Training Overview

@ Cleaning and surface preparation
@ /Coating types

@ Application efficiency/equipment
@ Equipment clean-up

@ Case Study/Exercise

® Tools for providing P2 assistance




Painting and Coating
Process

@ Cleaning and surface preparation
@ Applying the coating

@ Curing the Coating
@ Cleaning the equipment

These are some of the common source codes and waste codes related to
painting and coating seen in our Hazardous Waste Annual Reports.



Cleaning | Surface Prep
Section Overview

@ Review common cleaning / surface prep
operations

@ |dentify types of wastes generated
@ Think about “Questions to Ask”

@ Review P2 applications for cleaning
operations




Cleaning | Surface Prep

® Painting / coating will almost.always involve
some cleaning /'surface’'prep operations

& These operations generate wastes, and
should be incorporated into efforts.aimed at
waste minimization or P2

® When examining painting & coating
operations for P2 opportunities, don'’t forget
pretreatment !




Cleaning & Surface Prep
(Pretreatment)

» Before you paint it, you have to clean it !!!

“Pretreatment” is common term for cleaning
newly manufactured work pieces prior to coating
process

» Why Pretreat? Remove dirt or contaminants
that interfere with adhesion properties of paint or
coating

» Related to durability and/or appearance of
finished part/product

» High percentage of all coating adhesion failure is
directly attributable to improper surface
preparation




Common Soil Types

@ Oils and greases

@ Polishing and buffing compounds
@ Metalworking fluids, coolants

@ Oxides and rust

® Adhesives, resins, inks and paints




Cleaning & Surface Prep
generate wastes ...

@ Dirt & contaminants from'work piece ...
but more importantly, the agents used
to remove the contaminants, such as ...

® Acids, bases

® Solvents

® Agueous cleaning agents
@ Wastewater




Types of Pretreatment

® Many kinds of pretreatment operations

@ Appropriate cleaning method depends
on substrate ... metal / plastic ... as well
as type of contaminant to be removed

@ Rationale for coating application
dictates pretreatment effort




Types of Pretreatment -
Solvent Cleaning

@ Solvent cleaning — e.g. surface degreasing
operations (TCE, MC, PERC, toluene/xylene,
acetone).

® Generate spent solvents - hazardous wastes

® Aqueous cleaners may represent best
alternative, however - replacement for a
solvent cleaner may not be easy




Solvent Alternatives

@ Flashpoint > 140°F
®/Non-HAP

& No/low VOC content

@ Drop-in replacements are difficult to

identify, however — the availability of
solvent alternatives has improved

® Work with vendors to reformulate
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Solvent Cleaning P2 ...

® Change to less ® Recover spent
regulated solvent solvent through

@ Extend solvent life distillation

through filtration @ Two-stage cleaning

® Keep solvent ® Minimize use
tank/container lids
closed
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Aqgueous Cleaners

@ Use of aqueous cleaners.may require
more rinsing, and cause generation of
more wastewater

@ Avalilability of aqueous cleaners is
improving and cleaners are becoming
more efficient
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Aqueous Cleaning P2,...

® Use heat, spray, mechanical action

@ Minimize rinse water (countercurrent
rinsing, flow restrictors)

@ Minimize effects of drag-out

@ Ensure bath maintenance (dump baths
based on “criteria” not “calendar”)

@ Ultrafiltration or microfiltration of cleaner
bath
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Types of Pretreatment -
Mechanical Cleaning

@ Abrasive blasting’, e.g., plastic media
blasting

@ Dry ice (CO2)

@ Others (sand, baking soda, wheat
starch)

@ Most dry media used in abrasive

blasting can-berecycled—
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Mechanical Cleaning P2

@ Media blasting is a “line of sight
operation”

@ Not suitable for internal cavities or
convoluted parts
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Complex Pretreatment
for metal work pieces/ ...

® Phosphating / Conyersian Coating
@ Usually Immersion or Spray processing

® Can be multi-stage process involving
degreasing, phosphating / conversion
coating, multiple rinsing, etc.

@ These operations generate spent bath
solutions and wastewaters
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Complex Pretreatment
for metal work pieces/ ...

@ P2 opportunities will involve ...

@ Prolonging process bath solutions

@ Conservation / reuse of water and
wastewater
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No-Brainer P2 ...

® Stop work piece from getting dirty
@ Pre-clean manually
@ Proceed with dirty part
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Questions to Ask ...

® What is the soll ® Why do these parts
type? need'cleaned?

& How did it get there? /# How clean is clean?

& What's the part @ Have you always
substrate and cleaned this way?

geometry? » What are your
cleaning costs?
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Questions to Ask ...

@ What type of cleaning and /or surface
preparation is done prior to painting ?

@ What are the process steps of the
cleaning / surface prep operation ?

@ What are the inputs (raw materials) ?
® What wastes are generated ?
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Case Study- Hankison
International (Newport,
NC)

@ Manufacturer of filter products and
refrigerated air dryers for compressed
air industry

® 1995 - installed powder coat system to
coat external surfaces of these devices

@ Production process includes 5-stage
cleaning line prior to coating operation
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Case Study -
Hankison International

» Cleaning line would consume 800gpd
water/day

% No public sewer available, high cost of off-site

wastewater disposal prohibitive

» Solution = water conservation strategies
including counter current rinsing between
rinse tanks and installation of ultrafiltration
system on 15t cleaning rinse

» Solution = use of innovative evaporation
system utilizing waste heat from the powder
coaterpven —  _ _——
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Case Study-
Hankison International

@ Waste reduction activities resulted in
450,000 gal water conserved annually

@ Total capital costs were $40,500

@ Total cost savings were $277,550

@ Payback period on investment was very
fast, in fact, less than 2 months
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Cleaning Resources

@ Solvent Alternative Guide (SAGE)
provides P2 info on solvent.and process
alternatives for parts cleaning and
degreasing. http://clean.rti.org/

® OCAPP’s Parts Cleaning Info on their
web site:
hitp://www.epa.state.oh.us/opp/parts-
cleaning.html
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P2 Opportunities for
Painting and Coating
Processes

& Change the Material (select'another
coating or cleaner)

@ Change the Operating Process
(Operator Training)

® Change the Technology (Equipment
Selection)
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Powder Coating

» Advantages
» High TE (90-99%)
» Can reuse powder

» Minimal wastes
generated (brick
disposal)

» Filters can be
cleaned to reused

» No VOCs

» Disadvantages
% Needvery clean parts
® Need curing oven (may

limit substrate, energy
cost)

» Color changes not

practical

Capital costs ($100K-
$1million includes

cleaning system, booth,

and bake oven)

26



Powder Coating P2
opportunities

» Improve recovery efficiency of overspray
powder

» Reduce air leaks

» Ensure adequate air flow
@ Prevent powder contamination
@ Maintain electrical contacts

» Observe gun distance to part (generally
farther away better)

» Observe type of nozzle/tip

Many people assume powder coating has a high rate of transfer
efficiency. This is not always the case and there may still be P2
opportunities.



Powder coating nozzles

Selecting the right nozzle based on the shape of the part to be coated
can help improve transfer efficiency.
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Powder Coating

® P2 Questions to ask

@ What is your recovery rate of powder
overspray ?

® Do you have an over spray recovery
system? (if not TE can be 20-50%)

@ What is your maintenance schedule on
the system? (hanger cleaning, electrical
contact checks, air flow checks etc.)
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Spray Application Equipment
Guns

@ Conventional
@ Airless Spray

@ Air-Assisted Airless
® High Volume Low Pressure (HVLP)
@ Electrostatic Applications

These are the various types of spray guns used.
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Application Equipment

Atomization: the breaking up up of paintinto fine particles or
droplets

Air atomization- atomization with air energy-usually
compressed air

¢ Conventional
®» High Volume Low Pressure (HVLP)

Hydraulic atomization- atomization using hydraulic
pressure-fluid pressures 500-5000 psi

o Airless
® Air-assisted airless
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Airspray Gun Feed
Systems
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Relationships to
remember
@ Finer atomization = smoother finish

@ /Higher viscosity — high solids coatings
generally require higher atomization

energies

® Higher production rates require higher
atomization energies
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This diagram shows the application rates and particle size produced by
various types of spray guns.
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Spray Gun
Components

This shows a close up of the nozzle and cap.
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AIR SPRAY

@ Compressed air - 3 functions
e Forms droplet size
e Shapes the spray pattern
e Guides the paint to the part

e KEY:

@ Proper proportioning of fluid delivery
and atomizing air pressure

3-28
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Conventional
Spray Gun

TE: 25% (can go'up to
65%)
Cost: $500-$1500

Fluid pressure: 10-20
psi

» Air Pressure: 40-80 psi
Most popular gun

» Can adjust air and fluid
pressures

Devilbiss web site:

WWW .\{\'\ 11D1SS.
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Conventional
Spray Gun

Adyantages
@ High production
rates

& High quality finish
® Good operator
control

Disadvantages

¢ Lots of overspray
(75%)

@ High boothf/filter
clean-up costs

@ High VOC
emissions
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