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The Carbon-Fluorine bond 
is the Basis for Weathering Properties

PVDF Fluoropolymer



PVDF coatings for “stay -clean ” surfaces

� At least three mechanisms appear to contribute 
to the “stay-clean” advantages of PVDF-based 
coatings, over elastomeric acrylics:

� PVDF crystallinity
� Fluoropolymer surface properties
� Inhospitality to fungal growth



PVDF Crystallinity

� PVDF polymers are semi-crystalline and maintain 
significant crystallinity even when blended with low 
amounts of miscible acrylics

� Main Tm is in 100-170 C range depending on grade
� The crystalline associations act like labile crosslinks and 

maintain flexibility while making the coating much harder 
and tougher than one would expect based on the PVDF 
Tg (which is < -25 C)

� PVDF-acrylic waterborne dispersions have lower 
crystallinity levels compared to baked PVDF based 
coatings, but compensate for this (in terms of stay-clean 
properties) by using much higher molecular weight 
components 



Fluoropolymer surface properties

� Fluorine-rich organic polymers give low energy surfaces 
with limited chemical affinity to other organic materials 

� Wetting and adhesion of foulants is reduced
� Commercial PVDF-based coatings have much smoother 

surfaces than some other fluoropolymers (e.g. PTFE), 
leading to minimal crevices for dirt, or anchoring points for 
biofouling

� For PVDF-acrylic blends, the surface fluorine content 
generally increases upon long-term weathering, due to 
degradation of the non-fluorinated component



Inhospitality to fungal growth

� PVDF polymers are not food sources for fungi or bacteria, 
and cannot break down into food sources for fungi or 
bacteria 

� The extremely low water pickup of PVDF coatings (even 
after weathering exposure) discourages the growth of 
surface colonies 

� Superior barrier properties reduce the migration/surface 
concentration of underlayer compounds (plasticizers, 
asphaltic species, etc) which can serve as a food source 
for foulants, or soften/plasticize the coating
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Fluoropolymer Based White Coatings 
Exposed in South Florida for 10-Years



9 Years in Florida

Fluoropolymer 
based Cool 
White Metal 

Roof 

PVC 
Membrane 



Fluoropolymer Based Cool White Coating                          
versus Elastomeric Acrylic

2-Years of Exposure



Fluoropolymer vs Acrylic Based Coatings
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Dirt Pickup Comparison
Commercial elastomeric 

acrylic paint
Paint based on 
Fluoropolymer

Original
color

Iron oxide slurry

Carbon 
Black
Powder
(water 
wash 
off)
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Water pickup of waterborne commercial topcoats



Stain blocking of asphalt species

Commercial 
elastomeric acrylic 
paint- 10 mils dry-
film thickness

Single coat, paint based on Fluoropolymer
2 mils dry-film thickness

Paints applied on SBS asphalt substrate; air-
dried then baked at 60 C for one week

Acrylic basecoat 
– 10 mils dry-film 
thickness and 
Fluoropolmer
topcoat - 2 mils 
dry-film thickness

Original paint colors



Aluminum Panels in Florida Weathering
5 Degree Facing South – 1 ½ Year

Exposed

unexposed

Elastomeric 
Acrylic

Fluoropolymer



Fluoropolymer Test on PVC Membrane               
1 Year of Exposure in Southern Georgia

Fluoropolymer Coating

PVC Membrane on Peanut Dome



Annual Cooling Energy Savings
of a Cool White Roof Coating versus 

a Non-Cool Roof at 0.20 TSR 
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Elastomeric Acrylic      
TSR:  0.55

Fluoropolymer Latex   
TSR:  0.77

>60%


