Green Coating and UV Curing Update
Over the past 25 years governments have become increasingly concerned about resource conservation and protecting the environment. The DER and EPA have promulgated numerous regulations which restrict and regulate the disposal of hazardous materials in landfills and streams as well as volatile emissions into the atmosphere. The chemical industry and coatings manufacturers have had to develop new technologies and products in order to meet these increasingly stringent regulations. 
My presentation today will attempt to update you on some of these developments as they relate to protective coatings.

The VOC regulations limit the release of volatile organic compounds into the atmosphere. Volatile organic compounds are produced when organic solvents evaporate and since the term "organic" refers to anything that is carbon based it means that all solvents derived from oil fall under the VOC regulations. 

The chemical industry has been developing alternative solvents which are exempt from the VOC regulations and these will be increasingly showing up in coatings. The main drawback to their widespread use now is higher cost.

You are all familiar with the terms "Biodegradable, Renewable Energy, and the latest, Green" to describe products. I am here to give you some insight into the make-up of "Green Coatings" and also introduce you to Ultraviolet Curing which I will be able to demonstrate.
“Green” Coatings
Characteristics of Green Coatings - will have some but not all of the following.

Biodegradable

Renewable Material

No or very low VOC

Heat reflective

Using recycled materials

The earliest paints were based on plant derived oils and rosins. Linseed oil is derived from flax seed; tung oil from nuts and rosins from trees. Both linseed and soy bean oils later because the basis of a manufactured class of resins call “Alkyds”. These were largely based on renewable resources and not on petroleum. Linseed and Alkyd paints were the only products available for many years. Chalking, yellowing and embrittlement with age were their primary  draw backs. As the chemical industry developed petroleum because it primary feed stock and more durable resins such as Acrylics, Vinyls and Urethanes were developed. This was a rapid movement away from renewable resources and biodegradability which now begins to come in conflict with the Green segment of the environment movement. 

Customers want and expect long term protection. The only part of a coatings make up which is currently regulated is VOC which affects solvents only. Coating manufacturers are using three approaches for meeting VOC restrictions:

1) Water based coatings (these still have some VOC’s)

2) Conventional resins using VOC exempt solvents to replace conventional solvents.

3) High solids plural component products or UV curable resins neither of which use any solvents at all.
VOC exempt solvents currently fall into two categories: 

1) Oxygenated  

2) Plant derived esters 

Both of these are considerably higher in price than the petroleum distillate solvents they are replacing.

Water based coating have come a long way since the first “Latex” paints appeared in the 1960’s. The latest additions to this evolution are two part epoxies and a one part hydrophobic urethane. 

The two part WB Epoxy has a very long pot life (4-6 hours) and a short set time of about 4 hours. It can be applied to a damp surface and equals the performance of conventional 2 part epoxies.

The hydrophobic urethane is a unique development which could give a water coating based on it resistance to ponding water for the first time. This product is so new, however, that it is without exposure history as yet. 

Heat reflection ratings for coatings, especially roof coatings, are currently voluntary but being encouraged through the "Energy Star" ratings program. At some point this may evolve into a mandate similar to VOC.

I don't know if Pennsylvania will at some point get involved in giving preference to the use of “Green” coatings but if that happens you should look at your coatings specs again, especially the roof coatings for any compromised performance properties.

The use of recycled materials such as ground tire rubber is being tested in asphalt paving and is already being used on playgrounds to reduce injuries from falls. My company has developed a two part urethane product which uses 40% by weight of ground rubber. It is designed to be a liquid applied membrane which could be used to resurface or storm proof shingle roofs and as a traffic surface. High cost, however, is a major deterrent to such products due to their thick film application.

The developments I have mentioned so far are more important to environmentalists than to this group, so I am now going to expose you to a subject that will be gaining increasing importance and this is Ultra Violet curing of coatings.

Since many of you are involved with the care of floors in one form or another you should be familiar with the new developments in water based and UV curable floor coatings. I have already mentioned the two part water based epoxy coatings. The advantages are excellent performance, long pot life, fast cure, almost no odor and that they can be applied to damp surfaces. The main disadvantage is that they are only about 50% solids and require a 2 coat application. 

The most exciting development, at least in my opinion, is the imminent availability of field applied and cured ultra violet coatings. This is a process that uses a one part coating which contains no solvents and is applied using a squeegee and roller. No change takes place in the coating until it is exposed to high intensity UV light at which time it cures instantly. 

Since instant curing is something that is hard to imagine I have brought a demonstration with me. I have some UV coating, various materials to apply it to and a portable UV lamp. And since this will seem like there is magic involved I'll ask several of you to come up to do the actual demo.

Make up of a UV Clearcoating
UV Resins (Oligomer + Monomer)

Photo Initiator

Additives (surface wetting & air release

Notice that no solvent is shown. The only source of a small amount of VOC's is from the additives. 

UV Curing Mechanism
UV Lamp

UV Radiation

Photo initiator Free Radical Opens a double bond in resin making it unstable Two unstable double bonds come together to regain stability

Liquid transition solid

Process occurs in a fraction of a second

UV Free Radical Liquid Solid

Domino Effect
Existing UV Curing Applications
Overprint Varnishes

Printing Inks

Pre Finished Flooring

Pre Finished Paneling

Plastic packaging

Circuit Boards

DVD's

Printed Veneer films

Auto refinishes

New applications made possible by availability of mobile equipment
Floor Coatings

Counter Tops

Furniture

Myriad of complex shapes

Short video of coating application and UV curing.
This video demonstrates the immediate use capability after cured. 

As you can see from the previous slides the existing applications all lend themselves to a production line process with fixed UV equipment. The reason that UV coatings are only now starting to be offered for field applications such as floors has been the lack of mobile UV curing equipment. 

Two companies currently offer mobile UV curing equipment. Unfortunately these machines are only able to cure clear coatings effectively at this time. But, fortunately, a new machine based on a radical rotary design is under development and should be available by mid 2010. This rotary design will use smaller bulb which will have the highest UV intensity output compared to present equipment and will therefore also be able to cure pigmented UV coatings.

All of the present mobile equipment uses long single bulbs. These are limited in output (watts/inch) by bulb length and power input.

1.8kw 3.0kw 6.0kw 8.0kw

100V 220V 220V 220V

Bulb length 18Amp 13.6A 27.2A 36.4A

8" 225W/I

15" 200W/I

30" 200W/I 266

Rotary Design
3.0kw 6.0kw 8.0kw

220V 220V 220V

Bulbs 13.6A 27.2A 36.4A

Two x 4" 375W/inch 750W/inch1000W/inch

self cooling & Not self cooling

Advantages of UV Curing

No Oder

Coated Surface is Immediately Usable

Better Performance than Conventional Coatings

Coatings can be done at Low Temperatures

VOC is Nearly Zero

Products can be Stacked or Packaged Immediately

Mobile UV Curing Equipment

Fixed Long Bulbs

A 30 inch bulb needs 6.0 KW of power at 220V.

It will draw 27.2 Amps and produce 200 Watts per inch of output intensity. 
These can only cure clear coatings.

New Rotary Design

Uses two 4 inch bulbs which rotate on a shaft.

A 30 inch diameter machine with 6.0 KW input at 220V will draw 27.2 Amps and produce 
an output intensity of 750  Watts per inch of bulb length. This intensity can also cure pigmented coatings.
Field applied UV coatings will become increasingly more common as mobile curing equipment becomes available but will primary be used by trained applicators.

