Met hod for the Preparation of Fluoropol yner Powdered
Materials The present invention relates to a nethod
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There are several applications which require the powdered form of the
fluoropolymer. The fluoropolymer may be applied to a surface by electrostatic
spraying of the powder. Uses would include the coating of household cookware to
increase non-stick properties and abrasion resistance, and the coating of automotive

parts to increase resistance to environmental weathering.

At present, two methods are generally used to produce the powdered form of a
fluoropolymer. Spray drying methods comprise the pumping of an aqueous
dispersion of the fluoropolymer feed into an atomising system, generally located at
the top of a drying chamber. The liquid is atomised into a stream of heated gas to
evaporate the water and produce a dry powder. This method has several
limitations. The requirement that the aqueous dispersion is pumped into the
atomising system limits the use of this process to pumpable materials, and the

spray dried agglomerates are tightly bound to each other and resist subsequent
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It is therefore an object of the present invention to provide a method for the
preparation of a modified fluoropolymer powdered material with improved barrier

properties.

According to the present invention there is provided a method for the preparation
of a modified fluoropolymer material in powder form which comprises the steps of:
forming a suspension of solid particles of the fluoropolymer together with particles
of polytetrafluoroethylene (PTFE) as a modifier in an aqueous liquid carrier;
freezing the aqueous suspension; and subsequently subjecting the frozen aqueous
suspension to sublimation, thereby producing dry particles of the fluoropolymer,

modified by the presence of the PTFE modifier, in powder form.
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The method is particularly suitable for the processing of Perfluoromethyl vinyl
ether (MFA), Fluoro ethylene propylene (FEP) and Per Fluoro Alkoxy (PFA).

Preferably, the modified fluoropolymer powdered material has a particle size that is
sufficiently small to allow application by conventional powder spray application
techniques. The agglomerates (with a primary particle size of about 0.2pm)
produced may have an average diameter of from 1 to 100pm, more preferably from

20 to 30pm.

Preferably, the suspension of the solid fluoropolymer particles in the liquid carrier
is frozen in a freezer at a temperature below 0°C. More preferably, the suspension
is frozen at a temperature in the range -60°C to -20°C. Typically, freezing might be
completed in 6 hrs to 24 hrs.
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The method is preferably carried out at a temperature which is in practice below
the glass transition temperature of the fluoropolymer. The glass transition
temperature, T,, of a polymer is the temperature at which it changes from a glassy
form to a rubbery form. The measured value of T, will depend on the molecular
weight of the polymer, its thermal history and age, and on the rate of heating and
cooling. Typical values are MFA about 75°C, PFA about 75°C, FEP about -208°C,
PVDF about -45°C.

The temperature is controlled to assist the sublimation process and avoid melting of
the carrier liquid. It is a beneficial coincidence that these controls also maintain
temperatures below the Tg values for some of the materials listed. Thus, the

method may be carried out at ambient temperature. Alternatively, the method may
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the nelt characteristics of the
The method of the present invention does not result in the tight agglomeration of
the particles, but instead produces a fine powder, which is suitable for use in
extrusion, conventional powder spray application techniques or for redispersion in
aqueous or organic media. The friable powder can be broken down easily for

particle size modification.

The method of the invention may be carried out at a temperature below the glass
transition temperature of the fluoropolymer, in contrast to the known processes
involving spray drying and coagulation, which require temperatures well in excess
of 100°C. The use of ambient temperature allows greater energy efficiency, while
the use of temperatures that are above ambient temperature, but below the glass

transition temperature, can be used to increase the speed with which the
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The invention may be carried into practice in varying ways and some embodiments
will now be described in the following Example and with reference to the

accompanying drawings, in which:

Figure 1 is a DSC curve for MFA;
Figure 2 is a DSC curve for PTFE; and
Figure 3 is a DSC curve for MFA modified by PTFE in accordance with the

invention.

Example 1
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phenomenon is also found in the heat of melting (2™ melting curve).

The MFA/PTFE blend produced by this process has certain advantages.

Increasing the crystalline nature of the MFA polymer can be demonstrated by
considering the heat of fusion in the DSC data. The high crystalline polymer has
better barrier properties. Also, the spray-drying process yields a homogenous
blend of PTFE and MFA. Mixing on a nano scale and freeze drying locks polymer

particles in place; no macro aggregation of polymers occurs.
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4. A method as claimed in any preceding Claim, in which the PTFE modifier

has a particle size in the range 30 to 350NM.

5. A method as claimed in any preceding claim, in which the PTFE is present

as up to 50 wt% of the MFA/PTFE mixture, expressed on a dry weight basis.

6. A method as claimed in any preceding claim, in which sublimation is

achieved by means of a sub-atmospheric pressure.

7. A method as claimed in Claim 6, in which the reduced pressure is in the

range of 0.01 to 0.99atm.

8. A method as claimed in any preceding claim, in which sublimation is
carried out at a temperature below the glass transition temperature of the

fluoropolymer.



5. Anethod as clainmed in any preceding claim in

which the PTFE is present as up to 50 wt % of the
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A nmethod as clainmed in any preceding claim in which

sublimation is achieved bygneans of a sub-atnospheric
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nmethod as clainmed in any preceding claim in which the
-#beified fluoropolymer particles are subjected to

mlling and/or irradiation. 14. A nethod as clained in

any preceding claim in which the fluoropolyner is

12i br iA mathad heclaincktdn amoprepadingadibien, in which the suspension of the

solid particles in the aqueous carrier is frozen in trays.

13. A method as claimed in any preceding claim, in which the modified

fluoropolymer particles are subjected to milling and/or irradiation.

14. A method as claimed in any preceding claim, in which the fluoropolymer is

fibrillatable and/or non-pumpable.



