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Surface CoatingSurface Coating

Surface CoatingSurface Coating

The application of a wet or dry coating
material to the surface of another
material, either for decoration or for
protection against damage or corrosion.

Process DescriptionProcess Description

•• Surface preparationSurface preparation

•• Coating applicationCoating application

•• Drying or curing of coatingDrying or curing of coating
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Surface PreparationSurface Preparation

•• CleaningCleaning

•• Acid etchingAcid etching

•• Phosphate treatmentPhosphate treatment

•• Chromate conversion coatingChromate conversion coating

•• DryingDrying

Types of CoatingsTypes of Coatings

•• ConventionalConventional

•• High solidsHigh solids

•• WaterborneWaterborne

•• PowderPowder

•• Radiation curedRadiation cured

Conventional CoatingsConventional Coatings

•• Use only organic solventsUse only organic solvents

•• Coatings dry quicklyCoatings dry quickly

•• Produce durable, highProduce durable, high--quality surfacequality surface

•• Limited monomers and preLimited monomers and pre--polymerspolymers
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Conventional Coatings Used inConventional Coatings Used in
Coil CoatingCoil Coating

CoatingCoating Volatile Content, Wt %Volatile Content, Wt %

AcrylicsAcrylics 40% to 45%40% to 45%

AdhesivesAdhesives 70% to 80%70% to 80%

AlkydsAlkyds 50% to 70%50% to 70%

EpoxiesEpoxies 45% to 70%45% to 70%

FluorocarbonsFluorocarbons 55% to 60%55% to 60%

PhenolicsPhenolics 50% to 75%50% to 75%

PolyestersPolyesters 45% to 50%45% to 50%

SiliconesSilicones 35% to 50%35% to 50%

VinylsVinyls 60% to 75%60% to 75%

Zincromet®Zincromet® 35% to 40%35% to 40%

Typical Solvent Content ofTypical Solvent Content of
Conventional Coatings Used inConventional Coatings Used in

Various IndustriesVarious Industries
IndustryIndustry CoatingCoating Volatile Content, vol %Volatile Content, vol %

Metal furnitureMetal furniture Not specifiedNot specified 65%65%

Automobile andAutomobile and
lightlight--duty truckduty truck

EnamelEnamel 67% to 76%67% to 76%

Automobile andAutomobile and
lightlight--duty truckduty truck

LacquerLacquer 82% to 88%82% to 88%

AutomobileAutomobile
refinishingrefinishing

EnamelEnamel 72% to 76%72% to 76%

AutomobileAutomobile
refinishingrefinishing

LacquerLacquer 87% to 91%87% to 91%

Large applianceLarge appliance Not specifiedNot specified 70%70%

Traffic markingTraffic marking AlkydAlkyd 50%50%

HighHigh--Solids CoatingsSolids Coatings

•• Typically greater than 60% solids by volumeTypically greater than 60% solids by volume

•• Less drum handlingLess drum handling

•• Reduced freight costsReduced freight costs

•• Reduced solvent removal energyReduced solvent removal energy

•• Increased viscosityIncreased viscosity
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Emission Reductions forEmission Reductions for
HighHigh--Solids CoatingsSolids Coatings

CoatingCoating
EmissionEmission

Reduction %Reduction %

60% solids by volume60% solids by volume 61% to 62%61% to 62%

65% solids by volume65% solids by volume 69%69%

70% solids by volume70% solids by volume 75%75%

80% solids by volume80% solids by volume 85%85%

Waterborne CoatingsWaterborne Coatings

•• Contain 2Contain 2--15% by volume organic solvent15% by volume organic solvent

•• Types of waterborne coatings:Types of waterborne coatings:

•• WaterWater--soluble dispersionssoluble dispersions

•• WaterWater--soluble polymerssoluble polymers

•• EmulsionsEmulsions

Waterborne CoatingsWaterborne Coatings

•• Wide range of formulationsWide range of formulations

•• Can be used with high solidsCan be used with high solids

•• Easier clean upEasier clean up

•• Increased drying energyIncreased drying energy

•• Need better surface preparationNeed better surface preparation

•• Corrosion potentialCorrosion potential
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Emission Reductions forEmission Reductions for
Waterborne CoatingsWaterborne Coatings

CoatingCoating
ApplicationApplication

MethodMethod
EmissionEmission

Reduction, %Reduction, %

82/18 waterborne82/18 waterborne
ElectrostaticElectrostatic

sprayingspraying
80% to 82%80% to 82%

82/18 waterborne82/18 waterborne Dip and flow coatingDip and flow coating 82%82%

82/18 waterborne82/18 waterborne ElectrodepositionElectrodeposition 95%95%

67/33 waterborne67/33 waterborne
ElectrostaticElectrostatic

sprayingspraying
67%67%

67/33 waterborne67/33 waterborne Dip and flow coatingDip and flow coating 67%67%

Powder CoatingsPowder Coatings

•• Contain no solvent carrierContain no solvent carrier

•• Thermoplastic coatings melt when heatedThermoplastic coatings melt when heated

•• Thermosetting coatings polymerizeThermosetting coatings polymerize

•• Small quantities of VOC may be emittedSmall quantities of VOC may be emitted
during polymerizationduring polymerization

Powder CoatingsPowder Coatings

•• Better chemical and abrasion resistanceBetter chemical and abrasion resistance

•• Decreased curing energyDecreased curing energy

•• Excess powder easily recoveredExcess powder easily recovered

•• Higher coating costHigher coating cost

•• Limited number of formulationsLimited number of formulations

•• Higher capital equipment costsHigher capital equipment costs

•• Higher temperatures required for curingHigher temperatures required for curing

•• Color mixing may occur during changesColor mixing may occur during changes
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Emission Reductions forEmission Reductions for
Powder CoatingsPowder Coatings

CoatingCoating TypeType
EmissionEmission

Reduction, %Reduction, %

EpoxyEpoxy ThermosettingThermosetting 97% to 99%97% to 99%

AcrylicsAcrylics ThermosettingThermosetting 99%99%

UrethaneUrethane
polyesterpolyester

ThermosettingThermosetting 96% to 98%96% to 98%

PolyesterPolyester ThermoplasticThermoplastic 99%99%

AcrylicsAcrylics ThermoplasticThermoplastic 99%99%

RadiationRadiation--Cured CoatingsCured Coatings

•• Contain no solvent carrierContain no solvent carrier
•• Cures by polymerization with UV or electronCures by polymerization with UV or electron

beam radiationbeam radiation
•• High line speedsHigh line speeds
•• Decreased operating costDecreased operating cost
•• Reduced floor spaceReduced floor space
•• Higher coating costHigher coating cost
•• Limited number of formulationsLimited number of formulations
•• Higher capital equipment costsHigher capital equipment costs
•• Operational hazardsOperational hazards

Coating ApplicationCoating Application

•• Spray coatingSpray coating

•• Dip coatingDip coating

•• Flow coatingFlow coating

•• Roller coatingRoller coating

•• Electrodeposition coatingElectrodeposition coating
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Coating Application MethodsCoating Application Methods
for Various Industriesfor Various Industries

MethodMethod

CoilCoil
CoatingCoating

MetalMetal
FurnitureFurniture

Auto &Auto &
Light TruckLight Truck

LargeLarge
AppliancesAppliances

AirAir--atomized sprayatomized spray XX XX

Airless sprayAirless spray XX

Electrostatic sprayElectrostatic spray XX XX XX

HVLPHVLP XX

ElectrostaticElectrostatic
bell & diskbell & disk

XX

DipDip XX XX

FlowFlow XX XX

RollerRoller XX

ElectrodepositionElectrodeposition XX XX XX

Coating Application MethodsCoating Application Methods
for Various Industries (cont’d)for Various Industries (cont’d)

MethodMethod
CanCan

AutoAuto
RefinishRefinish

TrafficTraffic
MarkingMarking

Wood BldgWood Bldg
ProductsProducts

FabricFabric

AirAir--atomized sprayatomized spray XX XX XX XX XX

Airless sprayAirless spray XX XX XX

Electrostatic sprayElectrostatic spray XX XX XX

HVLPHVLP XX XX XX

ElectrostaticElectrostatic
bell & diskbell & disk

XX XX

DipDip XX XX

FlowFlow XX

RollerRoller XX XX XX

ElectrodepositionElectrodeposition

Transfer EfficiencyTransfer Efficiency

100x
usedsolidsTotal

surfacetoappliedSolids
efficiencyTransfer 
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Spray CoatingSpray Coating

•• Air atomized sprayAir atomized spray

•• Airless sprayAirless spray

•• Electrostatic sprayElectrostatic spray

•• HighHigh--volume, lowvolume, low--pressure spraypressure spray

Spray CoatingSpray Coating

•• Air atomized sprayAir atomized spray

•• Airless sprayAirless spray

•• Electrostatic sprayElectrostatic spray

•• HighHigh--volume, lowvolume, low--pressure spraypressure spray

Airless Spray GunAirless Spray Gun

Airless
pump

Unheated
paint

Paint
heater Heated

paint
to spray
gun

Back pressure valve

Return
line
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Spray CoatingSpray Coating

•• Air atomized sprayAir atomized spray

•• Airless sprayAirless spray

•• Electrostatic sprayElectrostatic spray

•• HighHigh--volume, lowvolume, low--pressure spraypressure spray

Electrostatic BellElectrostatic Bell

Triggering
valve

High-voltage
supply

Solvent
drain

Electrostatic
bell

Paint
manifold
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Reciprocating DiskReciprocating Disk

Appliance
parts

Paint container

Conveyor

Paint
pump

Spray
booth

Electrostatic
disk

High-voltage
supply

Spray CoatingSpray Coating

•• Air atomized sprayAir atomized spray

•• Airless sprayAirless spray

•• Electrostatic sprayElectrostatic spray

•• HighHigh--volume, lowvolume, low--pressure spraypressure spray

Transfer Efficiencies for SprayTransfer Efficiencies for Spray
ApplicationApplication

SprayingSpraying
MethodMethod

Flat SurfaceFlat Surface
TableTable--LegLeg
SurfaceSurface

BirdBird--CageCage
SurfaceSurface

AirAir--atomizedatomized 5050 1515 1010

AirlessAirless 7575--8080 1010 1010

ElectrostaticElectrostatic
airair--atomizedatomized

7575 6565 6565

ElectrostaticElectrostatic
airlessairless

8080 7070 7070

ElectrostaticElectrostatic
diskdisk

9595 9090--9595 9090--9595
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Electrodeposition Coating

CuringCuring

•• PrePre--dryingdrying

•• Staged temperature ovensStaged temperature ovens

•• Explosion potentialExplosion potential

•• CoolingCooling

Emission Control TechniquesEmission Control Techniques

•• ReducedReduced--VOC coatingVOC coating

•• Higher transfer efficiency applicationHigher transfer efficiency application

•• AddAdd--on control equipmenton control equipment
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Percent of Total Emissions by CoatingPercent of Total Emissions by Coating
Step for Different Coating MethodsStep for Different Coating Methods

Coating MethodCoating Method
ApplicationApplication PrePre--DryDry OvenOven

Spray coatingSpray coating 3030--5050 1010--3030 2020--4040

Dip coatingDip coating 55--1010 1010--3030 5050--7070

Flow coatingFlow coating 3030--5050 2020--4040 1010--3030

Roller coatingRoller coating 00--55 1010--2020 6060--8080

Emission RegulationEmission Regulation

Process InspectionProcess Inspection

•• Review coating composition andReview coating composition and
consumption recordsconsumption records

•• Observe coating preparationObserve coating preparation

•• Observe coating applicationObserve coating application

•• Observe preObserve pre--drying areadrying area

•• Observe curing areaObserve curing area
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Review Coating Composition andReview Coating Composition and
Consumption RecordsConsumption Records

•• Composition data evaluated to determineComposition data evaluated to determine
compliance with permit and regulationscompliance with permit and regulations
•• Solvent contentSolvent content

•• Solids contentSolids content

•• Water contentWater content

•• Solvent densitySolvent density

•• Coating densityCoating density

•• Consumption data evaluated to determineConsumption data evaluated to determine
compliance with permitcompliance with permit

Observe Coating PreparationObserve Coating Preparation

•• Determine if area is ventilatedDetermine if area is ventilated

•• Note if drums are kept closedNote if drums are kept closed

•• Determine if solvents have changedDetermine if solvents have changed

•• Observe spill cleanupObserve spill cleanup

•• Get sample of “as applied” coatingGet sample of “as applied” coating

Observe Coating ApplicationObserve Coating Application

•• Determine if area is ventilatedDetermine if area is ventilated

•• Note changes in application methodNote changes in application method

•• Determine changes in application rateDetermine changes in application rate

•• Determine if control system is adjustedDetermine if control system is adjusted

•• Observe spill cleanupObserve spill cleanup
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Observe PreObserve Pre--Drying AreaDrying Area

•• Determine if area is ventilatedDetermine if area is ventilated

•• Determine if control system is adjustedDetermine if control system is adjusted

Observe Curing AreaObserve Curing Area

•• Check physical integrity of ovenCheck physical integrity of oven

•• Check oven temperaturesCheck oven temperatures

•• Determine changes in line speedDetermine changes in line speed

•• Determine if control system is adjustedDetermine if control system is adjusted




