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OUTLINEOUTLINE

FUNCTION OF ADDITIVESFUNCTION OF ADDITIVES
TYPE OF ADDITIVESTYPE OF ADDITIVES
CHEMICAL COMPOSITIONCHEMICAL COMPOSITION
FORMULATION STRATEGIESFORMULATION STRATEGIES
INTERACTION RESININTERACTION RESIN--ADDITIVESADDITIVES



PIGMENTPIGMENT-- POLYMERPOLYMER

POLYMERPOLYMER-- AIRAIR

POLYMERPOLYMER-- POLYMERPOLYMER

POLYMERPOLYMER-- METALMETAL

SURFACESURFACE COATINGCOATING INTERFACESINTERFACES





ADDITIVE SELECTION FOR A BLACK BOX







DIFFERENCEDIFFERENCE
REGULARREGULAR--HSHS--WATERWATER

REGULAR HIGH
SOLIDS

WATER

MW 1500-5000 300-1200 +1500
VISCOSITY 100 P, ºC 50-120 10-50 50

OH # 50-100 120-300 0-100

COOH # <10 <10 20-100

SOLUBILITY
PARAMETER  p

LOW MEDIUM HIGH





COATING FORMULATIONCOATING FORMULATION

PAINT PAINT 
PREPARATIONPREPARATION

APPLICATIONAPPLICATION
FILM FORMATIONFILM FORMATION
PERFORMANCEPERFORMANCE

MECHANICALMECHANICAL
ENVIRONMENTALENVIRONMENTAL

RESINRESIN
CROSSLINKERCROSSLINKER
PIGMENTPIGMENT
SOLVENTSSOLVENTS

ADDITIVESADDITIVES



Grinding PasteGrinding Paste Let DownLet Down
Antisettling agentsAntisettling agents BindersBinders

BindersBinders Catalysts and driersCatalysts and driers

Corrosion inhibitorsCorrosion inhibitors Coalescing agentsCoalescing agents

DefoamerDefoamer Coupling agentsCoupling agents

Extenders, flatting agentsExtenders, flatting agents Crosslinking agentsCrosslinking agents

Lubricants, waxLubricants, wax Flow control agentsFlow control agents

Pigments & colorantsPigments & colorants PlasticizersPlasticizers

SolventsSolvents SolventsSolvents

StabilizersStabilizers TintsTints

ThickenersThickeners UV absorbers & stabilizerUV absorbers & stabilizers

PAINT PREPARATIONPAINT PREPARATION



 Additives Additives       Function       Function              Chemical Composition             Chemical Composition

Deaerators Deaerators      Removes air      Removes air               mineral oil, silicones              mineral oil, silicones

Defoamers Defoamers      entrapped during     entrapped during    waxes, silica    waxes, silica 

Antifoams Antifoams      pigment dispersion         and fatty acids      pigment dispersion         and fatty acids 

Dispersants      Lowers surface Dispersants      Lowers surface     Nonionic, anionic    Nonionic, anionic

     tension     tension               surfactant              surfactant

Emulsifiers Emulsifiers      adsorbs on pigment       block polymer     adsorbs on pigment       block polymer

SurfactantsSurfactants      steric stabilization          polycarboxylate      steric stabilization          polycarboxylate 

Stabilizers Stabilizers      pH control     pH control    Amines, base   Amines, base

GRIND FORMULATIONGRIND FORMULATION 











                              ApplicationApplication
Requirement      SolutionRequirement      Solution
Application methodApplication method
EnvironmentalEnvironmental
Stability requirementStability requirement
HumidityHumidity
SubstrateSubstrate

ContaminationContamination
Cure profileCure profile

Rheology controlRheology control
Low VOC, toxicityLow VOC, toxicity
Depending on enduseDepending on enduse
Control requiredControl required
Low surface tensionLow surface tension

additives to improveadditives to improve
CatalysisCatalysis





SAG TESTSAG TEST

SL2100





!! ATTAPULGITEATTAPULGITE
!! SMECTITESMECTITE
!! ASSOCIATIVEASSOCIATIVE
!! SILICASILICA
!! TITANATETITANATE
!! POLYESTERPOLYESTER
!! POLYACRYLATEPOLYACRYLATE

!! POLYOLEFINPOLYOLEFIN
!! ORGANO CLAYORGANO CLAY
!! ORGANO SULFONATE ORGANO SULFONATE 
!! POLYAMIDE POLYAMIDE 
!! CASTOR DERIVATIVECASTOR DERIVATIVE
!! POLYUREAPOLYUREA
!! CATIONIC OLIGOMERCATIONIC OLIGOMER

RHEOLOGY MODIFIERRHEOLOGY MODIFIER





ASSOCIATIVE THICKENERASSOCIATIVE THICKENER
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HEURHEUR HMHECHMHEC Alkali SwellableAlkali Swellable

VISCOSITY -- LOW SHEAR RANGEVISCOSITY -- LOW SHEAR RANGE
LATEX MAINTENACELATEX MAINTENACE

STORMER 80-85 KU

SL2098



FILM FORMATION FILM FORMATION 
PROBLEMSPROBLEMS &   &   REMEDIESREMEDIES

Atmosphere, dry, Atmosphere, dry, 
moist, gas heatedmoist, gas heated

Coalescence Coalescence 
Flash off time, Flash off time, 

blisteringblistering
Film thicknessFilm thickness
Flow and levelingFlow and leveling

Humidity control, Humidity control, 
catalysiscatalysis

Controlled ofControlled of TgTg
Release of solvent Release of solvent 
Reaction productsReaction products
Surface tensionSurface tension
Cure profileCure profile







SURFACE TENSIONSURFACE TENSION
WATER SOLVENTWATER SOLVENT

METHANOL

PROPANOL



FOAMFOAM



FOAMFOAM--SURFACE TENSION, VISCOSITYSURFACE TENSION, VISCOSITY



DEDE--FOAMERFOAMER



CRAWLINGCRAWLING



WETTINGWETTING



DEWETTINGDEWETTING



TELEGRAPHINGTELEGRAPHING



FAT EDGEFAT EDGE



SOLVENT POPSOLVENT POP



FILM PROPERTIESFILM PROPERTIES
PROPERTYPROPERTY
Appearance GlossAppearance Gloss

Hiding power, ColorHiding power, Color
Hardness/FlexibilityHardness/Flexibility
MarMar--abrasion abrasion 

resistanceresistance
Environmental Environmental 

resistanceresistance

INFLUENCED BYINFLUENCED BY
Pigment dispersion.Pigment dispersion.
Surface smoothnessSurface smoothness
Polymer &Polymer & crosslinkercrosslinker

degree of curedegree of cure
Elasticity, slipElasticity, slip
Adhesion, PVCAdhesion, PVC



ADDITIVES to IMPROVE ADDITIVES to IMPROVE 
FILM PROPERTIESFILM PROPERTIES

HardnessHardness
FlexibilityFlexibility
Impact resistanceImpact resistance
Coefficient of frictionCoefficient of friction
Mar & abrasion Mar & abrasion 

resistanceresistance

Resin &Resin &
CrosslinkerCrosslinker

Catalyst, stabilizerCatalyst, stabilizer
Polymer modifierPolymer modifier
Adhesion promoterAdhesion promoter







FLOW AND LEVELINGFLOW AND LEVELING



ORANGE PEELORANGE PEEL



CRATERSCRATERS



FISH EYEFISH EYE



BERNARD CELLBERNARD CELL



ADDITIVES to IMPROVE ADDITIVES to IMPROVE 
FILM PROPERTIESFILM PROPERTIES

Environmental Environmental 
resistanceresistance

Salt spraySalt spray
HumidityHumidity
Exterior durability, Exterior durability, 
Acid etch resistanceAcid etch resistance

Resin &Resin &
CrosslinkerCrosslinker

Corrosion inhibitorCorrosion inhibitor
CatalystCatalyst
UV absorberUV absorber
AdditivesAdditives



ADDITIVES to IMPROVE ADDITIVES to IMPROVE 
FILM PROPERTIESFILM PROPERTIES

HardnessHardness
FlexibilityFlexibility
Impact resistanceImpact resistance
Coefficient of frictionCoefficient of friction
Mar & abrasion Mar & abrasion 

resistanceresistance

Resin &Resin & CrosslinkerCrosslinker

Catalyst, stabilizerCatalyst, stabilizer
Polymer modifierPolymer modifier
Adhesion promoterAdhesion promoter



SURFACES ARE DIFFERENTSURFACES ARE DIFFERENT



INTERFACE METALINTERFACE METAL--POLYMERPOLYMER



INTERFACIAL ADHESIONINTERFACIAL ADHESION
WEAK BOUNDARY LAYERSWEAK BOUNDARY LAYERS



INTERCOAT ADHESIONINTERCOAT ADHESION

TPOTPO--PEPE



CORROSIONCORROSION
PE/HMMMPE/HMMM



CRATERCRATER--FISH EYEFISH EYE



DISPERSANTS EFFECT ON ADHESIONDISPERSANTS EFFECT ON ADHESION

RCOOARCOOANO DISP.NO DISP.RSORSO3 3 MeMe



PERFORMANCE PROFILE FOR PERFORMANCE PROFILE FOR 
A CATALYSTA CATALYST

PropertyProperty
PotlifePotlife

ReactivityReactivity

Chemical resistanceChemical resistance

Exterior durabilityExterior durability

ColorColor

Pigment interactionPigment interaction

CompatibilityCompatibility

Ideal behaviorIdeal behavior
No effectNo effect

Highly catalyticHighly catalytic

ExcellentExcellent

No effectNo effect

No discolorationNo discoloration

No absorptionNo absorption

WideWide compatabilitycompatability









PERFORMANCE PROFILE PERFORMANCE PROFILE 
REACTIVE DILUENTREACTIVE DILUENT

PropertyProperty
Molecular weightMolecular weight

FunctionalityFunctionality

Type of functional groupType of functional group

Viscosity, (100 %), cpsViscosity, (100 %), cps

Desired RangeDesired Range
400400--800, narrow MW dist.800, narrow MW dist.

22--33

OH, COOH, epoxyOH, COOH, epoxy

500500--50005000



MOLECULAR WEIGHT DISTRIBUTIONMOLECULAR WEIGHT DISTRIBUTION





RESIN RESIN -- CROSSLINKERCROSSLINKER

VISCOSITY/SOLIDSVISCOSITY/SOLIDS
FUNCTIONAL GROUPSFUNCTIONAL GROUPS

HYDROXYL, CARBOXYLHYDROXYL, CARBOXYL
FUNCTIONALITYFUNCTIONALITY
MOLECULAR WEIGHT / DISTRIBUTIONMOLECULAR WEIGHT / DISTRIBUTION
SOLUBILITY PARAMETER (HANSEN)SOLUBILITY PARAMETER (HANSEN)
COMPATIBILITYCOMPATIBILITY
PERFORMANCE PROFILEPERFORMANCE PROFILE



PIGMENTS &FILLERPIGMENTS &FILLER

SURFACE AREASURFACE AREA
OIL ABSORPTIONOIL ABSORPTION
PARTICLE SIZE / DISTRIBUTIONPARTICLE SIZE / DISTRIBUTION
pH IN WATERpH IN WATER
SOLUBLE CONTENT /COMPOSITIONSOLUBLE CONTENT /COMPOSITION
DENSITYDENSITY
SURFACE TREATMENTSURFACE TREATMENT



SOLVENTSOLVENT
BOILING POINTBOILING POINT
SOLUBILITY PARAMETER (HANSEN)SOLUBILITY PARAMETER (HANSEN)
VISCOSITYVISCOSITY
SURFACE TENSION / WATER SURFACE TENSION / WATER 

SOLUTIONSSOLUTIONS
AZEOTROPAZEOTROP
WATER SOLUBILITYWATER SOLUBILITY
TOXICITYTOXICITY
BIODEGRADATIONBIODEGRADATION
EVAPORATION RATEEVAPORATION RATE



ADDITIVEADDITIVE

CHEMISTRYCHEMISTRY
FUNCTIONAL GROUPSFUNCTIONAL GROUPS
MOLECULAR WEIGHTMOLECULAR WEIGHT
SOLUBILITY PARAMETERSOLUBILITY PARAMETER
SURFACE TENSIONSURFACE TENSION
MODE OF ACTIONMODE OF ACTION
POTENTIAL SIDE REACTIONSPOTENTIAL SIDE REACTIONS
RELATIVE PERFORMANCE TO OTHER RELATIVE PERFORMANCE TO OTHER 

ADDITIVESADDITIVES



RECOMMENDATIONSRECOMMENDATIONS
""KEEP IT SIMPLEKEEP IT SIMPLE
""USE ADDITIVES ONLY IF NECESSARYUSE ADDITIVES ONLY IF NECESSARY
""A SIMPLE FORMULATION IS EASIER TO A SIMPLE FORMULATION IS EASIER TO 

TROUBLESHOOTTROUBLESHOOT
""ADDITIVES SOLVE AND CREATE ADDITIVES SOLVE AND CREATE 

PROBLEMSPROBLEMS
""TRY TO UNDERSTAND THE PROBLEMTRY TO UNDERSTAND THE PROBLEM
""KNOW ALL THE COMPONENTSKNOW ALL THE COMPONENTS
""KNOW THE PHONE NUMBER OF YOUR KNOW THE PHONE NUMBER OF YOUR 

ADDITIVE SUPPLIERADDITIVE SUPPLIER




