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(57) ABSTRACT 

To provide a process for producing a ?uoropolymer latex, 
Which is excellent in the productivity of the ?uoropolymer 
latex, and Which can produce a ?uoropolymer latex excel 
lent in the storage stability, and to provide such a ?uoropoly 
mer latex. 

A process for producing a ?uoropolymer latex, Which com 
prises emulsion polymerizing a ?uoromonomer in an aque 
ous medium containing from 0.001 to 10.0 mass % of a 
?uorine-containing emulsi?er represented by the formula 
(1): F(CF2)nO(CF2CF2O)mCF2COOA (Wherein A is a 
hydrogen atom, an alkali metal or NH4, 11 is an integer of 
from 3 to 10, and m is 0 or an integer of from 1 to 3) to obtain 
the ?uoropolymer latex. 
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FLUOROPOLYMER LATEX, PROCESS FOR ITS 
PRODUCTION, AND FLUOROPOLYMER 

TECHNICAL FIELD 

[0001] The present invention relates to a ?uoropolymer 
latex stabilized by a particular ?uorine-containing emulsi 
?er, and a process for its production. 

BACKGROUND ART 

[0002] As disclosed in US. Pat. No. 3,271,341 and JP-A 
2002-317003, a method for copolymerizing a ?uoromono 
mer alone or copolymerizing a ?uoromonomer and another 
monomer in combination in an aqueous medium by using 
various emulsi?ers has been Widely employed heretofore, 
and various emulsi?ers have also been proposed. 

[0003] Depending on kinds of these emulsi?ers, the poly 
merization rate of a ?uoromonomer, the storage stability of 
a ?uoropolymer latex, and the molecular Weight and various 
physical properties of a ?uoropolymer to be obtained are 
knoWn to change. The polymerization rate of the ?uo 
romonomer and the storage stability of the ?uoropolymer 
latex are still insuf?cient, and therefore one having excellent 
properties has been desired. 

DISCLOSURE OF THE INVENTION 

Objects to be Accomplished by the Invention 

[0004] The object of the present invention is to provide a 
process for producing a ?uoropolymer latex by emulsion 
polymerization using a particular ?uorine-containing emul 
si?er, Which is excellent in the productivity of the ?uo 
ropolymer latex, and to provide such a ?uoropolymer latex. 
Further, another object of the present invention is to provide 
a process for producing a ?uoropolymer latex, Wherein the 
?uoropolymer latex obtained is excellent in the storage 
stability, and to provide such a ?uoropolymer latex. 

[0005] Namely, the present invention provides a ?uo 
ropolymer latex characterized by comprising a ?uoropoly 
mer and a ?uorine-containing emulsi?er represented by the 
formula (1): F(CF2)nO(CF2CF2O)mCF2COOA (WhereinA is 
a hydrogen atom, an alkali metal or NH4, n is an integer of 
from 3 to 10, and m is 0 or an integer of from 1 to 3). 

[0006] Further, the present invention provides such a 
?uoropolymer latex, Wherein the ?uoropolymer is a copoly 
mer of at least one ?uoromonomer selected from the group 
consisting of tetra?uoroethylene (hereinafter referred to as 
TFE), vinylidene ?uoride (hereinafter referred to as VdF), 
hexa?uoropropylene (hereinafter referred to as HFP), 
CF2=C(ORf)nF2_n (Wherein Rfis a C L8 per?uoroalkyl group 
or a per?uorooxyalkylene group containing at least one ether 
bond per molecule, n is 1 or 2, and any of carbon chains may 
be a straight chain, may contain a branched chain or may 
have a cyclic structure) and chlorotri?uoroethylene (herein 
after referred to as CTFE), if necessary With at least one 
monomer selected from the group consisting of 
CH2=CHOR (Wherein R is a Cl_8 alkyl group or an oxy 
alkylene group containing at least one ether bond, and any 
of carbon chains may be a straight chain, may contain a 
branched chain or may have a cyclic structure), propylene 
(hereinafter referred to as P) and ethylene (hereinafter 
referred to as E), and if necessary With at most 10 mol % of 
crosslinking group-containing monomer. 
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[0007] Further, the present invention provides such a 
?uoropolymer latex, Wherein the ?uoropolymer is at least 
one member selected from the group consisting of a TFE 
polymer, a TFE/CTFE copolymer, a TFE/P copolymer, a 
TFE/HFP copolymer, a VdF/HFP copolymer, a TFE/VdF/ 
HFP copolymer, a TFE/CF2=CFOCF3 copolymer, a TFE/ 
CF2=CFOC3F7 copolymer, a TFE/CF2=CFOCF3/ 
CF2=CFOC3F7 copolymer, a TFE/CF2=C(OC2F5)2 
copolymer, a TFE/ methyl vinyl ether (hereinafter referred to 
as MVE) copolymer, a TFE/ethyl vinyl ether (hereinafter 
referred to as EVE) copolymer, a TFE/n-butyl vinyl ether 
(hereinafter referred to as BVE) copolymer, a TFE/EVE/ 
BVE copolymer, a VdF/CF2=CFOC3F7 copolymer, an 
E/HFP copolymer and a TFE/P/VdF copolymer. 

[0008] Further, the present invention provides such a 
?uoropolymer latex, Wherein the ?uoropolymer is at least 
one member selected from the group consisting of a TFE 
polymer, a TFE (from 40 to 60 mol %)/P (from 60 to 40 mol 
%) copolymer, a TFE (from 40 to 70 mol %)/CF2=CFOCF3 
(from 60 to 30 mol %) copolymer, a TFE (from 40 to 70 mol 
%)/CF2=CFOC3F7 (from 60 to 30 mol %) copolymer, a 
TFE (from 40 to 70 mol %)/CF2=C(OC2F5)2 (from 60 to 30 
mol %) copolymer, a TFE (from 70 to 30 mol %)/MVE 
(from 30 to 70 mol %) copolymer, a TFE (from 70 to 30 mol 
%)/EVE (from 30 to 70 mol %) copolymer, a TFE (from 70 
to 30 mol %)/BVE (from 30 to 70 mol %) copolymer, a TFE 
(from 60 to 30 mol %)/EVE (from 1 to 69 mol %)/BVE 
(from 1 to 69 mol %) copolymer, a VdF (from 40 to 70 mol 
%)/CF2=CFOC3F7 (from 60 to 30 mol %) copolymer, an E 
(from 40 to 60 mol %)/HFP (from 60 to 40 mol %) 
copolymer and a TFE (from 30 to 60 mol %)/P (from 20 to 
50 mol %)/VdF (from 1 to 40 mol %) copolymer. 

[0009] Further, the present invention provides such a 
?uoropolymer latex, Wherein the ?uorine-containing emul 
si?er is F(CF2)nOCF2CF2OCF2COOA (Wherein A is a 
hydrogen atom, an alkali metal or NH4, and n is 3 or 4). 

[0010] Further, the present invention provides a process 
for producing a ?uoropolymer latex, Which comprises emul 
sion polymerizing a ?uoromonomer in an aqueous medium 
containing 0.001 to 10.0 mass % of a ?uorine-containing 
emulsi?er represented by the formula (1): 
F(CF2)nO(CF2CF2O)mCF2COOA (Wherein A is a hydrogen 
atom, an alkali metal or NH4, n is an integer of from 3 to 10, 
and m is 0 or an integer of from 1 to 3) to obtain the 
?uoropolymer latex. 

[0011] Further, the present invention provides such a pro 
cess for producing a ?uoropolymer latex, Wherein the ?uo 
ropolymer is at least one ?uoromonomer selected from the 
group consisting of TFE, VdF, HFP, CF2=C(ORf)nF2_n 
(Wherein Rf is a C L8 per?uoroalkyl group or a per?uorooxy 
alkylene group containing at least one ether bond per 
molecule, n is 1 or 2, and any of carbon chains may be a 
straight chain, may contain a branched chain or may have a 
cyclic structure) and CTFE, and if necessary at least one 
monomer selected from the group consisting of 
CH2=CHOR (Wherein R is a C1_8 alkyl group or an oxy 
alkylene group containing at least one ether bond, and any 
of carbon chains may be a straight chain, may contain a 
branched chain or may have a cyclic structure), propylene 
(hereinafter referred to as P) and ethylene (hereinafter 
referred to as E) is copolymerized, and if necessary at most 
10 mol % of crosslinking group-containing monomer is 
copolymerized. 
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[0012] Further, the present invention provides such a 
process for producing a ?uoropolymer latex, Wherein the 
?uorine-containing emulsi?er is 
F(CF2)nOCF2CF2OCF2COOA (Wherein A is a hydrogen 
atom, an alkali metal or NH4, and n is 3 or 4). 

[0013] Further, the present invention provides a ?uo 
ropolymer latex obtained by concentrating a ?uoropolymer 
latex obtained by the process for producing the ?uoropoly 
mer latex, to a ?uoropolymer concentration of at least 30 
mass %. 

[0014] Further, the present invention provides a ?uo 
ropolymer obtained by coagulating a ?uoropolymer latex 
obtained by the process for producing the ?uoropolymer 
latex. 

EFFECTS OF THE INVENTION 

[0015] According to the process for producing a ?uo 
ropolymer latex of the present invention, the polymerization 
rate of a ?uoromonomer is fast and the productivity of the 
?uoropolymer latex is excellent. Further, the obtained ?uo 
ropolymer latex is excellent in the storage stability. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0016] In the process for producing a ?uoropolymer latex 
of the present invention, a ?uoromonomer is subjected to 
emulsion polymerization in an aqueous medium containing 
the ?uorine-containing emulsi?er represented by the for 
mula (1). 

[0017] As the ?uoromonomer to be subjected to emulsion 
polymerization, at least one ?uoromonomer selected from 
the group consisting of TFE, VdF, HFP, a per?uoro(alkyl or 
alkylene vinyl ether) represented by CF2=C(ORf)nF2_n 
(Wherein Rf is a C L8 per?uoroalkyl group or a per?uorooxy 
alkylene group containing at least one ether bond per 
molecule, n is 1 or 2, and any of carbon chains may be a 
straight chain, may contain a branched chain or may have a 
cyclic structure) and CTFE, may be mentioned. Such ?uo 
romonomers may be used alone or in combination of tWo or 
more of them. 

[0018] Further, other than the above ?uoromonomer, one 
or more copolymerizable monomers such as CH2=CHOR 
(Wherein R is a Cl_8 alkyl group or an oxyalkylene group 
containing at least one ether bond, and any of carbon chains 
may be a straight chain, may contain a branched chain or 
may have a cyclic structure), P and E, may be copolymer 
ized. 

[0019] Further, the polymerizable monomer to be sub 
jected to emulsion polymerization may contain, in addition 
to the above monomers, at most 10 mol % of a crosslinking 
group-containing monomer. As such a crosslinking group 
containing monomer, 1-bromo-1,1,2,2-tetra?uoroethyltrif 
luorovinyl ether (hereinafter referred to as BrVE), maleic 
anhydride, itaconic anhydride, maleic acid or itaconic acid 
may, for example, be exempli?ed. The polymerization ratio 
of the crosslinking group-containing monomer is preferably 
from 0.001 to 5 mol %, particularly preferably from 0.01 to 
3 mol %. 

[0020] The present invention is characterized by contain 
ing one or more ?uorine-containing emulsi?ers represented 
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by the formula (1): F(CF2)nO(CF2CF2O)mCF2COOA 
(Wherein A is a hydrogen atom, an alkali metal or NH4, n is 
an integer of from 3 to 10, and m is 0 or an integer of from 
1 to 3). 

[0021] As the alkali metal for A, lithium, sodium or 
potassium may, for example, be exempli?ed. A is particu 
larly preferably NH4 or sodium, and most preferably NH4. 

[0022] The folloWing may be exempli?ed as particularly 
preferred ?uorine-containing emulsi?ers, but preferred 
emulsi?ers are not limited thereto. 

(CF2CF2O)3CF2COOH may be mentioned. 

[0025] As a speci?c example When A is sodium, 
C3F7OCF2CF2OCF2 COONa, C4F9OCF2CF2OCF2COONa, 

F2CF2O)3CF2COONa may be mentioned. 

C6Fl3O(CF2CF2O)3CF2COONH4 may be mentioned. 
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[0028] As the ?uorine-containing emulsi?ers of the 
present invention, C3F7OCFZCF2OCFZCOONH4, 
C4F9OCFZCF2OCFZCOON H4, 
C6FI3OCF2CF2OCFZCOONH4, 
C4139O(CF2CF2O)2CF2COONH4, C4F9O(CF2CF2 
O)3CF2COONH4 are particularly preferred, and among 
them C3F 7OCF2CF2OCF2COONH4 and 
CAF9OCFZCFZOCFZCOONH4 are especially preferred. 
[0029] In the present invention, a ?uoropolymer latex is 
obtained by subjecting the ?uoromonomer to emulsion 
polymerization in an aqueous medium containing 0.001 to 
10.0 mass % of the ?uorine-containing emulsi?er. The 
content of the ?uorine-containing emulsi?er in the aqueous 
medium is preferably from 0.001 to 5 mass %, particularly 
preferably from 0.01 to 3 mass %. The ?uorine-containing 
emulsi?er contained in the ?uoropolymer latex thus 
obtained is preferably made to be from 0.03 to 10 mass %, 
particularly preferably from 0.05 to 5 mass %, based on the 
?uoropolymer, and it is further preferably made to be from 
0.001 to 5 mass %, particularly preferably from 0.01 to 3 
mass %, based on the aqueous medium. 

[0030] When the ?uorine-containing emulsi?er of the 
present invention is compared With a conventional emulsi 
?er having no ether oxygen such as an ammonium per?uo 
rooctanoate or an emulsi?er having a structure, in Which a 
per?uoroalkyl group is branched, the dynamic surface ten 
sion of an aqueous solution having the same concentration 
becomes loW. Accordingly, it provides characteristics such 
that the reactivity of a gaseous is monomer at the time of 
polymerization is high, and the Wettability and permeability 
of the obtained ?uoropolymer latex are high. 

[0031] Particularly, in the polymerization reaction of a 
TFE/P copolymer or a TFE/P/VdF copolymer, the solubility 
of a gaseous monomer in an aqueous medium is very high 
as compared With ammonium per?uorooctanoate, Whereby 
the productivity can be improved. 

[0032] As a polymerization initiator to be used in the 
emulsion polymerization, a usual radical polymerization 
initiator can be used, and an aqueous polymerization initia 
tor is particularly preferred. As a speci?c example of such an 
aqueous polymerization initiator, a persulfate such as ammo 
nium persulfate, hydrogen peroxide or a redox polymeriza 
tion initiator comprising a combination of these compounds 
and a reducing agent such as sodium hydrogensul?te or 
sodium thiosulfate, an inorganic polymerizable initiator hav 
ing a small amount of iron, ferrous salt, silver sulfate or the 
like incorporated in the redox polymerization initiator or an 
organic polymerization initiator such as disuccinic acid 
peroxide or azobisisobutylamidine dihydrochloride may be 
mentioned. 

[0033] The polymerization initiator may be added from 
the start or in the middle of the emulsion polymerization. 
The amount of the polymerization initiator is preferably 
from 0.0001 to 3 mass %, particularly preferably from 0.001 
to 1 mass %, based on the monomer to be used for the 
polymerization. 

[0034] In the polymerization of the ?uoromonomer, a 
chain transfer agent may be used for controlling the molecu 
lar Weight. 

[0035] As the chain transfer agent, an alcohol such as 
methanol or ethanol, a chloro?uorohydrocarbon such as 
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1,3-dichloro-1,1,2,2,3-penta?uoropropane or 1,1-dichloro 
l-?uoroethane, a hydrocarbon such as pentane, hexane or 
cyclohexane, Rfzl2 (wherein R12 is a Cl_l6 saturated poly 
?uoroalkylene group) or Rf3 lBr (Wherein Rf3 is a Cl_l6 
saturated poly?uoroalkylene group) may, for example, be 
mentioned. Rfzl2 is preferably 1,4-diiodoper?uorobutane. 
Further, Rf3 lBr is preferably 1-bromo-4-iodoper?uorobu 
tane. 

[0036] Conditions for the emulsion polymerization for 
producing the ?uoropolymer latex of the present invention 
are selected depending on the type of the desired ?uoropoly 
mer, the copolymerization ratio of ?uoromonomers, the 
decomposition temperature of the polymerization initiator, 
etc. The polymerization pressure is preferably from at least 
0 MPaG to at most 20 MPaG, particularly preferably from 
at least 0.3 MPaG to at most 10 MPaG, especially preferably 
from at least 0.3 MPa to at most 5 MPa. The polymerization 
temperature is preferably from at least 00 C. to at most 1000 
C., particularly preferably from at least 100 C. to at most 80° 
C. 

[0037] As one of typical examples of ?uoropolymers to be 
produced in accordance With the process for producing a 
?uoropolymer latex of the present invention, a TFE polymer 
(hereinafter referred to as PTFE) may be mentioned. 

[0038] Here, PTFE includes not only a homopolymer of 
TFE but also a modi?ed PTFE that is modi?ed by copoly 
merizing another comonomer in such a small amount as not 

to bring about melt-?ow. As such a comonomer, HEP, CTFE 
or a per?uoro(alkyl vinyl ether) (hereinafter referred to as 
PAVE) may be exempli?ed. The carbon number of the 
per?uoroalkyl group of PAVE is preferably from 1 to 8. 

[0039] Further, as another typical example of such ?uo 
ropolymers, a TFE/PAVE copolymer, a TFE/HFP/PAVE 
copolymer, a TFE/E copolymer, a TFE/P/VdF copolymer or 
a TFE/PAVE copolymer may be exempli?ed. Here, the 
TFE/PAVE copolymer means a copolymer obtained by 
copolymerizing TFE and PAVE, and the same applies to 
other copolymers. 

[0040] The process for producing a ?uoropolymer latex of 
the present invention is suitable for producing a ?uoropoly 
mer. 

[0041] As a preferred speci?c example of the ?uoropoly 
mer, PTFE, a TFE/CTFE copolymer, a TFE/P copolymer, a 
TFE/HFP copolymer, a VdF/HFP copolymer, a TFE/VdF/ 
HFP copolymer, a TFE/CF2=CFOCF3 copolymer, a TFE/ 
CF2=CFOC3F7 copolymer, a TFE/CF2=CFOCF3/ 
CF2=CFOC3F7 copolymer, a TFE/CF2=C(OC2F5)2 
copolymer, a TFE/MVE copolymer, a TFE/ EVE copolymer, 
a TFE/BVE copolymer, a TFE/EVE/BVE copolymer, a 

VdF/CF2=CFOC3F7 copolymer, an E/HFP copolymer or a 
TFE/P/VdF copolymer may be mentioned. 

[0042] The process is particularly suitable for producing 
PTFE, a TFE/P copolymer, a TFE/P/VdF copolymer or a 
TFE/PAVE copolymer. 

[0043] There is no particular limitation With regard to the 
molar ratio of the polymerized units based on the respective 
monomers in the above copolymer, and it may optionally be 
selected depending on the desired properties. For example, 
in the TFE/P copolymer, the molar ratio of polymerized units 
based on TEE/polymerized units based on P is preferably 
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from 40/60 to 70/30, more preferably from 50/50 to 60/40. 
Further, in the TFE/PAVE copolymer, the per?uoroalkyl 
group of PAVE preferably has a carbon atom number of from 
1 to 8, and an etheric oxygen atom may be contained in the 
per?uoroalkyl group. Such a per?uoroalkyl group may be a 
linear one, a branched one or a mixture thereof. As the 

per?uoroalkyl group, a CF3 group, a C3137 group, a 
CSF7OC3F6 group or a C3F7OC3F6OC3F6 group is more 
preferred. 

[0044] Further, in the TFE/PAVE copolymer, the molar 
ratio of polymerized units based on TEE/polymerized units 
based on PAVE is preferably from 85/15 to 25/75, more 
preferably from 75/25 to 40/ 60. 

[0045] As a particularly preferred speci?c example of the 
?uoropolymer, PTFE, a TFE (40 to 60 mol %)/P (60 to 40 
mol %) copolymer, a TFE (40 to 70 mol %)/CF2=CFOCF3 
(60 to 30 mol %) copolymer, a TFE (40 to 70 mol 
%)/CFZ=CFOC3F7 (60 to 30 mol %) copolymer, a TFE (40 
to 70 mol %)/CF2=C(OC2F5)2 (60 to 30 mol %) copolymer, 
a TFE (70 to 30 mol %)/MVE (30 to 70 mol %) copolymer, 
a TFE (70 to 30 mol %)/EVE (30 to 70 mol %) copolymer, 
a TFE (70 to 30 mol %)/BVE (30 to 70 mol %) copolymer, 
a TFE (60 to 30 mol %)/EVE (1 to 69 mol %)/BVE (1 to 69 
mol %) copolymer, a VdF (40 to 70 mol %)/CF2=CFOC3F7 
(60 to 30 mol %) copolymer, an E (40 to 60 mol %)/HFP (60 
to 40 mol %) copolymer or a TFE (30 to 60 mol %)/P (20 
to 50 mol %)/VdF (1 to 40 mol %) copolymer may be 
mentioned. 

[0046] Here, the TFE (40 to 60 mol %)/P (60 to 40 mol %) 
copolymer means a copolymer obtained by copolymeriZing 
TFE and P at a ratio of from 40 to 60 mol %:from 60 to 40 
mol %, and the same applies to other copolymers. 

[0047] The ?uoropolymer latex of the present invention 
can be produced by adding the emulsi?er of the present 
invention to a ?uoropolymer latex produced by using 
another emulsi?er, to carry out substitution of the emulsi?er 
or by emulsion polymerization of a ?uoromonomer, and it is 
particularly preferably produced by emulsion polymeriza 
tion. 

[0048] The ?uoropolymer latex of the present invention 
containing a ?uorine-containing emulsi?er can be concen 
trated by means of various methods such as an ED method 
(this method is referred to also as an Electro-decantation 
method or an electroconcentration method), a centrifugal 
sedimentation method or a heat sedimentation method as 
described in “Fluororesin Handbook (p. 32, published in 
1990 by Nikkan Kogyo Shimbun, Ltd., edited by SatokaWa 
Takaomi)”. 
[0049] The degree of concentration is such that the ?uo 
ropolymer concentration in the ?uoropolymer latex, is pref 
erably at least 30 mass %, more preferably at least 40 mass 
%, further preferably at least 50 mass % and particularly 
preferably at least 60 mass %. The upper limit of the 
?uoropolymer concentration is preferably at most 80 mass 
%, particularly preferably at most 70 mass %. 

[0050] When the ?uoropolymer is PTFE, a latex compo 
sition With high PTFE concentration to be obtained has a 
PTFE concentration of from 30 to 70 mass %, more pref 
erably from 50 to 70 mass %, particularly preferably from 55 
to 70 masse. 
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[0051] At the time of concentration, it is preferred to 
stabiliZe the latex by adding the emulsi?er of the present 
invention or another hydrocarbon emulsi?er. As such a 
hydrocarbon emulsi?er, an anionic emulsi?er or a nonionic 
emulsi?er is preferred, and a nonionic emulsi?er is more 
preferred. 
[0052] The ?uoropolymer latex produced by the present 
invention may be coagulated by a knoWn method to take out 
the ?uoropolymer. For the coagulation, an optional method 
such as a salting-out method using a metal salt or the like, 
an acid coagulation method using an inorganic acid such as 
hydrochloric acid, a mechanical shearing method, or a 
freeZe-thaWing method, may be employed. 

[0053] In a case Where the ?uoropolymer produced by the 
method of the present invention has an elastomer property, 
a crosslinking reaction may be carried out by means of a 
knoWn method. As a speci?c example of such a crosslinking 
reaction, peroxide crosslinking, polyol crosslinking, amine 
crosslinking, triaZine crosslinking or the like may be exem 
pli?ed. The peroxide crosslinking is preferably used in vieW 
of the productivity, heat resistance and chemical resistance 
of various products to be obtained by crosslinking a ?uo 
ropolymer composition Which is obtained by mixing the 
?uoropolymer With a crosslinking agent and other com 
pounding agents. 

[0054] As the crosslinking agent used for the peroxide 
crosslinking, an organic peroxide that generates peroxide 
radicals by heating, etc., is preferred. As a speci?c example 
of such a crosslinking agent, a dialkyl peroxide such as 
di-tert-butyl peroxide, tert-butylcumyl peroxide, dicumyl 
peroxide, 0t,0t-bis(tert-butylperoxy)-p-diisopropylbenZene, 
2,5-dimethyl-2,5-di(tert-butylperoxy)hexane or 2,5-dim 
ethyl-2,5 -di(tert-butylperoxy)hexane-3, 1 , 1 -bis(tert-butylp 
eroxy) -3 ,3 ,5 -trimethylcyclohexane, 2,5 -dimethylhexane-2, 
5-dihydroxyperoxide, benZoyl peroxide, tert 
butylperoxybenZene, 2,5-dimethyl-2,5 
di(benZoylperoxy)hexane, tert-butylperoxymaleic acid, or 
tert-butylperoxyisopropyl carbonate may be mentioned. Par 
ticularly preferred is a dialkyl peroxide. The type of the 
organic peroxide to be used and its content in the ?uoropoly 
mer (elastomer) composition are selected usually on the 
basis of eg the activity of the organic peroxide or its 
decomposition temperature. 
[0055] The content of the organic peroxide is from 0.3 to 
10 parts by mass, per 100 parts by mass of the ?uorine 
containing elastomer. If the content is Within this range, a 
Well-balanced crosslinking property of strength and elonga 
tion Will be obtained. The range is preferably from 0.3 to 5 
parts by mass, particularly preferably from 0.5 to 3 parts by 
mass. 

[0056] In the crosslinking composition obtained by mix 
ing an organic peroxide With the ?uorine-containing elas 
tomer produced by the process of the present invention, a 
crosslinking aid may preferably be incorporated. When the 
crosslinking aid is incorporated, radicals formed Will react 
effectively With the crosslinking aid to increase the 
crosslinking ef?ciency. As such a crosslinking aid, a com 
pound may be mentioned that has reactivity to peroxide 
radicals and radicals present on ?uorine-containing elas 
tomer molecules. 

[0057] As a speci?c example of the crosslinking aid, 
triallyl cyanurate, triallyl isocyanurate, trimethallyl isocya 
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nurate, triacryl formal, triallyl trimellitate, N,N'-m-phenyle 
nebismaleimide, p-quinonedioxime, p,p'-dibenzoylquinone 
dioxime, dipropargyl terephthalate, diallyl phthalate, N,N', 
N",N"'-tetraallyl terephthalamide or a vinyl group-contain 
ing siloxane oligomer such as polymethyl vinylcyloxane or 
polymethylphenyl vinylcyloxane may be exempli?ed, and 
particularly triallyl cyanurate, triallyl isocyanurate or tri 
methallyl isocyanurate is preferred, and especially triallyl 
isocyanurate is preferred. 

[0058] The content of the crosslinking aid is preferably 
from 0.1 to 10 parts by mass, more preferably from 0.5 to 5 
parts by mass, per 100 parts by mass of the ?uorine 
containing elastomer. If the content is Within this range, a 
Well-balanced crosslinking property of strength and elonga 
tion Will be obtained. 

[0059] Further, in the crosslinkable composition to be 
obtained from the ?uorine-containing elastomer of the 
present invention, for the purpose of coloring the composi 
tion, a pigment, a ?ller, a reinforcing agent, etc., may be 
incorporated. As the ?ller or the reinforcing agent, Which is 
usually used, carbon black, titanium oxide, silicon dioxide, 
clay, talc, polytetra?uoroethylene, vinylidene poly?uoride, 
polyvinyl ?uoride, polychlorotri?uoroethylene, a tetra?uo 
roethylene/ethylene copolymer, a tetra?uoroethylene/propy 
lene copolymer or a tetra?uoroethylene/vinylidene ?uoride 
copolymer may be exempli?ed. 

[0060] The ?uorine-containing emulsi?er contained in a 
Waste solution obtained by coagulation of the ?uoropolymer 
latex produced by the process of the present invention, may 
be recovered by a knoWn method and recycled. As such a 
recovering method, a method to have it adsorbed on a 
strongly basic anion exchange resin or a Weakly basic anion 
exchange resin, a method to have it adsorbed on a synthetic 
adsorbent, a method to have it adsorbed on activated carbon, 
a method to have it included in a layered double hydroxide, 
a method of concentrating the Waste Water, etc., may be 
exempli?ed. The ?uorine-containing emulsi?er to be used 
for the present invention, Which is recovered by the above 
method, can be reproduced by a knoWn method. 

[0061] NoW, the present invention Will be described in 
further detail With reference to Examples. HoWever, the 
present invention is by no means restricted thereto. 

EXAMPLE 1 

[0062] Into a pressure-resistant reactor made of stainless 
steel having an internal volume of 3,200 cc, equipped With 
a stirrer, 1,500 g of deionized Water, 40 g of disodium 
hydrogenphosphate dodecahydrate, 0.5 g of sodium hydrox 
ide, 198 g of tertiary butanol, 8 g of 
CAF9OCFZCFZOCFZCOONH4 (hereinafter referred to as 
BEA) and 2.5 g of ammonium persulfate Were charged. 
Further, an aqueous solution having 0.4 g of EDTA (diso 
dium ethylenediamine tetraacetate dihydrate, the same 
applies hereinafter) and 0.3 g of ferrous sulfate heptahydrate 
preliminarily dissolved in 200 g of deionized Water, Was 
introduced. Then, TFE and P Were fed so as to bring the 
molar ratio of TFE/P to be 85/15 and so as to bring the 
internal pressure of the reactor to be 2.5 MPaG at 25° C. The 
stirrer Was spun at 300 rpm, and a 2.5 mass % Rongalit 
(sodium hydroxymethane sul?nate dihydrate, the same 
applies hereinafter) aqueous solution Was added to initiate 
the polymerization reaction. 
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[0063] With the initiation of the polymerization, the inter 
nal pressure of the reactor decreased by 0.01 MPa, Where 
upon a mixed gas of TFE/P=56/44 (molar ratio) preliminar 
ily prepared Was fed to increase the internal pressure of the 
reactor to 2.51 MPaG. The polymerization reaction Was 
continued by repeating this operation and sequentially add 
ing the TFE/ P mixed gas to maintain the internal pressure of 
the reactor to be from 2.49 to 2.51 MPaG. When the total 
amount of the mixed gas added reached 800 g, the addition 
of the Rongalit aqueous solution Was stopped, and then the 
internal temperature of the reactor Was cooled to 10° C. to 
terminate the polymerization reaction. The amount of the 
Rongalit aqueous solution thus consumed by the polymer 
ization Was 30.0 g, and the polymerization time Was about 
5.5 hours. By the above operation, a TFE/P copolymer latex 
containing BEA Was obtained. The coagulated product 
formed during the emulsion polymerization Was collected, 
dried in an oven at 120° C. for 12 hours and Weighed, and 
its Weight Was 4.8 g. 

[0064] The latex thus obtained Was added to a 5 mass % 
calcium chloride aqueous solution to coagulate the latex by 
salting-out to obtain a TFE/P copolymer. Such a copolymer 
Was collected by ?ltration, Washed With deionized Water and 
dried in an oven to obtain 795 g of a White TFE/ P copolymer. 

[0065] The ?uorine content in the ?uoropolymer thus 
obtained Was 58.2 mass %, and the copolymerization ratio of 
TFE/P calculated on the basis of such a content Was 56.3/ 

43.7 (molar ratio). 

EXAMPLE 2 

[0066] Into a pressure-resistant reactor made of stainless 
steel having an internal volume of 2,100 cc, equipped With 
a stirring blade, 1,500 g of deionized Water, 17 g of BEA and 
300 g of per?uoro(propyl vinyl ether) (hereinafter referred 
to as PPVE) Were charged. While the mixture Was stirred by 
an anchor blade at a speed of 300 rpm, the internal tem 
perature of the reactor Was raised to 60° C. After the internal 
temperature reached 60° C., TFE Was fed so as to bring the 
internal pressure of the reactor to be 1.0 MPaG. Then, 5 mL 
of a 2.5 mass % ammonium persulfate aqueous solution Was 
added to initiate the polymerization reaction. As the poly 
merization proceeds, the internal pressure of the reactor 
decreased by 0.01 MPa, Whereupon TFE Was fed to increase 
the internal pressure of the reactor to 1.01 MPaG. The 
polymerization reaction Was continued by repeating this 
operation and sequentially adding the TFE gas to maintain 
the internal pressure of the reactor to be from 0.91 to 1.01 
MPaG. 

[0067] Every time When 15 g of the TFE gas Was added, 
15 mL of a mixed solution of PPVE/BrVE=98/2 (molar 
ratio) preliminarily prepared Was fed to the reactor. The 
addition of the mixed solution Was continued until 105 g of 
TFE Was consumed. The number of addition of such a mixed 
solution Was 7 in total, Which equals to 105 mL. When the 
total amount of the TFE gas added reached 120 g, the 
addition of TFE Was stopped, and then the internal tempera 
ture of the reactor Was cooled to 10° C. to terminate the 
polymerization reaction. The polymerization time Was about 
4.5 hours. By the above operation, a TFE/PPVE/BrVE 
copolymer latex containing BEA Was obtained. The coagu 
lated product formed during the emulsion polymerization 
Was collected, dried in an oven at 120° C. for 12 hours and 
Weighed, and its Weight Was 2.5 g. 
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[0068] The latex thus obtained Was added to a 3.6 N 
hydrochloric acid aqueous solution to coagulate it by pH 
adjustment to obtain a TFE/PPVE/BrVE copolymer. Such a 
copolymer Was collected by ?ltration, Washed With ultrapure 
Water and dried in an oven to obtain 380 g of a White 
TFE/PPVE/BrVE copolymer. 

[0069] The monomer copolymerization ratio of TFE/ 
PPVE/BrVE in the TFE/PPVE/BrVE copolymer thus 
obtained Was TFE/PPVE/BrVE=54/44/2 (molar ratio). 

EXAMPLE 3 

[0070] Into a 100 L polymerization vessel, 736 g of 
paraffin Wax, 59 L of ultrapure Water and 33 g of BEA Were 
charged. Then, it Was heated to 70° C. and subjected to 
nitrogen purge, folloWed by deaeration. Thereafter, TFE Was 
introduced to bring the pressure to be 1.9 MPa. With stirring, 
1 L of a 0.5 mass % disuccinic acid peroxide aqueous 
solution Was fed to initiate the polymerization. As the 
polymerization proceeds, TFE Was consumed, Whereby the 
pressure in the polymerization vessel Was decreased. 
Accordingly, TFE Was continuously supplied during the 
polymerization to maintain the pressure constant. After 45 
minutes from the initiation of the polymerization, the tem 
perature Was raised up to 90° C. at 6° C./hr. Further, When 
the amount ofTFE reached 6.6 kg, 1 L ofa 5.6 mass % BEA 
aqueous solution Was added. When 140 minutes passed from 
the initiation of the polymerization, the stirring and the 
supply of TFE Were stopped, and TFE in the polymerization 
vessel Was purged to terminate the polymerization. The 
obtained PTFE latex having a solid content of 24.3 mass % 
Was coagulated to separate PTFE in Wet state. Then, the 
separated PTFE in Wet state Was dried at 205° C. to obtain 
6,530 g of PTFE ?ne poWder. The coagulated product 
formed during the emulsion polymerization Was collected, 
dried in an oven at 120° C. for 12 hours and Weighed, and 
its Weight Was 63.2 g. 

EXAMPLE 4 

[0071] 793 g of a TFE/P copolymer Was obtained in the 
same manner as in Example 1 except that 

n-C6Fl3OCF2CF2OCF2COONH4 Was used instead of BEA. 
The coagulated product Was 5.1 g. The data are shoWn in 
Table 1. 

EXAMPLE 5 

[0072] 374 g of a TFE/PPVE/BrVE copolymer Was 
obtained in the same manner as in Example 2 except that 

n-C6Fl3OCF2CF2OCF2COONH4 Was used instead of BEA. 
The coagulated product Was 3.2 g. The data are shoWn in 
Table 1. 

EXAMPLE 6 

[0073] PTFE latex having a solid content of 24.0 mass % 
Was obtained in the same manner as in Example 3 except 

that n-C6FBOCFZCFZOCFZCOONH4 Was used instead of 
BEA. Then, 6,523 g of PTFE ?ne poWder Was obtained in 
the same manner as in Example 3. The coagulated product 
Was 68.6 g. The data are shoWn in Table 1. 

EXAMPLE 7 

[0074] 796 g of a TFE/P copolymer Was obtained in the 
same manner as in Example 1 except that 
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C4139O(CF2CF2O)2CFZCOONH4 Was used instead of BEA. 
The coagulated product Was 4.6 g. The data are shoWn in 
Table 1. 

EXAMPLE 8 

[0075] 378 g of a TFE/PPVE/BrVE copolymer Was 
obtained in the same manner as in Example 2 except that 

C4139O(CF2CF2O)2CF2COONH4 Was used instead of BEA. 
The coagulated product Was 2.8 g. The data are shoWn in 
Table 1. 

EXAMPLE 9 

[0076] PTFE latex having a solid content of 24.1 mass % 
Was obtained in the same manner as in Example 3 except 

that C4139O(CF2CF2O)2CF2COONH4 Was used instead of 
BEA. Then, 6,532 g of PTFE ?ne poWder Was obtained in 
the same manner as in Example 3. The coagulated product 
Was 63.7 g. The data are shoWn in Table 1. 

EXAMPLE 10 

[0077] To the PTFE latex containing the emulsi?er of the 
present invention having the PTFE concentration of 25.3 
mass % obtained in the same manner as in Example 3, a 5 
mass %, based on PTFE, of polyoxyethylene octylphenyl 
ether Was added. Thereafter, the mixture Was concentrated 
by an electroconcentration method to obtain 10.9 kg of a 60 
mass % PTFE latex. The dry mass of the coagulated product 
formed during this concentration Was 53 g, and it Was 4.9 
mass %, based on the obtained 60 mass % PTFE latex. 

COMPARATIVE EXAMPLE 1 

[0078] A TFE/P copolymer latex Was obtained in the same 
manner as in Example 1 except that ammonium per?uo 
rooctanoate (hereinafter referred to as APFO) Was used as an 
emulsi?er. The Rongalit aqueous solution consumed in this 
polymerization Was 51.1 g. The polymerization time Was 6.5 
hours. The coagulated product Was 8.9 g. Then, the latex Was 
coagulated and dried in the same manner as in Example 1 to 
obtain 786 g of a TFE/P copolymer. The ?uorine content in 
such a ?uoropolymer Was 57.9 mass %, and the copolymer 
ization ratio of TFE/ P calculated on the basis of this content 
Was 55.8/44.2 (molar ratio). 

COMPARATIVE EXAMPLE 2 

[0079] 369 g of a TFE/PPVE/BrVE copolymer Was 
obtained in the same manner as in Example 2 except that 
APFO Was used as an emulsi?er instead of BEA. The 
polymerization time Was 5.5 hours. The coagulated product 
Was 4.7 g. Further, the copolymerization ratio of TFE/PPVE/ 
BrVE=59/39/2 (molar ratio). 

COMPARATIVE EXAMPLE 3 

[0080] PTFE latex having a solid content of 23.5 mass % 
Was obtained in the same manner as in Example 3 except 
that APFO Was used as an emulsi?er instead of BEA. Then, 
6,519 g of PTFE ?ne poWder Was obtained in the same 
manner as in Example 3. The coagulated product Was 98.3 
g. The data are shoWn in Table 1. 

COMPARATIVE EXAMPLE 4 

[0081] To the PTFE latex containing APFO having the 
PTFE concentration of 24.8 mass % obtained in the same 
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manner as in Comparative Example 3, a 5 mass %, based on 
PTFE, of polyoxyethylene octylphenyl ether Was added. 
Thereafter, the mixture Was concentrated by an electrocon 
centration method to obtain 10.8 kg of a 60 mass % PTFE 
latex. The dry mass of the coagulated product formed during 
this concentration Was 83 g, and it Was 7.7 mass %, based 
on the obtained 60 mass % PTFE latex. 

[0082] The productivity of the ?uoropolymer latex and the 
storage stability of the ?uoropolymer latex in Examples and 
Comparative Examples Were evaluated by the following 
method. 

(1) Productivity of ?uoropolymer latex 

[0083] The productivity of the ?uoropolymer latex Was 
evaluated by the folloWing standards. 

[0084] High: Polymerization rate is faster than a conven 
tional emulsi?er. 

[0085] Medium: Polymerization rate is equivalent to a 
conventional emulsi?er. 

[0086] LoW: Polymerization rate is sloWer than a conven 
tional emulsi?er. 

(2) Storage stability of ?uoropolymer latex 

[0087] The obtained ?uoropolymer latex Was diluted With 
deionized Water so as to bring its polymer concentration to 
be 30 mass % Then, into a cylindrical glass container having 
a height of 10 cm and an internal volume of 100 mL, the 
latex Was charged, sealed and left to stand in a dark cold 
place for 1 month. And then, the ratio of a transparent layer 
Which is the upper layer of the latex thus formed by the 
standing, Was calculated by percentage. The smaller the 
value the higher the storage stability. 

TABLE 1 

Fluorine 
containing Productivity Storage 

emulsi?er of Polymer- of stability of 
formula 1 ization ?uoropolymer ?uoropolymer 

n m A time (hr) latex latex 

Ex. 1 4 1 NH4 5.5 High 1 
Ex. 2 4 1 NH4 4.5 High 1 
Ex. 3 4 1 NH4 2.3 High 42 
Ex. 4 6 1 NH4 6.0 High 2 
Ex. 5 6 1 NH4 5.0 High 2 
Ex. 6 6 1 NH4 2.5 High 45 
Ex. 7 4 2 NH4 6.0 High 1 
Ex. 8 4 2 NH4 5.0 High 1 
Ex. 9 4 2 NH4 2.5 High 43 

[0088] 

TABLE 2 

Productivity Storage 
Polymer- of stability of 
ization ?uoropolymer ?uoropolymer 

Emulsi?er time (hr) latex latex 

Comp. Ex. 1 APFO 6.5 Medium 5 
Comp. Ex. 2 APFO 5.5 Medium 6 
Comp. Ex. 3 APFO 2.7 Medium 73 
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INDUSTRIAL APPLICABILITY 

[0089] The ?uoropolymer latex of the present invention 
may be used for producing a latex of a ?uoropolymer such 
as a ?uororubber or a ?uororesin. The ?uoropolymer latex of 
the present invention may be used as a coating agent for 
various materials such as metal substrates, inorganic oxide 
substrates, polymer substrates, synthetic ?bers, glass ?bers, 
carbon ?bers or natural ?bers. Further, the ?uoropolymer 
obtained by coagulating the ?uoropolymer latex is useful as 
a material excellent in heat resistance, oil resistance, chemi 
cal resistance, Weather resistance, non-tackiness, antifouling 
property, Water repellency, oil repellency, solvent repellency, 
etc. 

[0090] The entire disclosure of Japanese Patent Applica 
tion No. 2004-220860 ?led on Jul. 28, 2004 including 
speci?cation, claims and summary is incorporated herein by 
reference in its entirety. 

What is claimed is: 
1. A ?uoropolymer latex characterized by comprising a 

?uoropolymer and a ?uorine-containing emulsi?er repre 
sented by the formula (1): F(CF2)nO(CF2CF2O)mCF2COOA 
(Wherein A is a hydrogen atom, an alkali metal or NH4, n is 
an integer of from 3 to 10, and m is 0 or an integer of from 
1 to 3). 

2. The ?uoropolymer latex according to claim 1, Wherein 
the ?uoropolymer is a polymer of at least one ?uoromono 
mer selected from the group consisting of tetra?uoroethyl 
ene, vinylidene ?uoride, hexa?uoropropylene, 
CF2=C(ORf)nF2_n(Wherein Rf is a C1_8 per?uoroalkyl group 
or a per?uorooxyalkylene group containing at least one ether 
bond per molecule, n is 1 or 2, and any of carbon chains may 
be a straight chain, may contain a branched chain or may 
have a cyclic structure) and chlorotri?uoroethylene, if nec 
essary With at least one monomer selected from the group 

consisting of CH2=CHOR (Wherein R is a C1_8 alkyl group 
or an oxyalkylene group containing at least one ether bond, 
and any of carbon chains may be a straight chain, may 
contain a branched chain or may have a cyclic structure), 
propylene and ethylene, and if necessary With at most 10 
mol % of crosslinking group-containing monomer. 

3. The ?uoropolymer latex according to claim 1, Wherein 
the ?uoropolymer is at least one member selected from the 
group consisting of a tetra?uoroethylene polymer, a tet 
ra?uoroethylene/chlorotri?uoroethylene copolymer, a tet 
ra?uoroethylene/propylene copolymer, a tetra?uoroethyl 
ene/hexa?uoropropylene copolymer, a vinylidene ?uoride/ 
hexa?uoropropylene copolymer, a tetra?uoroethylene/ 
vinylidene ?uoride/hexa?uoropropylene copolymer, a 
tetra?uoroethylene/CF2=CFOCF3 copolymer, a tetra?uoro 
ethylene/CF2=CFOC3F7 copolymer, a tetra?uoroethylene/ 
CF2=CFOCF3/CF2=CFOC3F7 copolymer, a tetra?uoroet 
hylene/CF2=C(OC2F5)2 copolymer, a tetra?uoroethylene/ 
methyl vinyl ether copolymer, a tetra?uoroethylene/ethyl 
vinyl ether copolymer, a tetra?uoroethylene/n-butyl vinyl 
ether copolymer, a tetra?uoroethylene/ethyl vinyl ether/n 
butyl vinyl ether copolymer, a vinylidene ?uoride/ 
CF2=CFOC3F7 copolymer, an ethylene/hexa?uoropropy 
lene copolymer and a tetra?uoroethylene/propylene/ 
vinylidene ?uoride copolymer. 

4. The ?uoropolymer latex according to claim 1, Wherein 
the ?uoropolymer is at least one member selected from the 
group consisting of a tetra?uoroethylene polymer, a tet 
ra?uoroethylene (from 40 to 60 mol %)/propylene (from 60 
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to 40 mol %) copolymer, a tetra?uoroethylene (from 40 to 
70 mol %)/CF2=CFOCF3 (from 60 to 30 mol %) copoly 
mer, a tetra?uoroethylene (from 40 to 70 mol 
%)/CFZ=CFOC3F7 (from 60 to 30 mol %) copolymer, a 
tetra?uoroethylene (from 40 to 70 mol %)/CF2=C(OC2F5)2 
(from 60 to 30 mol %) copolymer, a tetra?uoroethylene 
(from 70 to 30 mol %)/methyl Vinyl ether (from 30 to 70 mol 
%) copolymer, a tetra?uoroethylene (from 70 to 30 mol 
%)/ethyl Vinyl ether (from 30 to 70 mol %) copolymer, a 
tetra?uoroethylene (from 70 to 30 mol %)/n-butyl Vinyl 
ether (from 30 to 70 mol %) copolymer, a tetra?uoroethyl 
ene (from 60 to 30 mol %)/ethyl Vinyl ether (from 1 to 69 
mol %)/n-butyl Vinyl ether (from 1 to 69 mol %) copolymer, 
a Vinylidene ?uoride (from 40 to 70 mol %)/CF2=CFOC3F7 
(from 60 to 30 mol %) copolymer, an ethylene (from 40 to 
60 mol %)/hexa?uoropropylene (from 60 to 40 mol %) 
copolymer and a tetra?uoroethylene (from 30 to 60 mol 
%)/propylene (from 20 to 50 mol %)/Vinylidene ?uoride 
(from 1 to 40 mol %) copolymer. 

5. The ?uoropolymer latex according to claim 1, Wherein 
the ?uorine-containing emulsi?er is 
F(CF2)nOCF2CF2OCF2COOA (Wherein A is a hydrogen 
atom, an alkali metal or NH4, and n is 3 or 4). 

6. A process for producing a ?uoropolymer latex, Which 
comprises emulsion polymerizing a ?uoromonomer in an 
aqueous medium containing from 0.001 to 10.0 mass % of 
a ?uorine-containing emulsi?er represented by the formula 
(1): F(CF2)nO(CF2CF2O)mCF2COOA (Wherein A is a 
hydrogen atom, an alkali metal or NH4, n is an integer of 
from 3 to 10, and m is 0 or an integer of from 1 to 3) to obtain 
the ?uoropolymer latex. 
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7. The process for producing a ?uoropolymer latex 
according to claim 6, Wherein the ?uoromonomer is at least 
one ?uoromonomer selected from the group consisting of 
tetra?uoroethylene, Vinylidene ?uoride, hexa?uoropropy 
lene, CF2=C(ORf)nF2_n (Wherein Rf is a C L8 per?uoroalkyl 
group or a per?uorooxyalkylene group containing at least 
one ether bond per molecule, n is 1 or 2, and any of carbon 
chains may be a straight chain, may contain a branched 
chain or may have a cyclic structure) and chlorotri?uoroet 
hylene, and, if necessary, at least one monomer selected 
from the group consisting of CH2=CHOR (Wherein R is a 
Cl_8 alkyl group or an oxyalkylene group containing at least 
one ether bond, and any of carbon chains may be a straight 
chain, may contain a branched chain or may have a cyclic 
structure), propylene and ethylene is copolymeriZed and if 
necessary, at most 10 mol % of crosslinking group-contain 
ing monomer is copolymeriZed. 

8. The process for producing a ?uoropolymer latex 
according to claim 6, Wherein the ?uorine-containing emul 
si?er is F(CF2)nOCF2CF2OCF2COOA (Wherein A is a 
hydrogen atom, an alkali metal or NH4, and n is 3 or 4). 

9. A ?uoropolymer latex Which is obtained by concen 
trating a ?uoropolymer latex obtained by the process as 
de?ned in claim 6, to a ?uoropolymer concentration of at 
least 30 mass %. 

10. A ?uoropolymer Which is obtained by coagulating a 
?uoropolymer latex obtained by the process as de?ned in 
claim 6. 


