coatings to avoid the Title V
Air Operating Permit process. Avoiding the permit and its costs was the primary
motivator, but the company did not want increased painting costs either.

The company was using a $13 per gallon paint with 35% solids content and
had identified an adequate replacement paint that cost $20 per gallon and had
60% solids content.

The company applied the formula detailed on this fact sheet to compare the cost
of paint as it is applied to parts rather than compare the cost per gallon.
Calculations showed the low-solids paint cost $2.31 per square foot, while the
high-solids paint would cost only $2.08 per square foot. The company paints 50
square feet of surface area per part. Switching coatings saved the company
$11.50 per part.

This case study demonstrates the savings that are not obvious by any other
method. A 13$ per gallon paint is not necessarily cheaper than a 20$ per gallon
paint. This exercise could also be used easily for comparing solvent borne vs
water borne. The important thing to remember is to be inclusive of all
associated costs when comparing alternatives.
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On-line Pollution Prevention
Training for Coating Facilities

Section 2 Coating Operations
Efficiency

Once the proper pretreatment occurs and the best coating mate
selected, the paint or coating still must be placed on a part
effectively and efficiently

rial is
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Does Application Efficiency Matter??

Only if a company is interested in finish quality and keeping
production costs, including material and waste costs, low.
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Why is it important?

* Low application efficiency =
— Wasted raw material
— Increased material costs
- high waste generation

» High application efficiency =
— Waste reduction
— Lower production costs
— Better work environment

Reduce regulatory burden

Coating application effects raw material usage, waste generatign and
production costs.

Low application efficiency means less coating is getting on the part
and more is going elsewhere, like as hazardous waste or air
emissions.

This means wasted coating, increased costs and higher waste
generation

Increasing application efficiency will in turn lower production and
waste costs, create a better work environment and reduce regujatory
oversight.
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Terms & Concepts

* Viscosity
— Coatings resistance to flow, affected by temp. and
composition
* Overspray
— Any coating that misses the part
« Atomization

— The breaking up of coating into fine particles or
droplets

Viscosity is a coating resistance to flow, affected by temp. and
compositionéviscosity can effect [paint
efficiency

Overspray is basically any coating or paint that misses the part

Atomization is the breaking up of coating into fine particles or droplets to e
applied to the partéatomization rflequire
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Mil or mil thickness is the common measurement of a coating. One mil eq
1/1000 of an inch.

A 1/4" equals 250 mils. Coatings when applied before drying are measure
wet mils.

To determine the dry mil of actual remaining product, the solids content ar
rate of coverage must be known to estimate the dry mils.

A mil gaugeis commonlyusedon the job site to measurewet mils during
applicationto adjustthe spreadratefor properfilm build. Wet mils arealways
measuret 100% solidsonthechart

als
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