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Standard Specification for
A Di [ f Polytetrafl thyl !
gueous Dispersions of Polytetrafluoroethylene
This standard is issued under the fixed designation D 4441; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.
1. Scope * 2. Referenced Documents

1.1 This specification covers aqueous dispersions of poly- 2.1 ASTM Standards:
tetrafluoroethylene (PTFE) resins. These resins are homopoly- D 883 Terminology Relating to Plastfcs
mers of tetrafluoroethylene, or in some cases modified ho- D 1898 Practice for Sampling of Plastics
mopolymers containing not more than 1 % by weight of other D 3892 Practice for Packaging/Packing of Plastics
fluoromonomers. D 4464 Test Method for Particle Size Distribution of Cata-
1.1.1 The dispersion is usually stabilized by one or more lytic Material by Laser Light Scatterirtg
surfactants. Other non-PTFE materials may be present in total D 4591 Test Method for Determining Temperatures and
at 5 % or less by weight for special purposes. Heats of Transitions of Fluoropolymers by Differential
1.1.2 This specification is for virgin material only and does  Scanning Calorimetfy
not address recycled material as it is not appropriate for D 4894 Specification for Polytetrafluoroethylene (PTFE)
dispersions. Granular Molding and Ram Extrusion Materiafs
1.2 This specification may be used to determine if a ship- D 4895 Specification for Polytetrafluoroethylene (PTFE)
ment, lot, or container of PTFE dispersion is suitable for its ~ Resins Produced from Dispersitth
intended use. It covers only aqueous dispersions of polytet- E 70 Test Method for pH of Aqueous Solutions with the
rafluoroethylene. It does not cover PTFE copolymers or filled  Glass Electrode
dispersions. This specification includes test methods for both E 380 Practice for Use of the International System of Units
aqueous dispersion and the PTFE in the dispersion. (SI) (the Modernized Metric Systefh)

Note 1—Uses for the PTFE dispersion covered by this specification 2.2 1SO Standards:
include, but are not limited to, casting of their films, impregnation of ISO 12086-1
mechanical packings and other materials, surface coatings on various ISO 12086-2
substrates, combined impregnation and coating of fibrous materials, and .
co-coagulation with other materials for subsequent processing into films3- 1€rminology
sheets, rods, and tubes. 3.1 Definitions:

Note 2—Information in this specification is technically equivalentto 3 1 1 General—The terminology given in Terminology
related information in 1ISO 12086-1 and ISO 12086-2. D 883 is applicable to this specification.

1.3 The values stated in Sl units, as detailed in Practice 3.1.2 The terminology given in Specification D 4895 is
E 380, are to be regarded as the standard. applicable to this specification.

1.4 The following precautionary caveat pertains only to the 3.2 Definitions of Terms Specific to This Standard:
test method portions of this specificatiorhis standard does 3.2.1 dispersionn—a two phase system of which one phase
not purport to address all of the safety concerns, if any,consists of finely divided particles distributed throughout a
associated with its use. It is the responsibility of the user of thisulk substance, the particles being the disperse phase and the
standard to establish appropriate safety and health practicegulk phase being the continuous phase.
and determine the applicability of regulatory limitations prior

to use.Specific precautionary information is given in Notes 5
and 6. ? Annual Book of ASTM Standardgol 08.01.
2 Annual Book of ASTM Standardgol 08.02.
4 Annual Book of ASTM Standardéol 05.03.
5 Annual Book of ASTM Standardgol 08.03.
® Specifications for other forms of polytetrafluoroethylene may be found in
1 This specification is under the jurisdiction of ASTM Committee D-20 on Specifications D 4894 and D 4895.
Plastics and is the direct responsibility of Subcommittee D20.15 on Thermoplastic ” Annual Book of ASTM Standardgol 15.05.

Materials (Section D20.15.12). 8 Annual Book of ASTM Standardéol 14.02.
Current edition approved March 10, 1998. Published January 1999. Originally ° Available from American National Standards Institute, 11 W. 42nd St., 13th
published as D 4441 - 84. Last previous edition D 4441 - 96. Floor, New York, NY 10036.
*A Summary of Changes section appears at the end of this standard. Docu ments
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3.2.2 dispersion particle size-a particle size measured in  5.1.1 Quantity, Grade, Class,

the presence of added surfactant. 5.1.2 Name of material (Aqueous dispersion of PTFE),
3.2.3 raw dispersion particle size-a particle size measured  5.1.3 ASTM designation and year,

in the absence of added surfactant (except for the small amount5.1.4 Type,

used in polymerization). 5.1.5 Additions to the specification and supplementary re-

e uirements, if required.
4. Classification q q

4.1 This specification covers four types of virgin PTFE 6. Other Requirements
dispersions classified into those equal to or below 40 % PTFE 6.1 Significance—In addition to tests on the dispersion and
and those above 40 % PTFE, and those containing addafle polymer, the following requirements apply:
surfactant and those not containing added surfactant. The 6.2 The dispersion shall be free of contamination, dirt,
dispersions are classified into 13 grades depending on the leviglold, etc. It shall be of uniform composition. The expected
of added surfactant. Three classes of Surfactant Tolerangevel of coagulated polymer shall be specified.

Level are provided to further differentiate the dispersion 6.3 Measurements of pH and additives content may be a
variability needed. requirement.

Note 3—The surfactant content is weight percent and is based on th .
solid, dry PTFE. e 7. Sampling

7.1 PTFE solids in the dispersion tend to settle upon
ﬁéandmg Therefore, the dispersion should be homogenized by
gentle mixing before sampling. Gentle mixing can be accom-

plished by rolling a drum for 5 min at 3 to 4 rpm, by stirring

4.2 A one-line system may be used to specify materials
covered by this specification. The system uses predefined ce
to refer to specific aspects of this specification, illustrated a

follows:
W|th a smooth rod for 3- to 4-min, or by other types of gentle
agitation. Caution—Excessive agitation can coagulate the
Specification dispersion.
Standard Number Block: Type  Grade Class Sr\?;zlsal 7.2 After blending, take_ the s_,ample by removing an aliquot.
Example: Specification D 4441 - 98, 0 3 A A suitable method is by inserting a clean, smooth, dry glass

tube, open at both ends, until it reaches the bottom of the
container. An internal diameter of 6 or 7 mm (0.25 in.) is
For this example, the line callout would be Specification Dswtable The ends of the tube should be smooth to prevent

4441 - 98, 113A and would specify a virgin PTFE dlspersmnmjury Close the upper end of the tube, remove the tube from

that has all the properties listed for that type, grade, and clas{ge contamt_ar and "‘?”Sfer the contents to a clean dry glass jar.
In the appropriate specified tables. A comma is used as thee7p:§a\t/vuhr:::tlrlm tshaem(]lel(selsrezgres %Ta[\)vlvenS]‘Irzoerr:ss;evaecrg(la?:ontamers the
separator between the standard number and the type and clas P

Separators are not needed between the type, grade, anéloclasmd'v'dual samples may be combined and thoroughly mixed by

Provision for special notes is included so that other informatio :Potlrz f;gréggmgzgg ;2; Slgr};p!{:t:dre combined and again
can be provided when required. P '

5. Ordering Information 8. Test Methods for Dispersions
5.1 Orders for material under this specification shall contain_ 81 Scope-The specification contains test methods to de-
the following information: fine characteristics of the polymer and of the dispersion of the
polymer. This section defines tests on the dispersion of the

lymer.

8.2 pH Value—The test method shall be in accordance with
Test Method E 70. Some buyers or sellers attach importance to
the pH of the PTFE dispersion. The pH value is not specified
in this ASTM Standard.

19See the ASTM Form and Style Manual available from ASTM Headquarters. po

TABLE 1 PTFE Level, Surfactant Level, and Tolerance Level
Requirements

. Surfactant
Nominal % . .
Type % PTFE Grade  ,iied Surfactant  C1@SS  Tolerance Note 4—The PTFE dispersion can coat the electrode, so a thorough
Level R i i ;
cleaning is necessary. Cleaning with toluene on a soft cloth or a
[ =40 0 >0-<1 A 0.5 % concentrated surfactant on a soft cloth is suggested.
1 =1-<2 B *1.0% Note 5—Warning: Toluene is hazardous. Consult appropriate safety
I >40 g ié‘:i c *20% information on the material Safety Data Sheet before using.
Il =40 with 0 % added 4 =4-<5 8.3 Solid Content and Surfactant Content by Gravimetric
surfactant 5 =5-<6 Weight Loss:
6 =6-<7 L .
7 >7<8 8.3.1 Significance-The percent PTFE solids and the per-
8 =8-<9 cent surfactant can be determined by successive evaporations
IV >40 with 0 % added 9 =9-<10
surfactant 10 =10-<11
1 =11-<12 -
12 =12—<13 11 Examples of a suitable surfactant are “Glim” detergent, B. J. Babbitt, Inc.,

“Joy” detergent, Proctor and Gamble, Inc., and “Tritwum elqtaSCo.

Document Sharing Hub

Full document details: ASTM D4441-98


http://www.avadocuments.com/doc/astm-d4441-98
http://www.avadocuments.com/doc/astm-d4441-98

