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Fluoropolymers are attractive for a broad range of applications in the paint and coatings sector. High molecular weight fluoropolymer resins serve as the basis for extremely durable, high performance coatings used for building products and other demanding applications. Low molecular weight fluoroadditives provide mar/slip and chemical resistance to paint for­mulations. Fluorotelomers and small chain fluorochemicals act as surfac­tants, improving both application properties and performance characteristics of the coatings themselves. However, environmental concerns have been raised regarding the biopersistence of the compounds perfluorooctanoic acid (PFOA) and perfluorooctanesulfonic acid (PFOS). The industry is committed to substantial reductions of PFOA/PFOS from all sources. 
THE HEAVYWEIGHTS MEAN BUSINESS 

High molecular weight materials used as the binder in a paint or coating formulation account for the largest percentage of fluoropolymers sold to this market. Polyvinylidenedifluoride (PVDF) is the dominant compound, while polyfluoroethylene vinyl ether (FEVE) is the second most important fluo­ropolymer. 
The market amount in the United States is estimated by research firm Kusumgar, Nerlfi and Growney (KNG) to be 3.5 million gallons of paint for­mulated with these high molecular weight fluoropolymers. The value of the market is pegged at $220 million and is growing at about "'1 % per year. The largest end use application is in coil coatings. 
Other types of fluoropolymers used in minor quantities include such compounds as polytetrafluoroethylene (PTFE), fluorinated ethylene propy­lene copolymer (FEP), perfluoroalkoxy polymer (PFA), ethylene-chlorotriflu­oroethylene copolymer (ECTFE), and ethylene-tetrafluoroethylene copoly­mer (ETFE). PTFE, FEP, and PFA generally provide heat, chemical, and dirt pickup resistance along with release properties. ECTFE and ETFE can increase the processability of a coating. 
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Offer High Perfo rmance Characteristics 
or Niche Applications 

The market for these materials is much smaller, though-about 1 million pounds and valued at just $35 million. Demand is actually declining for these fluorinated polymers, which are used primarily in OEM applications, according to KNG. 
The greatest growth for fluoropolymer resins lies in the industrial maintenance sector, where an annual rate of increase in sales of 15% has been observed. Unfortunately, the volume is very small. Total sales are just $ 7 -8 million. Interest in fluoropolymers is grow­ing due to the high performance characteristics of these materials, particularly their chemical and oil resistance. For these industrial applications, the high cost of the coatings can be justified. 
On a geographic basis, the largest demand for fluo­ropolymer coatings can be found in the United States. "The U.S. has a greater number of areas within the country that experience high UV exposure, which can be effectively addressed with these coating products," notes George Pilcher, a vice president with consulting firm The ChemQuest Group. He estimates that 10-15% of OEM metal building products with factory applied coat­ings are painted with fluoropolymer-based products. 
In Europe, end-of-life issues have helped limit the demand, and only 4% of building products are coated with fluoropolymers. The high cost of PVDF coatings has kept demand at a much lower level in the Asia-Pacific region. "Pollution continues to be a problem in this part of the world. Buildings look old very quickly, and it is difficult to justify the additional cost of a high performance fluoropolymer-based coat­ing," Pilcher adds. As a result, fluoropolymer coatings account for no more than 1 % of all coated building products there. 
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Market Update 

Arkema and Solvay Solexis are the two key manufac­turers of PVDF. Both companies allow only approved coating manufacturers to produce coatings based on their fluoropolymers. In fact, potential licensees of Solvay Solexis' Hylar 5000® coatings must pass a rigor­ous two-year qualification process. 
Qualified formulations must contain a minimum of 70% PVDF based on total resin. To form a finished paint, the PVDF is blended with a compatible acrylic and dispersed into organic solvents along with pig­ments. They are formulated for architectural coatings as well as factory-applied coil coating and spray applica­tions and can be applied to a broad array of metal sub­strates including aluminum, aluminized steel, and gal­vanized steel. 
These fluoropolymer coatings have been shown to last more than 35 years without signs of aging. "The PVDF resin provides long-life protection against UV radiation, chemical and airborne pollution, severe weather, and environmental conditions such as salt spray or wind-borne sand," states Art Tigera, global segment manager for PVDF coatings with Solvay Solexis. He adds that large commercial buildings in­volve significant capital investment, and owners desire to protect that investment with the most effective coatings available. 
Solvay Solexis continues to see an upward trend in demand on a global basis for architectural coating ap­plications. Tigera estimates the global market for PVDF to be about 12,000-15,000 tonnes/year currently. 
The generic description of FEVE coating polymers is that they consist of fluoro-olefin units [ namely CTFE ( chlorotrifluoroethylene) or TFE ( tetrafluoroethylene)], along with various vinyl ether units and pendant func­tional groups ( e.g., hydroxyl groups). 
One version of FEVE is manufactured by Asahi Glass and sold under the trade name Lumiflon. It differs from PVDF in that it is soluble and can provide a higher gloss. It can also be reacted with melamines, iso­cyanates, and other groups to incorporate desired per­formance characteristics, according to Pilcher. 
However, the overall lower fluorine content of FEVE systems, as well as the presence of the vinyl ether groups, make them more susceptible to UV degrada­tion when compared with PVDF, according to Tigera. Pilcher notes that FEVEs are most commonly used to coat aluminum composite panels, which find applica­tion in high-end architectural buildings where they provide sound-deadening properties and also make curved structures possible. One of the biggest challenges that producers of coat­ings based on fluoropolymer resins face is the high cost of their products. The price of FEVE-based coatings, for example, is at least five times higher than silicone-
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