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Summary



Mineral Fillers = something 
cheap to take up space—not so!

Minerals and other chemical additives in paints 
and coatings are used to improve properties

Filler



Effects of addition of minerals to paints and 
coatings depend on:

Mineralogy (chemistry, crystal structure, Mohs
hardness, etc.)

Oil absorption, brightness, pH, chemical inertness, 
refractive index, purity, soluble salts, etc.

Particle size and particle size distribution

Particle shape and aspect ratio

Volume fraction in the matrix (PVC and CPVC)



Mineralogy

A mineral can’t be defined simply by its chemical 
formula.  The crystal structure must also be 
considered. 

For example, there are many aluminum silicates.  
Hydrous kaolin [Al2Si2O5(OH)4], mullite [Al2SiO5], 
pyrophyllite [Al2Si4O10(OH)2], kyanite [Al2OSiO4] 
and sillimanite [Al2SiO5] are all aluminum 
silicates but are unique minerals. They have 
different crystal structures and different 
properties. 



Mineral properties that must be considered:

pH is a function of the metallic ions in the structure. 
Aluminum in the structure makes the mineral acidic. 
Calcium, potassium, barium or sodium make the 
mineral alkaline.  Some minerals, such as calcite or 
serpentine, are soluble in acids and can’t be used in 
coatings that have pH <7.  



Mineral properties that must be considered:

Mohs hardness is a relative measure of abrasivity or 
abrasion resistance of a mineral.  Talc is the softest 
mineral and diamond the hardest. Harder minerals 
will have better scrub resistance and better burnish 
resistance. Because of their abrasivity, harder 
minerals are also more likely to damage process 
equipment than softer minerals.



Mohs Hardness Scale

1 Talc
2 Gypsum
3 Calcite
4 Fluorite
5 Apatite
6 Feldspar
7 Quartz
8 Topaz
9 Corundum
10 Diamond 0
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Mineral properties that must be considered:

The oil absorption of a mineral is a characteristic of the 
mineral itself and how finely it is ground. The denser 
the mineral, the lower the oil absorption. The oil 
absorption indicates the amount of the resin the 
mineral will absorb and  affects the viscosity of the 
paint and the gloss.



Mineral properties that must be considered:
Water-soluble salts in certain minerals can adversely 

affect corrosion resistance and exacerbate 
blistering.  Exterior paint frosting and chalking also 
are caused by the presence of soluble salts in the 
minerals.

The dry brightness and color-in-oil of a mineral will 
affect how the mineral appears in a coating.  A 
mineral can have excellent dry brightness but 
change color when put into a resin.  Color-in-oil can 
vary from cream to gray or even green, depending 
on the mineral.  The color is usually an effect of 
minor impurities.











Silica 
Mohs hardness = 7, refractive index = 1.54, 

density = 2.65

sandquartz



Silica

Natural silica is the most abundant mineral family on 
earth. 

Common varieties include quartz, sandstone, silica 
sand, tripoli, opal and novaculite (microcrystalline 
quartz).

It has low oil absorption, good brightness, high purity, 
and excellent abrasion resistance.

Caution must be observed in its use because  the 
inhalation of crystalline silica may cause lung 
diseases including cancer.



Synthetic Silica

Synthetic silica products are made in several forms.

Precipitated amorphous silica has high brightness, 
high oil absorption and low refractive index.  

Because of low refractive index, these products can 
be used for gloss control of clear coatings. Because 
of the hardness, these products can be used for 
scrub resistance of latex paints.



Barium Sulfate
Mohs hardness = 3-3 ½, refractive index = 1.64, 

density = 4.5 g/cc

Natural Barite Blanc Fixe



Barium Sulfate

Natural barium sulfate, known as barite, is a high 
brightness, high specific gravity, low oil absorption 
inert filler.  It finds use in powder coatings because 
of its high specific gravity, good brightness and low 
oil absorption.

Synthetic barium sulfate, known as blanc fixe, is used 
for photographic paper coatings and in industrial 
and automotive primers.



Mica 
Mohs hardness = 2-3, refractive index = 1.60,  

density = 2.8 g/cc



Mica

Mica is a platy mineral. There are several different 
forms of mica: muscovite, phlogopite, biotite, etc.

Fine dry ground mica is used in joint cement and 
texture paints for mud crack resistance.

Fine wet ground mica is used in exterior latex paints 
for tint retention and weatherability. 

Mica is used as the base for special effect pigments.



Diatomaceous Earth
Mohs hardness = 4 ½-5, refractive index = 1.41, 

density = 2.0 g/cc



Diatomaceous Earth
Diatomaceous earth is a form of silica formed from  

skeletons of microscopic plants and animals 
(diatoms), which yields a wide range of interesting 
shapes and sizes. 

It has very high surface area, high pore volume and is 
very hard.

Its uses include gloss control and scrub resistance of 
interior flat paints. One must be careful when using 
diatomite, as over-grinding will destroy the unique 
crystal shapes. Addition late in the paint 
preparation, with low shear mixing is 
recommended.



An example of the effect of using different 
mineral fillers in an interior latex flat paint.

A study was done comparing several mineral fillers 
in a low VOC 65 PVC interior flat paint.

The following mineral fillers were compared at 
equal volume loading:

Talc
Wollastonite
Pyrophyllite
Nepheline Syenite
Calcium Carbonate (GCC)
50/50 Talc & Wollastonite



The following paint properties were compared:
Hegman Fineness
Viscosity 
Dry film brightness
Gloss
Opacity
Sag & Leveling
Scrub Resistance

An example of the effect of using different 
mineral fillers in an interior latex flat paint.



Low VOC 65 PVC Interior Flat Latex Paint

Mix at high speed for 15 minutes. Reduce speed for let down.
4.175.0Calcined clay

11.5VariableInert filler
4.0145.0TiO2 R 706
0.11.0NH4OH
0.11.0Defoamer
0.32.5Wetting agent
0.99.0Dispersant
0.22.0In can preservative
1.210.0Propylene Glycol
0.66.5HEC

40.8340.0Water
GallonsPoundsDISPERSION



Low VOC 65 PVC Interior Flat Latex Paint

100.0variableTotals

Mix at slow speed for 10 minutes.
0.32.0Defoamer
0.21.5Rheology Modifier
0.87.0Coalescent

11.495.0Water
23.5210.0Vinyl acrylic latex

GallonsPoundsLET DOWN



Paint Properties
50/50
Talc/ 
Woll.

GCCNepheline
SyenitePyrophylliteWollastoniteTalc

43 ½42 ½43 ½Hegman

889079807792KU viscosity

899089879089Dry Brightness

11111160o Gloss

25222285o Gloss

0.980.970.950.980.970.98Opacity

12016022011017080Scrub 
Resistance

222214122224Anti-sag Index

204420Leveling 
Rating



The previous slide showed how the properties of a 
paint can be affected by the mineral filler.  Mineral 
fillers cannot be just substituted for each other 
without testing to determine if the performance 
properties of the paint are affected when the 
substitution is made.

Blending of two or more minerals may yield the 
best properties of each and minimize their 
deficiencies.



Summary
There are many kinds of minerals used in paints and 

coatings.

Each mineral is unique in its properties.

For additional information on products offered by
R.T. Vanderbilt Company, Inc.  visit:

www.rtvanderbilt.comwww.rtvanderbilt.com
or or 

www.innovadex.comwww.innovadex.com

Additional reading:  Industrial Minerals and Their Uses,
Edited by Peter A. Ciullo (Noyes Publications)


