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Why Use Effect Pigments?

 Effect pigments let manufacturers develop their own 
distinctive color effects.

 Colors support the balancing act between function 
and aesthetics, technology and art.

 Customers buy not only for purely rational reasons 
but also with their heart.

 Around 70% of buyers opt for an effect color 
regardless of the color they choose.



It is more than just chemistry…



How is pearl effect is created?

MICA PLATELET

REFRACTIVE INDEX 1.4 
TO 1.5

METAL OXIDE 

REFRACTIVE INDEX 
2.7 TO 3.2



• Thin and translucent platelets (mica) of high refractive index 

• Ability to partly reflect & transmit incident light 

• Multiple parallel reflections over oriented particles 

Titanium dioxide

n2

n1

Interfering

Mica

How is pearl effect is created?



Each particle

film with particles

COLOR
&

EFFECT



Mica

Silve

r

Yello

w

Re

d

Bronz

e

Coppe

r

Maroo

n

Mica Mica Mica Mica

Mica Mica Mica Mica

Gol

d

TiO2

Blue

Green

Coating Thickness Defines Color

Fe2O3 Fe2O3TiO2



Fine Coarse

Mica Size Defines Sparkle, Brightness and Coverage

1 – 8 micron 1 – 15 micron 1 – 25 micron 10 – 60 micron 15 – 70 micron

10 – 100 micron 20 – 150 micron 20 – 200 micron
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New Effect Color Development
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• What is the difference between a surface treatment and encapsulation?

• Encapsulation completely covers the surface of what is being encapsulated.

• A surface treatment only modifies the surface that is being treated.  The surface that is being 
treated may still have exposed areas.

• When selecting a treatment to correct a physical failure of a pigment or particle, the 
mechanism of the failure must be identified and known. 

Surface Treatments



• Why use a surface treatment?

 Primary coatings for mica’s are titanium dioxide and iron oxide.
• Iron oxide is stable when exposed to UV radiation, however titanium dioxide may undergo 

photocatalytic degradation

 Substrates for mica pigments have high aspect ratio and are hydrophilic in nature
• Mica pigments may provide a wicking action for moisture entry into a film. Also due to the large 

platelet structure stresses within the film may results in delamination

Mica Surface Treatment



• Why use a surface treatment or encapsulation?

 To slow or prevent an undesirable reaction from occurring
• Photo degradation

• Humidity effects

 To change the rheology of the system
• Improve dispersion

• Compatibility with the system

 To improve overall performance
• Durability

• Adhesion

Surface Treatments for Pearlescent Pigments



1. Surface treatment chemistry and amount on weatherability of mica in a powder coating formula

2. Impact of particle size on weatherability of mica in a powder coating formula

3. Impact of metal oxide type and thickness on weatherability of mica in a powder coating formula

Objectives

Mica Surface Treatment Investigation

• Fluoropolymer thermoset gray powder coating (master batch)

• AAMA 2605-17 spec

• 2% mica loading added to master batch

Formulation

• Ultra Accelerated EMMAQUA, 1 cycle (12 months)

• Florida (out to 5 years; 2 years complete)

• Xenon (out to 3000 hours)

Testing



Surface Treatments for Pearlescent Pigments

Silver Mica, 1 – 15 micron
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Surface Treatments for Pearlescent Pigments

Silver Mica, 1 – 15 micron
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Surface Treatments for Pearlescent Pigments

Silver Mica, 1 – 15 micron
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Surface Treatments for Pearlescent Pigments

Silver Mica, 1 – 15 micron

Objective 1
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Surface Treatments for Pearlescent Pigments
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Surface Treatments for Pearlescent Pigments

All silver micas with the same surface treatment chemistry and amount
2 year exposure
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Surface Treatments for Pearlescent Pigments Objective 3

All micas have the same surface treatment chemistry and amount
2 year exposure
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All 10 – 60 micron and same treatment chemistry and amount
12 month exposure
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All 10 – 60 micron and same treatment chemistry and amount
2 year exposure
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 Pearlescent pigments provide unique aesthetics but may have undesirable effects on 
performance in a particular application.

 There is no universal treatment for all applications.

 Surface treatment or encapsulation of mica is designed based on the failure mode of the 
application.

• Once the failure mode and mechanism is understood, a surface treatment may be 
engineered to “fix” the failure.

 Custom solutions will provide an ultimate performance advantage over the one size fits all 
compromise.

Surface Treatments-Summary 



 Smaller particle size mica ( soft luster and high opacity) require a higher amount of surface 
treatment.

 Selection of surface treatment chemistry is critical to performance.

 Micas with TiO2 undergo photocatalytic degradation; thinner layers of TiO2 (silver) are more 
susceptible.

 Micas with TiO2 as a first layer do not exhibit photocatalytic degradation.

 Ultra-Accelerated vs Florida?

Surface Treatments-Conclusions 

Match surface treatment to color/effect 
and performance requirements!
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