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Cerflon® in Plastics:

FluoroCeramic Cerflon® powders in plastics processing and finished products:

Following are phenomena that occur when Boron Nitride (BN) powders are added to PTFE powders which
results in FluoroCeramic Cerflon®. The end results would differ based on the ratio of BN to PTFE and the
grades of each material that can be easily and quickly engineered for specific applications.

It can be concluded that Cerflon® powders or BN added to PTFE enhance plastics processing and finished
products with the following benefits:

1. Enhances thermal conductivity and electrical insulation. BN has a high thermal conductivity, especially
relative to common fillers, such as talc. BN’s soft hexagonal crystalline particles allow excellent
particle-to-particle contact that provides a superior thermal path. BN’s electrical insulation properties
offer superior dielectric strength to plastics.

2. Improves the nucleation efficiency during processing with the ability to control crystal structure and
size. There are BN grades that nucleate certain plastics, such as Teflon, better than talc and other
common nucleation agents.

3. Provides slip and wear resistance during processing and for finished products. Hexagonal BN’s
graphite-like crystal structure provides excellent lubrication. BN will adhere to surfaces and produce a
solid lubricating film, resulting in lower part wear when subjected to sliding or rotating motion. BN is
non-abrasive and will provide lubrication through processing. It is also white!

4. Enhances mold release. High temperature resistance and chemical inertness allow BN to perform
extremely well as a release agent.

5. Promotes high-temperature stability. BN is stable and non-reactive with a low coefficient of thermal
expansion. These properties make BN a useful reinforcement for materials that are processed at
higher temperatures or that are designed for high-temperature service.




Some “Out of the Box” FluoroCeramic Cerflon® thoughts....

It is known that the paste extrusion of PTFE produces the highest quality wire coating from fluoropolymers.
Difficulties in processing the polymer, which results in high cost, are the main issues that limit the use of
paste-extruded products. As a batch process, paste extrusion must run at very low rates. The use of Boron
Nitride (BN) in the paste extrusion process can mitigate or eliminate these problems.

Because paste extrusion of PTFE is done in a ram extruder, the factor that limits the speed of the extrusion is
the buildup of pressure in the extruder or the load on the ram. CRT did work with DuPont Dow Elastomers
(DDE) that demonstrated for a T-62 control sample, without BN, the load on the ram increased from about
3000 Ib. to 3700 lb. in only 200 sec. and was continuing to rise when the experiment was stopped. For the
samples with BN, the load quickly rose to 2900 Ib and then remained constant. This is a 20% decrease in load
for the BN sample after only 200 sec. and could translate into a significant increase in speed for the paste
extrusion process while also producing less stress and wear on the equipment.

The reason that paste extrusion has been a batch process with a ram extruder rather than a continuous
process with a screw extruder is that the pressure in the screw extruder builds up too quickly. The fact that
the pressure remained constant during the paste extrusion of the BN sample could signify that with the added
BN, the paste resin could be extruded using a continuous screw extruder. This would allow long continuous
lengths of extruded wire rather that the short lengths that are commonly produced. In a similar manner,
continuous PTFE film and tubing could be produced!

To reduce the processing problems associated with paste extrusion, PTFE producers use modified PTFE resins
that have inferior physical properties. It appears that BN will allow the extrusion of an unmodified T-62 type
resin that would also have the best physical properties of most resins.

This process is not covered under the DuPont Buckmaster (U.S. 5,688,457) patent. That patent claims an
extrusion process that is run at a shear rate that is at least 20% greater than the shear rate for the onset of
melt fracture. PTFE resin does not undergo melt fracture in the paste extrusion process, but instead the load
on the ram builds up to a level that is too high and therefore limits extrusion speed.

It is not unreasonable to believe that in the near future all paste extrusion of PTFE will be done with the
addition of Boron Nitride.




Some more “Out of the Box” FluoroCeramic Cerflon® thoughts....

1. Engineer a better processing fluoroelastomer with property improvements such as strength
and permeation resistance, etc.

2. Explore the process aid business of fluoroelastomers.

3. Our past work showed that the addition of CERFLON® additives into fluoroelastomers allows
easier processing. It may also allow the development of a higher molecular weight
fluoroelastomer that can be easily processed and there may also be property improvements.

4. The use of CERFLON® can allow smoother tubing as well as easier processing for small tubing
(“spaghetti tubing”).

5. We should look for process and product improvement in the film business.

6. Engineer a breakthrough for a new, higher speed, effective FEP resin with the use of a
CERFLONZ® additive or straight Boron Nitride. You could also use this with color concentrates
for FEP.
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