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Overview

Introduction
– Waterborne Epoxy Market & Applications

Waterborne Epoxy 
– Regional Differences
– Drivers for New Technology

New Waterborne Curing Agent Technology
– Product Concept
– Performance Benefits

Applications
Summary
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Waterborne Epoxy Applications
Civil Engineering Coatings
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Waterborne Classified by Resin

Liquid Epoxy Resin: 
(EEW < 250)
Zero VOC 
Slow dry
Limited Pot Life
Moderate water 
resistance
Civil Engineering

Solid Epoxy Dispersion
(EEW ~ 450-750)
Low VOC (120-240g/l)
Fast lacquer dry
Long pot life (not visible)
Good Water & Corrosion 
Resistance 
Industrial Maintenance 
Civil Engineering

Type I Type II

Europe North America
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Water Based Epoxy: Type I
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Water Based Epoxy: Type II
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Gloss End of 
Pot Life

Pot Life Profiles

Visible End of 
Pot Life Solid Epoxy Resin Dispersion 

Systems:  Type II
IntraIntra--Micelle ReactionMicelle Reaction

Liquid Epoxy Resin Systems:  Type I
InterInter--Micelle ReactionMicelle Reaction

Time

Viscosity
Gloss
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Film Morphology - TEM 

Walker, F.H.; Everett, K.E.; Kamat, S. Proc.. XXII Waterborne, High Solids and Powder Ctgs. Symp. 1995, 88
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Potential Issues:

Incomplete diffusion during film 
formation

Amine rich domains
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Need for New Product 
Development

Relatively high VOC with Type II

Short pot life with Type I

Color and stain resistance

Hydrophilic curing agents

Curing agent technology compatible with 
liquid epoxy resins & resin dispersions

Handling
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New Waterborne Design
Existing technology uses water soluble amines

– High viscosity (H-bonding, van der Waals)
In dispersion viscosity is independent of MW
Hydrophobic nature
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Water Based Epoxy: ‘Inverse Type II’
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Amine Dispersion Technology

Low Viscosity
Handling advantages

Conventional Waterborne New Technology
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Higher Solids

Low viscosity allows application of higher solids
– Reduced number of coats
– Higher film build feasible 
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Pot Life with Liquid ER
Benefits: high ambient T, job efficiency, wall coatings

Viscosity Inverse-2
Viscosity  WB-1
Gloss 20° Inverse-2
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Solids-Viscosity Dependency
Low Viscosity allows high solids above 
random closed packing (63.7%)
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Drying and Property 
Development
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Color and Transparency

Low color, transparent coatings
Better yellowing resistance upon UV exposure
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Chemical Resistance
Improved acid resistance
Good solvent resistance (ethanol, toluene)

Inverse-2WB-1
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WB-2

Ketchup

Mustard Red Wine

Stain Resistance
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Applications

Transparent clear coats
White top coats
Wall coatings 
Good stain resistance

– Institutional
– Anti-graffiti

Easy application ‘no roller pick-up’
Highly filled systems beyond CPVC
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Conclusions & Outlook

New ‘Inverse Type II’ Technology
– Ultra low viscosity
– Hydrophobic curing agent
– 6-8 hr pot life with liquid epoxy resin

Low VOC

Suitable for Liquid ER and ER dispersion

Bridge between North American & European 
requirements


