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FLUORINE-CONTAINING RESIN COMPOSITION 

TECHNICAL FIELD 

0001. The present invention relates to a resin composition 
comprising a fluorinated polymer having a high fluorine 
content and a polymer containing no fluorine, which are 
uniformly and finely dispersed and mixed by a dispersing 
agent. 

BACKGROUND ART 

0002 Heretofore, fluorinated polymers represented by a 
tetrafluoroethylene polymer, are excellent in heat resistance, 
flame retardant properties, chemical resistance, weather 
resistance, anti-Sticking properties, low frictional properties 
and low dielectric properties, and used in a wide range of 
fields including, for example, a coating material for heat 
resistant flame-retardant electrical wires, a corrosion-resis 
tant piping material for chemical plants, a material for 
agricultural vinyl film houses, and a mold release coating 
material for kitchen equipment. 
0.003 Such properties are derived from the three points of 
a Strong C-F bond, a Small polarizability and a weak 
intermolecular cohesion energy. Particularly, a low intermo 
lecular cohesion energy makes the Surface energy of the 
polymer low, whereby the affinity with another material, 
particularly with a polymer containing no fluorine, is low. 
Accordingly, a composition comprising a fluorinated poly 
mer and a polymer containing no fluorine, one of which is 
uniformly and finely dispersed in the other polymer, can not 
be obtained. 

0004) To overcome this problem, the present inventors 
have proposed a composition comprising a fluorinated poly 
mer, a non-fluorinated polymer, and as a dispersing agent, a 
grafted polymer obtained by reacting a fluorinated polymer 
having hydrogen atoms bonded to carbon atoms in its main 
chain, with a vinyl monomer having a functional group, 
while generating radicals, before (JP-A-7-216343). 
0005. This dispersing agent is effective for a fluorinated 
polymer having a low fluorine content, Such as one having 
hydrogen atoms bonded to carbon atoms in its main chain in 
a certain proportion. However, there is a limitation for 
uniformly and finely dispersing a non-fluorinated polymer 
with a polymer having a high fluorine content, or with a 
polymer containing Substantially no hydrogen atom bonded 
to carbon atoms in its main chain. 

DISCLOSURE OF THE INVENTION 

0006 The present invention has been made to overcome 
the above-mentioned problems. The present inventors have 
found that a fluorine-containing resin composition compris 
ing a polymer having a high fluorine content and a non 
fluorinated polymer containing no fluorine, which are uni 
formly and finely dispersed and mixed, can be obtained, by 
using a fluorinated compound having, as a functional group, 
a carboxylic acid group or its derivative, or a Sulfonic acid 
group or its derivative, in its molecule, as a dispersing agent 
to disperse and mix the polymers, and the present invention 
has been accomplished. 
0007 Namely, the present invention provides a fluorine 
containing resin composition which comprises, in 100 parts 
by weight of the composition, from 2 to 89 parts by weight 
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of a fluorinated polymer (a) which has a fluorine content of 
at least 65 wt % in its polymer molecule (hereinafter referred 
to as fluorinated polymer (a)), from 97 to 10 parts by weight 
of a polymer (b) containing no fluorine (hereinafter referred 
to as non-fluorinated polymer (b)), and from 1 to 35 parts by 
weight of a functional group-containing fluorinated com 
pound (c) having, as a functional group, a carboxylic acid 
group or its derivative, or a Sulfonic acid group or its 
derivative, in its molecule. 

0008 Here, the fluorinated polymer (a) has neither car 
boxylic acid group or its derivative, nor Sulfonic acid group 
or its derivative, in its molecule, and it is different from the 
functional group-containing fluorinated compound (c). 
0009. The composition of the present invention has an 
island Structure in which depending upon the amounts of the 
fluorinated polymer (a) and the non-fluorinated polymer (b) 
to be blended, the component with a Smaller blending 
amount is dispersed in the other component. Accordingly, in 
the present invention, the component to be dispersed uni 
formly and finely, is not limited, and the Structure of the 
composition may be Such that the fluorinated polymer (a) is 
dispersed in the non-fluorinated polymer (b), or the structure 
may be Such that the non-fluorinated polymer (b) is dis 
persed in the fluorinated polymer (a). 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

0010. As the fluorinated polymer (a) to be used in the 
present invention, a fluorinated polymer having a fluorine 
content of at least 65 wt % in its polymer molecule is used. 
Further, in View of heat resistance of the polymer, a polymer 
having a fluorine content of at least 70 wt % is preferably 
used. 

0011. As a preferred fluorinated polymer (a), a 
homopolymer of a fluoroolefin selected from tetrafluoroet 
hylene (hereinafter referred to as TFE) and chlorotrifluoro 
ethylene (hereinafter referred to as CTFE), or a copolymer 
of a fluoroolefin with a fluorinated monomer Such as per 
fluoro(alkyl vinyl ether), hexafluoropropylene (hereinafter 
referred to as HFP), vinylidene fluoride or vinyl fluoride, 
may be used. Further, a copolymer of the above-mentioned 
fluoroolefin with an O-olefin containing no fluorine Such as 
ethylene, propylene or butene, may be used, So long as the 
fluorine content in its polymer is at least 65 wt %. 
0012. As a specific example of such a fluorinated poly 
mer, a TFE polymer (hereinafter referred to as PTFE), a 
CTFE polymer (hereinafter referred to as PCTFE), a TFE 
HFP copolymer (hereinafter referred to as FEP), a TFE 
perfluoro alkyl vinyl ether) copolymer (hereinafter referred 
to as PFA), a TFE-ethylene copolymer (hereinafter referred 
to as ETFE), a CTFE-ethylene copolymer or a TFE-propy 
lene copolymer may, for example, be mentioned. Preferred 
is PTFE, PCTFE, FEP or PFA, and particularly preferred is 
PFA, in view of heat resistance and chemical stability. 
0013 The non-fluorinated polymer (b) to be used in the 
present invention is a polymer containing no fluorine atom 
in its molecule. 

0014) The non-fluorinated polymer (b) is preferably a 
heat-resistant polymer capable of being melted and mixed 
with a fluorinated polymer having a high heat resistance. It 
is particularly preferably a polymer having a glass transition 
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point (Tg) of at least 140° C. as an index of the heat 
resistance. As a specific example of the non-fluorinated 
polymer (b), an engineering plastic Such as a polyamide 
(hereinafter referred to as PA), a polyamidoimide (herein 
after referred to as PAI), a polyetherimide (hereinafter 
referred to as PEI), a thermoplastic polyimide, a polycar 
bonate (hereinafter referred to as PC), a polysulfone (here 
inafter referred to as PSF), a polyether sulfone (hereinafter 
referred to as PES), a polyether ether ketone (hereinafter 
referred to as PEEK), a polyallylate (hereinafter referred to 
as PAR), a modified PPO, a reinforced PET or a liquid 
crystal polymer (hereinafter referred to as LCP) may, for 
example, be mentioned. Among these, particularly preferred 
is PEI, PAI, a polybismaleimide, a thermoplastic polyimide 
or PES, and most preferred is PEI. 
0.015 The contents of these fluorinated polymer (a) and 
non-fluorinated polymer (b) is such that in 100 parts by 
weight of the composition, the fluorinated polymer (a) is 
from 2 to 89 parts by weight, preferably from 10 to 44 parts 
by weight, and the non-fluorinated polymer (b) is from 97 to 
10 parts by weight, preferably from 89 to 55 parts by weight. 
0016. In the present invention, as a dispersing agent, a 
functional group-containing fluorinated compound (c) hav 
ing, as a functional group, a carboxylic acid group or its 
derivative, or a Sulfonic acid group or its derivative, in its 
molecule (hereinafter referred to as dispersing agent (c)) is 
used. By using the dispersing agent (c), a composition 
having a structure in which the above-mentioned (a) and (b) 
are uniformly and finely dispersed, can be obtained. The 
composition of the present invention can not be obtained by 
Simply blending (a) and (b). Such a dispersing agent can 
commonly be available as a Surface active agent. Further, in 
view of the affinity with the fluorinated polymer (a), a 
compound containing fluorine is preferably used. 
0.017. As a specific example of the dispersing agent (c) 
having, as a functional group, a carboxylic acid group or its 
derivative in its molecule, a perfluoroalkyl carboxylic acid 
such as CFCOOH, C.F.COOH, CFCOOH, 
CFCOOH, CFCOOH or CFCOOH, or its alkyl 
ester compound Such as a methyl ester and an ethyl ester, its 
alkali metal Salt or its ammonium Salt, may, for example, be 
mentioned. Further, a polyfluoroalkyl carboxylic acid hav 
ing Some of fluorine atoms in the perfluoroalkyl group of the 
above-mentioned compound Substituted by hydrogen atoms 
or other halogen atoms, or its derivative may, for example, 
be mentioned. 

0.018 Further, as another specific example of the dispers 
ing agent (c), a perfluoroalkyl ether carboxylic acid Such as 
C.F.OCF(CF)COOH and 
CFOCF(CF)CFOCF(CF)COOH, or its alkyl ester com 
pound Such as a methyl ester or an ethyl ester, its alkali metal 
Salt or its ammonium Salt, may, for example, be mentioned. 
Further, a polyfluoroalkyl carboxylic acid having Some of 
fluorine atoms in the perfluoroalkyl group in the above 
mentioned compound Substituted by hydrogen atoms or 
other halogen atoms, or its derivative may, for example, be 
mentioned. 

0.019 Still further, as another specific example of the 
dispersing agent (c), a perfluoroalkyl dicarboxylic acid Such 
as CFs(COOH), C.F.(COOH) or CF (COOH), or its 
alkyl ester compound Such as a methyl ester or an ethyl ester, 
its alkali metal Salt or its ammonium Salt, may, for example, 
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be mentioned. Further, a polyfluoroalkyl carboxylic acid 
having Some of fluorine atoms in the perfluoroalkyl group of 
the above-mentioned compound Substituted by hydrogen 
atoms or other halogen atoms, or its derivative may, for 
example, be mentioned. 
0020) Further, as a specific example of the dispersing 
agent (c) having, as a functional group, a Sulfonic acid group 
or its derivative in its molecule, a Series of the above 
mentioned compounds having the carboxylic acid group 
Substituted by a Sulfonic acid group, may be mentioned. 
0021. In the present invention, in view of dispersibility, 
the dispersing agent (c) is most preferably a fluorinated 
polymer containing polymer units based on an ethylene type 
monomer (hereinafter referred to as monomer (1)) having, as 
a functional group, at least one type of a carboxylic acid 
group or its derivative, or a Sulfonic acid group or its 
derivative, in its molecule. 

0022 Here, in view of heat resistance, the monomer (1) 
having a carboxylic acid group or its derivative in its 
molecule is preferably a fluorinated monomer. As a preferred 
Specific example of the monomer (1) having a carboxylic 
acid group or its derivative in its molecule, a monomer 
having an ethylene type polymerizable functional group and 

carboxylic acid grOup, Such S 
CF=CFOCFCFCF-COOH, CF=CFOCFCF-COOH, 
CF=CFOCFCF(CF)OCFCF-COOH O 
CH=CHCFCFCF-COOH, or its alkyl ester compound 
Such as a methyl ester or an ethyl ester, its alkali metal Salt 
or its ammonium salt, may, for example, be mentioned. 
0023. As a preferred specific example of the monomer (1) 
having, as a functional group, a Sulfonic acid group or its 
derivative in its molecule, a monomer having an ethylene 
type polymerizable functional group and a Sulfonic acid 
grOup, Such S CF=CFOCFCFCFSOH, 
CF=CFOCFCFSOH, 
CF=CFOCFCF(CF)OCFCFSOF O 
CH=CHCFCFCFSOH, or its alkyl ester compound 
Such as a methyl ester or an ethyl ester, its alkali metal Salt, 
its ammonium Salt or its halide may, for example, be 
mentioned. 

0024. As a polymer of such a monomer (1), a homopoly 
mer of the above-mentioned monomer (1), a copolymer of 
at least two types of the above-mentioned monomers (1) or 
a copolymer of the above-mentioned monomer (1) with an 
ethylene type monomer (hereinafter referred to as monomer 
(2)) copolymerizable with the above-mentioned monomer 
(1), may be used. 
0025. As the ethylene type monomer (2), an O-olefin such 
as ethylene or propylene, a vinyl ether or a vinyl ester may 
be mentioned. Preferred is an ethylene type fluorinated 
monomer having Some or all hydrogen atoms in Such a 
monomer Substituted by fluorine atoms. As a preferred 
specific example of the monomer (2), TFE, CTFE, HFP or 
a perfluoro(alkyl vinyl ether) may, for example, be men 
tioned. The monomer (2) may be used alone or in combi 
nation as a mixture of two or more of them. 

0026. In the copolymer of the above-mentioned mono 
mer (1) and monomer (2), the ratio of polymer units based 
on the monomer (1) is preferably from 3 to 30 mol %, more 
preferably from 3 to 15 mol%. If the ratio of the polymer 
units based on the monomer (1) is Small, the effect as a 
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dispersing agent is Small, and if the ratio is large, the effect 
as a dispersing agent is also Small. 
0027. The molecular weight of the polymer of the dis 
persing agent (c) is not particularly limited. However, it is 
preferably high within a range of not exceeding the molecu 
lar weight of the fluorinated polymer (a) to be used. If the 
molecular weight of the dispersing agent (c) is higher than 
the fluorinated polymer (a), melt-processing properties of 
the obtained composition may decrease, in Some cases. 
Further, if the molecular weight of the dispersing agent (c) 
is extremely low, heat Stability of the dispersing agent itself 
may decrease, whereby the dispersing effect can not be 
obtained, in Some cases. 
0028. The polymer of the dispersing agent (c) can be 
produced by a common radical polymerization method. 
Further, as the polymerization type, an emulsion polymer 
ization, a Solution polymerization or a Suspension polymer 
ization may, for example, be employed. 
0029. The content of the dispersing agent (c) is from 1 to 
35 parts by weight, preferably from 5 to 32 parts by weight, 
in 100 parts by weight of the composition. If the content of 
the dispersing agent (c) is less than 1 part by weight, the 
dispersibility of the mixture tends to be low, and if it exceeds 
35 parts by weight, mechanical properties of the composi 
tion tends to deteriorate due to the dispersing agent (c), Such 
being unfavorable. 
0030 The composition of the present invention can be 
produced by melt-mixing the components. It is preferred to 
mechanically knead the components at the temperature at 
which all the components are melted. The melt-mixing can 
be carried out by using e.g. a high temperature kneader or a 
Screw extruder. Preferably, a twin-Screw extruder is used, to 
carry out the mixing more vigorously. 
0031. The fluorine-containing resin composition of the 
present invention can be applied, as a molding material, to 
production of various molded products. In Such a case, 
various types of fillerS Such as an inorganic powder, glass 
fibers, carbon fibers, a metal oxide and carbon, may be 
blended with the fluorine-containing resin composition of 
the present invention, within a range of not impairing the 
performances. Further, other than the fillers, optional addi 
tives Such as a pigment, an ultraViolet absorber, a photosta 
bilizer and an antioxidant, may be blended with the fluorine 
containing resin composition of the present invention, 
depending upon the application. 
0032. By using the fluorine-containing resin composition 
of the present invention as a molding material, a molded 
product can be produced by a known molding method Such 
as an injection molding, an extrusion molding, a co-extru 
Sion molding, an inflation molding, coating or a transfer 
molding using a mold. 
0033. Further, the fluorine-containing resin composition 
of the present invention is uniformly and finely dispersed, 
and accordingly the obtained molded product is excellent in 
mechanical properties. Particularly, a composition of the 
fluorinated polymer (a) and the non-fluorinated polymer (b) 
which are uniformly and finely dispersed, having a high 
impact Strength of the obtained molded product, can be 
obtained. 

0034. Now, the present invention will be described in 
further detail with reference to Examples and Comparative 
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Examples. However, it should be understood that the present 
invention is by no means restricted to Such specific 
Examples. The content of polymer units in a resin in each 
Reference Example was obtained by measurements by NMR 
Spectra. 

0035) Physical properties of a molded product of a fluo 
rine-containing resin composition in each Example and 
Comparative Example, were measured by the following 
methods. 

0.036 (1) Dispersed Particle Size 
0037. The dispersed particle size was obtained by obser 
Vation by a Scanning electron microScope, followed by 
image processing, and represented as an average Value of 
dispersed components. 
0.038 (2) Izot Impact Strength 
0039 The Izot impact strength was measured in accor 
dance with ASTM D256. 

0040 (3) Tensile Strength and Tensile Elongation 
0041. The tensile strength and the tensile elongation were 
measured in accordance with ASTM D790. 

REFERENCE EXAMPLE 1. 

0042 Synthesis of a Carboxylate Group-Containing Dis 
persing Agent (c) 
0043. A stainless autoclave with an internal volume of 2 

l equipped with a stirrer was deaerated, 60 g of 
CF=CFOCFCFCF-COOCH, 0.68 g of methanol and 
1200 g of 1,3-dichloro-1,1,2,2,3-pentafluoropropane (here 
inafter referred to as HCFC225cb) were put therein, the 
internal temperature was adjusted to 50° C., and 50 g of TFE 
was introduced therein so that the pressure was 2.8 kg/cm. 
2 ml of a HCFC225cb solution containing 2.5 wt % of 
(CF,COO) as an initiator was injected therein, to initiate 
the polymerization. AS the internal pressure would decrease 
with the progreSS of the polymerization reaction, TFE was 
continuously added thereto to keep a constant pressure. 
Further, the above-mentioned initiator was optionally added 
thereto during the polymerization, to continue the polymer 
ization, and when the consumption of TFE reached 80 g, an 
unreacted monomer was discharged to terminate the reac 
tion. 

0044) The polymer (hereinafter referred to as resin 1) 
obtained by washing and drying, was analyzed by F-NMR 
and H-NMR spectra, whereupon it contained 4.0 mol % of 
polymer units based on CF=CFOCFCFCF-COOCH, 
and the volume flow rate was 370 mm/sec as measured by 
a flow tester manufactured by Shimadzu Corp., with a die of 
2.095 mmøx8 mmL with a load of 7 kg at a temperature of 
380° C. 

REFERENCE EXAMPLE 2 

0045 Synthesis of a Carboxylate Group-Containing Dis 
persing Agent (c) 
0046 A stainless autoclave with an internal volume of 
500 ml equipped with a stirrer was deaerated, 288 g of 
deionized water, 8.2 g of CF=CFOCF7, 49.5 g of 
CF=CFOCFCFCF-COOCH, 0.7 g of perfluoroammo 
nium nonanoate, and 0.24 g of ammonium perSulfate as an 
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initiator, were put therein, the internal temperature was 
adjusted to 55 C., and TFE was introduced therein so that 
the pressure was 12.8 kgf/cm. As the internal pressure 
would decrease with the progress of the polymerization 
reaction, 37 g of TFE was continuously added thereto to 
keep a constant pressure, whereupon an unreacted monomer 
was discharged to terminate the reaction. 
0047 The polymer (hereinafter referred to as resin 2) 
obtained by washing and drying, was analyzed by F-NMR 
and H-NMR spectra, whereupon it contained 12.3 mol % of 
polymer units based on CF=CFOCFCFCF-COOCH 
and 2.3 mol % of units based on CF=CFOCF, and the 
volume flow rate was 251 mm/sec as measured by a flow 
tester manufactured by Shimadzu Corp., with a die of 2.095 
mmøx8 mmL with a load of 7 kg at a temperature of 380 
C. 

REFERENCE EXAMPLE 3 

0.048 Synthesis of a Sulfonyl Fluoride Group-Containing 
Dispersing Agent (c) 
0049 286 g of HCFC225cb and 0.29 g of C, O'-azobi 
Sisobutylonitrile were charged in a stainless pressure-resis 
tant reactor with an internal volume of 1000 ml, and 372g 
of CF=CFOCF,C(CF.)FOCF.CFSOF and 78 g of 
CF=CFOCF, were charged therein. After an adequate 
deaeration, the temperature was raised to a polymerization 
temperature of 70° C., and the pressure was increased to a 
predetermined pressure of 12.2 kg/cm by TFE, to carry out 
the reaction. The polymerization was carried out while 
introducing TFE, the pressure was kept to said predeter 
mined pressure, and the reaction was terminated after 8 
hours. 

0050. The polymer (hereinafter referred to as resin 3) 
obtained by washing and drying, was analyzed by F-NMR 
and H-NMR spectra, whereupon it contained 12.3 mol % of 
polymer units based on a monomer of 
CF=CFOCFCF(CF)OCFCFSOF and 4.3 mol % of 
units based on CF=CFOCF7, and the volume flow rate 
was 981 mm/sec as measured by a flow tester manufactured 
by Shimadzu Corp., with a die of 2.095 mmøx8 mmL with 
a load of 7 kg at a temperature of 380 C. 

EXAMPLE 1. 

0051) 30 Parts by weight of PFA (AFLON PFA P-63, 
manufactured by Asahi Glass Company Ltd., Volume flow 
rate as measured under the Same conditions as in Reference 
Examples: 17 mm/sec) as the fluorinated polymer (a), 65 
parts by weight of PEI (ULTEM 1000, manufactured by 
Nippon GE Plastic) as the non-fluorinated polymer (b) and 
5 parts by weight of CFOCF(CF)CFOCF(CF)COOH 
(hereinafter referred to as compound 1) as the dispersing 
agent (c) were mixed and extruded by the twin-screw 
extruder at 350° C., to prepare pellets. Further, a test 
Specimen was prepared by an injection molding of the 
pellets at 370 C., whereupon various physical properties 
were measured. The results are shown in Table 1. 

EXAMPLE 2 

0052) 10 Parts by weight of PFA (AFLON PFA P-63, 
manufactured by Asahi Glass Company Ltd.) as the fluori 
nated polymer (a), 65 parts by weight of PEI (ULTEM 1000, 
manufactured by Nippon GE Plastic) as the non-fluorinated 
polymer (b) and 25 parts by weight of the resin 1 as the 
dispersing agent (c) were mixed and extruded by a twin 
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screw extruder at 350° C., to prepare pellets. Further, a test 
Specimen was prepared by an injection molding of the 
pellets at 370° C., whereupon physical properties were 
measured in the same manner as in Example 1. The results 
are shown in Table 1. 

EXAMPLES 3 to 8 

0053 PFA (AFLON PFA P-63, manufactured by Asahi 
Glass Company Ltd.) as the fluorinated polymer (a), PEI 
(ULTEM 1000, manufactured by Nippon GE Plastic) as the 
non-fluorinated polymer (b) and the resin 2 as the dispersing 
agent (c) with respective weight ratio, were mixed and 
extruded by a twin-screw extruder at 350° C. to prepare 
pellets. Further, a test Specimen was prepared by an injection 
molding of the pellets at 370° C., whereupon physical 
properties were measured in the same manner as in Example 
1. The results are shown in Table 1. 

EXAMPLE 9 

0054) 10 Parts by weight of PFA (AFLON PFA P-63, 
manufactured by Asahi Glass Company Ltd.) as the fluori 
nated polymer (a), 65 parts by weight of PEI (ULTEM 1000, 
manufactured by Nippon GE Plastic) as the non-fluorinated 
polymer (b) and 25 parts by weight of the resin 3 as the 
dispersing agent (c) were mixed and extruded by a twin 
screw extruder at 350° C., to prepare pellets. Further, a test 
Specimen was prepared by an injection molding of the 
pellets at 370° C., whereupon physical properties were 
measured in the same manner as in Example 1. The results 
are shown in Table 1. 

EXAMPLE 10 (COMPARATIVE EXAMPLE) 
0055 Pellets were prepared by a twin-screw extruder in 
the same manner as in Examples, except that 35 parts by 
weight of PFA (AFLON PFA P-63, manufactured by Asahi 
Glass Company Ltd.) as the fluorinated polymer (a) and 65 
parts by weight of PEI (ULTEM 1000, manufactured by 
Nippon GE Plastic) as the non-fluorinated polymer (b) alone 
were used, and the dispersing agent (c) was not blended 
there with. A test Specimen was prepared by an injection 
molding, whereupon physical properties were measured in 
the same manner as in Example 1. The results are shown in 
Table 1. 

0056. When the dispersing agent (c) was not used, the 
dispersed particle size in the blend composition tended to be 
large, mechanical properties of the obtained molded product 
tended to be low, and particularly, the Izot impact Strength 
tended to be low. 

TABLE 1. 

Ex. 1 Ex. 2 Ex. 3 Ex. 4 Ex. 5 

Composition Fluorinated 3O 10 17.5 15 12.5 
ratio (parts polymer (a) 
by weight) Non-fluorinated 65 65 65 65 65 

polymer (b) 
Dispersing 
agent (c) 

Compound 1 5 
Resin 1 25 
(Ref. Ex. 1) 
Resin 2 - 17.5 20 22.5 
(Ref. Ex. 2) 
Resin 3 
(Ref. Ex. 3) 
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TABLE 1-continued 

Properties Dispersed particle 4.8 2.0 O.8 11 1.3 
size (um) 
Tensile strength 68.1 71.8 72.4 78.8 73.6 
(MPa) 
Tensile elongation 3.2 5.9 12.0 9.6 7.5 
(%) 
Izot impact 2O.2 21.2 20.7 25.3 26.9 
strength 
(notched) (KJ/m) 
Izot impact 59.7 88.4 Sur- Sur- 151.3 
strength vival vival 
(unnotched) (KJ/m) 

Ex. 6 Ex. 7. Ex. 8 Ex. 9 Ex. 10 

Composition Fluorinated 1O 5 3 1O 35 
ratio (parts polymer (a) 
by weight) Non-fluorinated 65 65 65 65 65 

polymer (b) 
Dispersing 
agent (c) 

Compound 1 
Resin 1 
(Ref. Ex. 1) 
Resin 2 25 30 32 
(Ref. Ex. 2) 
Resin 3 - 25 
(Ref. Ex. 3) 
Dispersed particle 1.5 2.2 2.8 1.1 5.6 
size (um) 
Tensile strength 70.6 7.O.3 75.4 69.9 53.1 
(MPa) 
Tensile elongation 6.O 5.3 5.3 6.O 3.1 
(%) 
Izot impact 22.1 12.7 
strength 
(notched) (KJ/m) 
Izot impact 127.4 72.7 39.9 93.7 2O.O 
strength 
(unnotched) (KJ/m) 

Properties 

8.4 20.4 4.5 

INDUSTRIAL APPLICABILITY 

0057 The fluorine-containing resin composition of the 
present invention is a material having performances as a 
fluorinated polymer and performances as a non-fluorinated 
polymer Simultaneously, and is excellent in mechanical 
Strength and elongation of the obtained molded product. The 
fluorine-containing resin composition of the present inven 
tion can be used in a wide range of fields including, for 
example, a Sealing material and a bearing material. 

1. A fluorine-containing resin composition which com 
prises, in 100 parts by weight of the composition, from 2 to 
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89 parts by weight of a fluorinated polymer (a) which has a 
fluorine content of at least 65 wt % in its polymer molecule, 
from 97 to 10 parts by weight of a polymer (b) containing 
no fluorine, and from 1 to 35 parts by weight of a functional 
group-containing fluorinated compound (c) having, as a 
functional group, a carboxylic acid group or its derivative, or 
a Sulfonic acid group or its derivative, in its molecule. 

2. The fluorine-containing resin composition according to 
claim 1, wherein said fluorinated polymer (a) is any one of 
a homopolymer of a fluoroolefin selected from tetrafluoro 
ethylene and chlorotrifluoroethylene, a copolymer of a fluo 
roolefin with a perfluoro(alkyl vinyl ether), and a copolymer 
of a fluoroolefin with hexafluoropropylene. 

3. The fluorine-containing resin composition according to 
claim 1, wherein said fluorinated polymer (a) is a copolymer 
of tetrafluoroethylene with a perfluoro(alkyl vinyl ether). 

4. The fluorine-containing resin composition according to 
any one of claims 1 to 3, wherein said polymer (b) contain 
ing no fluorine is any one of a polyetherimide, a polyami 
doimide, a polybismaleimide, a thermoplastic polyimide and 
a polyetherSlufone. 

5. The fluorine-containing resin composition according to 
any one of claims 1 to 4, wherein Said functional group 
containing fluorinated compound (c) is a functional group 
containing fluorinated polymer containing polymer units 
based on an ethylene type monomer having, as a functional 
group, at least one type of a carboxylic acid group or its 
derivative, or a Sulfonic acid group or its derivative, in its 
molecule. 

6. The fluorine-containing resin composition according to 
any one of claims 1 to 5, wherein Said functional group 
containing fluorinated compound (c) is a functional group 
containing fluorinated polymer containing polymer units 
based on an ethylene type monomer having, as a functional 
group, at least one type of a carboxylic acid group or its 
derivative, or a Sulfonic acid group or its derivative, in its 
molecule, and polymer units based on an ethylene type 
fluorinated monomer. 

7. A fluorine-containing resin composition which com 
prises, in 100 parts by weight of the composition, from 10 
to 44 parts by weight of a copolymer (a") of tetrafluoroeth 
ylene with a perfluoro(alkyl vinyl ether), from 55 to 89 parts 
by weight of a polyetherimide (b"), and from 1 to 35 parts by 
weight of a functional group-containing fluorinated polymer 
(c) containing polymer units based on an ethylene type 
monomer having, as a functional group, at least one type of 
a carboxylic acid group or its derivative, or a Sulfonic acid 
group or its derivative, in its molecule. 


