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INDUSTRY BACKGROUND 
Wood-plastic composites (WPC) are the combination of wood fibers, 

most commonly wood flour waste, and a thermoplastic such as high density 
polyethylene (HDPE), polypropylene (PP), or PVC. The polymer content is 
generally 40-50% by weight. WPCs are extruded into profile shapes via con­
tinuous extrusion for the building and construction products industry as an 
alternative to wood and treated wood. Consumers are choosing WPC over 
wood, even though it costs more, because of lower maintenance require­
ments and aesthetic appeal. WPC does not require painting, resists warping 
and termite attack, and is generally resistant to moisture-related issues such 
as mold development. 

The WPC industry has been growing faster than any other plastics indus­
try since its emergence in the late 1980s.1 The market segments that have 
supported the annual growth rates of over 25% since 1998 have been largely 
decking and railing. The overall WPC industry has recently surpassed one 
billion pounds per year of manufactured composites in North America_1,2,s 

In decking, WPC have assumed nearly 20% market share versus treated lum­
ber.1,3 Even though the recent multi-year boom in the housing industry
helped buoy the continued industry growth, Wall Street analysts still predict 
a bright outlook for the industry even though the housing industry has offi­
cially softened.3 The prediction is for WPC to continue to capture upwards
of 20% unit share ( 40% dollar share) relative to treated wood.4 This contin­
ued growth is due to several key factors such as the increasing access and 
availability of products through retailers and contractor distributors as well 
as continued consumer demand, especially in outdoor living structures. 

Despite the healthy outlook, industry observers and analysts predict a pe­
riod of consolidation that may result in two to three major players and 5-10 
niche players.3 The keys to success during this phase will be distribution,
capital, brand, and process and product innovation.3 Arguably, companies
such as Universal Forest Products, Plygem, Louisiana-Pacific, CertainTeed, 
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and other broad-based building and construction prod­
ucts companies will have advantages in terms of distri­
bution and capital. With prudent decision making rela­
tive to incorporation of incremental advancements in 
processing and additive technologies, these same com­
panies should win the brand recognition battles due to 
broader product offerings and greater market availabil­
ity. Furthermore, the industry faces tough challenges 
for substantial growth into new markets for WPC, such 
as fencing, window and door trim/profiles, and siding. 
In order for WPC to be acceptable for these applica­
tions, significant product improvements are required. 
Therefore, any WPC producer at this time has the op­
portunity to become a major player by winning the 
process and product innovation battle. 

PROBLEMS NEED TO BE SOLVED 
While the WPC industry has continuously made im­

provements in aesthetics and final product perform­
ance over the last 10-15 years, significant performance 
deficits will still limit future growth potential. Specific 
deficiencies include color and appearance retention 
over time, scratch and mar resistance, and ability to be 
painted different colors by owners. UV exposure and 
moisture absorption over time contribute substantially 
to the long-term degradation ofWPC materials. The 

,l: 
degradation predominantly involves aesthetics, with 
color fading and mold development as well as modest 
losses in physical properties. As WPC products have ex­
perienced many years in outdoor service, there are re­
ports of staining and other maintenance oriented is­
sues. It is now recognized that within 60-90 days of 
outdoor installation, the color of pigmented WPC be­
gins to fade. As a marketing reaction, many WPC pro­
ducers claim on their websites that this fading phe­
nomenon makes the product look "rustic" and more 
like "real wood."4 There have been some modest im­
provements in addressing these issues such as the in­
corporation of additives to improve the bonding be­
tween the wood and polymer matrix. 5 This has proven 
to reduce moisture absorption but has not proven to 
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eliminate it long term. Other issues have arisen from 
these additives, such as unwanted reactions with the 
lower cost lubricant additives resulting in higher mate­
rial costs and burdens on operations to balance new 
formulations. The pigment suppliers have also been 
working diligently to develop next generation pigment 
systems that resist fading; however, no cost-effective so­
lutions are apparent on the horizon. 

Since the introduction of WPC products, consumers 
have shown that they hold synthetic products to much 
more scrutiny than wood. For the premiums they pay, 
there is a clear expectation of a flawless product that re­
quires no maintenance and looks as good five years out 
as it does when initially installed. This is a good and a 
bad thing for the WPC industry. It shows again that 
consumers are willing to pay for what they want. 
However, the progression of technology has yet to de­
liver all the value elements the consumer seeks in ag­
gregate. One of the more profound deficiencies ofWPC 
is the lack of coatability. 

TECHNOLOGY OVERVIEW 
This article discusses an approach to solve the major 

deficiencies of WPC as detailed. Basically, the technol­
ogy consists of performing a surface modification on 
the WPC followed by application of an appropriate 
coating. By applying a high performance coating, such 
as the aliphatic polyurethane systems used on automo­
biles, WPCs can be colored and glossy, with 30 years 
projected durability. Appropriate coatings can provide 
outstanding scratch and mar resistance, as well as pro­
vide a surface that is easy to clean. Appropriate coatings 
can seal the WPC to prevent moisture absorption, 
mold growth, and physical property reduction. Using 
coating systems can also enable homeowners to repaint 
their WPC to match new decoration schemes. 

Surface Modification 

To the uninitiated, coating WPC lumber sounds 
quite simple and straightforward. But it is not. When 

WPC is extruded there is a thermodynamic driving 
force that causes the thermoplastic to end up on the ex­
terior surface. This thermoplastic layer has a low surface 
energy, which makes it difficult to wet and coat with a 
paint or coating (and which give very poor adhesion). 
This same phenomenon makes it difficult to impossi­
ble to adhere adhesives. 

The plastics industry has developed several useful 
methods for surface-modifying low energy plastics to 
enable adherence. These processes oxidize the surface, 
creating high surface energies. Examples of surface­
modification processes routinely used on plastics in­
clude corona discharge, flame treatment, and plasma. 
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