ti 1 *159159* DESCRI PTI ON AQUEQUS DI SPERSI ON OF FLUOROCOPOLYMER TECHNI CAL
FI ELD- The present invention relates to an aqueous 5 dispersion of a

fl uorbcopol ynmer. BACKGROUND ART Heretofore, a vinylidene fluoride type
resinis wdely used as a baking-type coating material, since it is
excellent in mﬁmmmmmwmmmmmhance heat resistance and 10 chem cal resistance
and it is solu ent at a highqtenperature. As such a vinylidene
fluoride type resiigs@ honmopol ymer of vinylidene fluoride or a copolyner

of vinylidene fluoride with a quorg@g@ﬂfﬁTﬂﬁ%mh as tetrafl uoroethyl ene,

hexaf | uor opropyl ene or 15 chlorotri ne), has been proposed.
Further, Tt 1s known thejueOpdiopEiisrth dr FriiRreRidtiomingid h cycl ohexyl
vinyl ether and other "various nononers, is soluble in an organic sol vent
even at rooq@kﬁﬁ&%r%t@&%LEand when used as a coating material, 20 it gives
a coating fIrﬂ]libH rs transparent and has high gloss and mhich further
has excel | ent chafactedsdiCs nvaith s Mg patdein regisdance, water and
oil repellency, stain resistance and non-tacki ness (JP-A-55- 44083), and

its use is i RELRRTISAGNH Bft Re fleirdpolgatdiar 25 resistant coating
materials for interior and exterior of

BACKGROUND ART

Heretofore, a vinylidene fluoride type resin is
widely used as a baking-type coating material, since it
is excellent in weather resistance, heat resistance and

10 chemical resistance and it is soluble in a solvent at a
high temperature. As such a vinylidene fluoride type
resin, a homopolymer of vinylidene fluoride or a
copolymer of vinylidene>fluoride with a fluoroolefin
(such as tetrafluoroethylene, hexafluoropropylene or

15 chlorotrifluoroethylene), has been proposed.

Further, it is known that a copolymer of a
fluorocolefin with cyclohexyl vinyl ether and other
various monomers, is soluble in an organié solvent even
at room temperature, and when used as a coating material,

20 it gives a coating film which is transparent and has high
gloss and which further has excellent characteristics
such as high weather resistance, water and oil
repellency, stain resistance and non-tackiness (JP-A-55-
44083), and its use is increasing in the field of weather

25 resistant coating materials for interior and exterior of
e.g. buildings.

On the other hand, in recent years, restriction on
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e.g. buildings. On the other hand, in recent years, restriction on inp
*@0002* 2 use of organic solvents has been increasing fromthe viewpoint
of the environnental protection against e.g. air pollution, and social
demand for an aqueous coating material or a powder coating materi al

enpl oying no 5 organic solvent, has increased. Also wth respect to a
fluororesin, fromsuch a viewpoint, an agueous dispersion type has been
?tudiedi and m1th respect to a vinylidené fluoride type resin, a nethod
or emrul sion polynerizati,on of an _actylic nmonaner 10 .i resence of
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fl uorool efin 'R &9 et ner er ~ various nononers, an

aqueous di spersi gn as e L5 4S ied, it en, . rted that
such can be %%gp Pégxggogﬁu gﬁb%oﬁé%%nggﬁggg¥gﬁﬂ?j%{5£§%¥§%1%?€ﬂ%%%4

61-231044). FUELDEL] B2 AAUBQUE UIRRRIISIOMAAY (BGCRndIAARERS N whi ch a

fluori ne-containing copolyner having, as an essential Constituting

conponenty PgLyaBELZed14RHS 2@ sPased ke .macro nonomer having a
hydrophilic noiety, i1s dispersed in water (JP-A-2-225550). This aqueous

di spersion is exealdentitdh ddipddd red of Mingryanaint | efromanshdi esents a
coating film having good nechanica
viewpoint, an aqueous dispersion type has been studied,
and with respect to a vinylidene fluoride type resin, a
method for emulsion polymerization of an acrylic monomer
10 in the presence of vinylidene fluoride resin particles,
has been proposed (JP-A-3-8884, JP-A-4-325509).

Further, also with respect to a copolymer of a
fluoroolefin with cyclohexyl vinyl ether and other
various monomers, an agueous dispersion type has been

15 studied, and it has been reported that such can be
prepared by emulsion polymerization (JP-A-57-34107, JP-A-
61-231044). Further, an agueous dispersion has been
proposed in which a fluorine-containing copolymer having,
as an essential constituting component, polymerized units

20 based on a macro monomer having a hydrophilic moiety, is
dispersed in water (JP-A-2-225550). This aqueous
dispersion is excellent in the film-forming properties
and presents a coating film having good mechanical
strength, and it is reported further that it can be

25 produced even without using an emulsifier or a

hydrophilic organic solvent.

However, with an aqueous dispersion of a vinylidene



strength, and it is reported further that it can be 25 produced even

W thout using an enulsifier or a hydrophilic organic solvent. However,

wi th an aqueous dispersion of a vinylidene 3 fluoride type resin, the
stability of the aqueous dispersion is not necessarily good, and the
transparency of the coating filmis poor due to the crystallizability of
the resin, and if the crystallizability i lowered in 5 an attenpt to

i nprove the transparency, there has been a problemthat the gl ass

transition tgﬁ@grr%hu?; g%{eogrggtiggo%tnien%tf. liTittgzg%g tt%ebedq?%clu%w t hat the

stain resi st iorat é&." By “se ol'ymerization of an

acrylic mONORRL,LRALE NAS REeR SO JIHLOYRIENt VLR A DLGRAB, but

;
such has not “B&&N equate. Furt t he has been a problemalso™w th

respect to the kilm.LarTihAg £ ALORES trpjo%% o ey @ride 18 Aduivliidene
fluoride type resin 1s conposed solfely of a copolynmer with a fluorool efin,

15 the cost {endst ohenhi ghg A CopR WiBstefl 13 ZHhiaresl afd nowdddd in
cycl ohexyl vinyl ether and other variou$S nononers is practically useful as

the transpargpcy@knite te0aligidvd itha andnidhe ddra,f ehdmg HopRIdn @s are
good, but since a liquid nononer is enployed, the coating filmtends to 20

be slightly paekiemanthat frivd h@mssmreveneion ntarpesatasped thwms been
desired. The present inventors have proposed that the above problens can
be basi cal | ycealtded [y lan tagpdeous diesper dicon that the stain resistance
tends to deteriorate. By seed polymerization of an
acrylic monomer, there has been some improvement over the

10 problems, but such has not been adequate. Further, there
has been a problem also with respect to the film-forming
properties.

Furthermore, if the vinylidene fluoride type resin
is composed solely of a copolymer with a fluoroolefin,

15 the cost tends to be high. A copolymer of a fluoroolefin
with cyclohexyl vinyl ether and other various monomers is
practically useful as the transparency of the coating
film and the film-forming properties are good, but since
a liquid monomer is employed, the coating film tends to

20 Dbe slightly tacky, and a further improvement in this
respect, has been desired.

The present inventors have proposed that the above
problems can be basically solved by an aqueous dispersion
of a composite of a fluorocopolymer comprising a
25 fluoroolefin and ethylene or propylene and a

(meth)acrylate type copolymer (such as JP-A-12-128934).

However, the compatibility of a fluorocopolymer and a



of a conposite of a fluorocopol yner conprising a 25 fluoroolefin and

et hyl ene or propylene and a (neth)acrylate type copol yner (such as

JP- A-12-128934). However, the conpatibility of a fluorocopolynmer and a 4
(meth)acrylate type copolynmer is not necessarily sufficient, and whitening
of a coating filmmay take place in sone cases under a high tenperature
baking condition at a level of 200C dependi ng upon the purpose 5 of use.
The present invention is to solve the above- described problens of the
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properties, 10 nd .whi._ch |ve ti f|| u mer
excel lent in® f%ﬁ&ﬁﬁ@&V S ren ?nl%g %gV|nC@d% %C 15“25 her F%sistance,

wat er resi st 68 § (RIS e %'aﬁte%n%%dﬁan hél; SR %tu@esga@@.H@E OF THE

| NVENTI ON 15 he present 1nvention sol ve the Tabove
probl ens, %0?1 @_r%n%tt%tl%%eqr%%e@toolo@v%@e%mgt he oo ldHawigig-dgyeent i ons

are presente An aqueous dispersion of a fluorocopolyner, which is
obt ai ned by emgulsion polynerization, in the 20 presence of 100 parts by
mass of particles of a fluorocopolyner (A) conprising polynerized units

based on (a) a flHoraaRhin, MR Zed unidalhasate abdde- propyl ene,

pol ymeri zed units based on (c) ethyl ene and/or
described problems of the prior art and has an object to
present an aqueous dispersion of a fluorocopolymer which
is excellent in stability and film-forming properties,
10 and which gives a coating film of the fluorocopolymer
excellent in mechanical strength, and having improved
weather resistance, water resistance, stain resistance

and transparency.

DISCLOSURE OF THE INVENTION

15 The present invention has been made to solve the
above problems, and according to the present invention,
the following inventions are presented.

(1) An aqueous dispersion of a fluorocopolymer,
which is obtained by emulsion polymerization, in the

20 presence of 100 parts by mass of particles of a
fluorocopolymer (A) comprising polymerized units based on
(a) a fluoroolefin, polymerized units based on (b)
propylene, polymerized units based on (c¢) ethylene and/or
polymerized units based on (d) butylene, and polymerized

25 units based on (e) a vinyl monomer having a reactive
group, of from 5 to 200 parts by mass of a radical

polymerizable monomer mixture comprising (g) a



pol ynmeri zed units based on (d) butyl ene, and pol ynerized 25 units based on
(e) a-vinyl nmononer having a reactive group, of from5 to 200 parts by
mass of- a radical polynerizable nonomer m xture conprising (g) a 5
(hreth)acrylic acid capable of formng a bond by reaction wth the reactive
group of the above (e) and/or (h) an alkyl(nmeth) acrylate having a carbon
nunber of froml to 18 in the alkyl group, and having a reactive group 5
capable of formng a bond by reaction with the reactive group of the above

(e). (2) An di [ f fl I, : ich i .ai ned b
ki Xi ng_an aggﬁéﬁlﬁ‘%cg@ﬁ%{ 3530 Ce8g apts 10y HGs oPohY Flor Sa0patIer (A
conpri si ng . rz its_ b d fl fin, I i zed
ini ts based G G aide BERerehe SHOYS Dated oh ey e Al ene
and/ or pol yneriz unk ts tyl I i.zed i

based on (g)a% Vﬁﬂ?ﬁtkﬂngﬁe§%%g$?%692%92§C¥F%Q%STgﬁ%%ﬂﬁh%ﬁegg%gh&ggﬁis 15

di spersion of; gf LOM B L Q14 1D, PhEBESehe? L QRalYTRE kBlgobt ai ned by
enul si on polyne#%Za?ﬁon o?qag?ga?galnpolynerﬁggble nonoﬁEP&EiE?ure

conpri sing (@hpabTRt Rraehbyhif el BodPal ¢cakthieonmingna thenddly-tierct i on
with the reactive group of the above (e) and/or (h) an 20 al kyl

(et h) acryl aye-ochgVio¥d theCabe neyher of from1l to 18 in the al kyl group,
and having a reactive group capable of form ng a bond by reaction with the
reactive group of2)t I alepeen(e)dispersion of a fluorocopolymer,
which is obtained by mixing an aqueous dispersion of 100
parts by mass of a fluorocopolymer (A) comprising
10 polymerized units based on (a) a fluoroolefin,
polymerized units based on (b) propylene, polymerized
units based on (c¢) ethylene and/or polymerized units
based on (d) butylene, and polymerized units based on (e)
a vinyl monomer having a reactive group, with an aqueous
15 dispersion of from 5 to 200 parts by mass of a copolymer
(B) obtained by emulsion polymerization of a radical
polymerizable monomer mixture comprising (g)
(meth)acrylic acid capable of forming a bond by reaction
with the reactive group of the above (e) and/or (h) an
20 alkyl (meth)acrylate having a carbon number of from 1 to
18 in the alkyl group, and having a reactive group
capable of forming a bond by reaction with the reactive
group of the above (e).
The aqueous dispersion of a fluorocopolymer of the
25 above (1) is an aqueous dispersion of a fluorocopolymer

by a “composite treatment” as described hereinafter, and

the aqueous dispersion of the above (2) is an agueous



The aqueous dispersion of a fluorocopolyner of the 25 above (1) is an
aqueous di spersion of a fluorocopolyner by a "conposite treatnent” as
descri bed hereinafter, and the aqueous di spersion of the above (2) is an

agueous 6 dispersion of a fluorocopolynmer by a "mxing treatnent”. BEST
MODE FOR CARRYI NG QUT THE | NVENTI ON Now, preferred node for carrying out
the invention wll be explained in detaik. 5 In the present invention, a

f I uor ocopol yner (ﬁo conprising polynerized units based on (a) a

quorooIefinaéFﬁ éﬁgalégﬁgrghhﬁrgggggégﬂugb% pgopﬁhggﬁg Eggg@ﬁgh%ed units

based on (c) yner n|t base butyl ene, and

polymer i zed HEEESMﬁﬁéegoﬁncﬁﬁkY%QGaoMT”¥hE”?NQER@IB&V'ng a reaCt'Ve group,

is used as a tobethe base Tm a treatment. The copol yner to be

the base may further g%ff%'r@ea%m%r If%%d ca@lrsfangb@@e&d R (il eanaldrer
copol ynmeri zabl e nonongr. The fl uorocopol yner (A) to be the base is

preferably J]3%;goppogsedigfintheihobkewing conpositional proportions of the
pol ynmeri zed units based on the followi ng nononers (hereinafter represented
by the nmonomer napgeshe MNamRlent (ajehitiengolaeffilmoz®copcd@men %A20( b)
propylene 2 to 70 nol % (c) ethylene(5) to (70) nol % (d) butylene(5) to (70)
mol % comprising polymerized units based on (a) a fluoroolefin,

polymerized units based on (b) propylene, polymerized

units based on (c) ethylene and/or polymerized units

based on (d) butylene, and polymerized units based on (e)
10 a vinyl monomer having a reactive group, is used as a

copolymer to be the base in a treatment. The copolymer

to be the base may further contain polymerized units

based on (f) another copolymerizable monomer.

The fluorocopolymer (A) to be the base is preferably

15 composed of the following compositional proportions of

the polymerized units based on the following monomers

(hereinafter represented by the monomer names). Namely,
(a) fluoroolefin 20 to 80 mol%
(b) propylene 2 to 70 mol$%
20 (c) ethylene (5) to (70) mol%
(d) butylene (5) to (70) mol%

(e) vinyl monomer having a reactive group
0.5 to 20 mol%
(f) another copolymerizable monomer O to 50 mol%.
25 . The compositional proportions are further
preferably:

(a) fluoroolefin 35 to 65 mol%



(e) vinyl nmononmer having a reactive group 0.5 to 20 mol % (f) another
copol yneri zabl e nononer 0 to 50 nol % 25 The conpositional proportions are
further preferably: (a) fluoroolefin 35 to 65 nol% 7 (b) propylene 4 to
55 mol % (c) ethylene (8) to (60) mol % (d) butylene (8) to (60) nol% (e)
vinyl nononer having a reactive group 5 0.5 to 10 mol % (f) another
copol yneri zabl e nononer 0 to 30 nol % Most preferably: (a) fluoroolefin 40
28)68 nn:@b (b) propylene 6 to 35 nol % 10 (c) ethylene (10) to (35) nol %

utyl ene (10),.t.0 (35)..ml % (e) vinyl nmononer havi,ng a o tniegve group 1
to 10 nol % (f) a(rptrP(errOB(?/ pe&%/rrerizable nmonomer O to OQr?DIS";f%% Here, the
conposi tional proparti.qn the polynerized units (c), g8t hyl ang 16d)

(e t's ' TR

butyl ene are brackete represented, for exanple,

(10), for the fol ) ow :qﬁgﬂgngs. Nanmel y, as defined ifmg) the @Bl g1at
| east one of (c) %ﬁdl?%a IS necessarily 20 contained,(a%d thé g?her may not

be contained at ald) @1 (nod) ndilllg % #hectike gepgesents the content
0] e
5 0.5 to 10 mol%
(f) another copolymerizable monomer 0 to 30 mol%.

Most preferably:

(a) fluoroolefin 40 to 60 mol%
{b) propylene 6 to 35 mol%

10 (c) ethylene (10) to (35) mol$%
(d) butylene (10) to (35) mol%

(e) vinyl monomer having a reactive group
1 to 10 mol%
(f) another copolymerizable monomer 0 to 20 mol%.

15 Here, the compositional proportions of the
polymerized units (c) ethylene and (d) butylene are
bracketed and represented, for example, as (5), (8) and
(10), for the following meanings. Namely, as defined in
the Claims, at least one of (¢) and (d) is necessarily

20 contained, and the other may not be contained at all, and
(5), (8), (10) or the like represents the content of the
component (c) or (d) thus contained alone in such a case.
Further, when both (¢) and (d) are contained, (5), (8),
(10) or the like represents the total content of both

25 components.

When the above fluorocopolymer of the present

invention is employed as the base, if the proportion of



conponent (c) or (d) thus contained alone in such a case. Further, when
both (c) and (d) are contained, (5), (8), (10) or the like represents the
total content of both 25 conmponents. \Wen the above fl uorocopol yner of the
present invention is enployed as the base, if the proportion of 8 the
pol yneri zed units based on (a) a fluoroolefinis too small, the weather
resi stance tends to be poor, and if it isgtoo large, the cost tends to be
high relative to the inprovenent in weather resistance, such being 5

undesty a0l o T 00, AsSE TGS daiation. | e AbRNBCrANge do gl ect oo

€ polymerized 'units propyl ene

5 too small o,bhe [lher GRARAINTRLLS 18IS d A e d UBPey n i thit har dfess of

t he coating m 10 i nadequate, an i's too large, the

mel ting poi nt t nds 1o e tan high wangd he Wi b adivd he, coating

filmtends to be i nadequate. Taking these into consideration, the above

range is sel egted ASnENnt] et Ao ithe R YiRidized Wy ts based on 15
(c) ethylene and polynerized units based on (d) butylene may both be used

at the saie UnhiRsi®anlid.hefrapnggnBiebe iHsedcohewa¥ektibh,i shesaebi/eal to
use at |east one of them If the proportion of (c) and/or (d) is too

smal |, the mahgendspeigitedtesdls to be too high, and the 20 crystallization
of the coating filmtends to be high, whereby the transparency tends to
decrease. |f it iBuntder, if the proportion of the polymerized units
based on (b) propylene is too small, the fluorocopolymer
tends to be rubbery, and the hardness of the coating film
10 tends to be inadequate, and if it is too large, the
melting point tends to be too high, and the flexibility
of the coating film tends to be inadequate. Taking these
into consideration, the above range is selected.
As mentioned above, the polymerized units based on
15 (c) ethylene and polymerized units based on (d) butylene
may both be used at the same time, or either one may be
used. However, it is essential to use at least one of
them. If the proportion of (c¢) and/or (d) is too small,
the melting point tends to be too high, and the
20 crystallization of the coating film tends to be high,
whereby the transparency tends to decrease. If it is too
large, the fluorocopolymer tends to be rubbery, whereby
the hardness tends to be inadequate. Taking these into
consideration, the above range is selected as preferred.
25 Further, if the proportion of the polymerized units

based on (e) a vinyl monomer having a reactive group is

too small, the transparency of the coating film tends to



| arge, the fluorocopolyner tends to be rubbery, whereby the hardness tends
to be.inadequate. Taking these into consideration, the above range is
selected as preferred. 25 Further, if the proportion of the polynerized
units based on (e) a vinyl nononmer having a reactive group is too small
the transparency of the coating filmtends to 9 decrease, and if it is too
| arge, the aqueous dispersion tends to bg unstable, such being
unfavorabl e. Taking these into consideration, the above range is sel ected.

Here, as descri bed above,. the .pol. rized unit f . 5 are t _essenti al
conponent s, &rFﬁéeﬁl&8@0&%p&%yﬁé?%ﬁﬁyiaﬁngcgp%yaﬁgeﬁ§§ﬂ%§f T5F they are
not contained at. all.. However. in _order t.o c r r,_Oous Lcal
properties 3&8ﬁsa§°ab§|§€§ F%&ﬁsifﬁgﬁ'%ﬁ%%?;%gﬁg&%é%gﬂﬁ?efgggﬁﬁg

contained i n 3018 Ga3es AGRIIMLAG URON AC MUROSEJN 510 ek @Lase. 1

their proportioni arger than the dbove range, the weather resistance of

the coating fil miends I he Q%Ld aﬁgg&é?g{)ﬁ %{ﬂf 2 ifa%&-uriirté her)pr esent

invention, the fluordolefin (a uor ool efin

containip? flyerineg bt iald SHpbrastl, et Ih@A®copolymer may
chlorotritluoroethylene, vinylidene fluoride, tetrafl uoroethylene,

trifluoropropylsarelfeticatiseer eRiapyifettiey RERE afdtuiopadpmdEne, all.
hexaf | uor opr opyl ene, tetrafl uorobutyl ene or pentafl uorobutyl ene,

parti cul ar |l y Hefieef, eriabloy da rpesf lcuwartaalle fiat.i oMas tohyredfoerlalpnppertt lies
tetrafl uoroethylene. Further, it may contain, in
such as a glass transition point, they are preferably
contained in some cases depending upon the purpose. In
10 such a case, if their proportion is larger than the above
range, the weather resistance of the coating film tends
to be poor, such being unfavorable.
In the present invention, the fluoroolefin (a) is
preferably a C;.4 fluoroolefin containing fluorine atoms,
15 such as trifluoroethylene, chlorotrifluoroethylene,
vinylidene fluoride, tetrafluoroethylene,
trifluoropropylene, tetrafluoropropylene,
pentafluoropropylene, hexafluoropropylene,
tetrafluorobutylene or pentafluorobutylene, particularly
20 preferably a perfluoroolefin. Most preferably, it is
tetrafluoroethylene. Further, it may contain, in
addition to fluorine atoms, other halogen atoms such as
chlorine atoms.
Further, as the butylene (d) in the present
25 invention, l-butylene, 2-butylene and isobutylene may be

used. From the viewpoint of easy availability,

isobutylene is most preferred. Further, a mixture of



addition to fluorine atons, other hal ogen atons such as chlorine atons.
Further, as the butylene (d) in the present 25 invention, 1-butylene,
2-butyl ene and i sobutylene nay be wused. Fromthe viewpoint of easy

avai lability, isobutylene is nost preferred. Further, a mxture of 10 them
may be enpl oyed. One characteristic of the present invention is that the

fl uorocopol ymer particles (A) to be the base contain polynerized units
based on (e) a vinyI nononer having a 5 reactive group. The vinyl nononer

havi ng a reagblve @Ee&mpﬁ8kﬁés preferably one having at |east one

functi onal ap @ e group consisting of a carboxyl group,
an €poxy group, Igy%%%fQQ@gfi Eylf Q&Eygﬂege%¥d59%¥ktg %PHSaQ%a§n am no
group. A nonormer havin ﬂ may, for exanple, nononer
having a car heyyle 359880§6§gm%§ gBrQE%EEEVQh?tha%EYtﬁ%'Qasb”%bﬂ@h@&
acrylic acid, acryll rotonic acid i socrotonic acid

10- undeceno'Boﬁ%h@rlgeQCEQQQ%e%gb%da%hd e Okekgngei BbnoheFahagiag d and
mal ei ¢ aci d, a 15 carboxylic acid group cont ai ni ng nonomer represented

by the for wleé_cu»eogr(:ab. Criz= GHOR, OGERN Sm&PM (g £HeAHEHZOR 3 OCOR 4
COOM (2) (wherein each of RI and R 3 is a C2-15 bival ent hydrocarbon 20

group, each efroBp2o@ndelR 4si prafeabilat edeohavtagt atafledst] onear or cyclic
bi val ent hydrocarbon group, and Mis a
functional group selected from the group consisting of a
carboxyl group, an epoxy group, a hydrolyzable silyl
group, a hydroxyl group and an amino group. A monomer
10 having a carboxyl group may, for example, be a monomer
having a carboxyl group such as an unsaturated fatty acid
including acrylic acid, methacrylic acid, crotonic acid,
isocrotonic acid, 10-undecenoic acid, 9-octadecenoic acid
(oleic acid), fumaric acid and maleic acid, or a
15 carboxylic acid group-containing monomer represented by
the formula (1) or (2).
CH,=CHOR'OCOR?CcOOM (1)
CH,=CHCH,0R’>0COR*COOM (2)
(wherein each of R' and R® is a C,.i5 bivalent hydrocarbon
20 group, each of R?’ and R* is a saturated or unsaturated
linear or cyclic bivalent hydrocarbon group, and M is a
hydrogen atom, a hydrocarbon group, an alkali metal or a
nitrogen atom-containing group) .
A monomer containing an epoxy group may, for
25 example, be an epoxy group-containing alkyl vinyl ether
such as glycidyl vinyl ether; an epoxy group-containing

alkyl allyl ether such as glycidyl allyl ether; or an



hydrogen atom a hydrocarbon group, an alkali netal or a nitrogen

at om cont ai ni ng group). A nononer containing an epoxy group may, for 25
eganple, be an epoxy group-containing alkyl vinyl ether such as glycidyl
vinyl ether; an epoxy group-containing alkyl allyl ether such as glycidyl
allyl ether; or an 11 epoxy group-containing alkyl acrylate or

met hacrylate such as glycidyl acrylate ofq glycidyl nmethacrylate. A nononer
containing a hydrolyzable silyl group may, for exanple, be a hydrol yzable

ont _
Sl Je0T D £8BY BEBOOCEALET AT a3 Ry WHELIAXK B cRb2Tack! | ethoXy

vi nyl cryl oy oxysli | ane

acrylOyloxyprgeﬁlgrlﬁﬁPgéﬁgﬂ gegg}%tgngkhblycedy%h?ethacrylate

acryloyloxypropylnet t hoxy ane or y-

acryl oyl Oxypropy'tﬁadn%awrowl QASId aNeyald 1R isaad1unideuLankai ning a
hydr ol yzabl e SI|Zﬁ group may b aé |n€iodugéd b?gcopolynegizgkg gﬁchy@

nononer CO”%%E”%&Q glgydhgl&Zﬁ?h%oiy&ﬁblgr@umylAg&augnebn@@ahahglng a
hydr oxyl group may, exanpl e, be 2-hydroxyethyl vinyl ether

4- hydr oxybut ¥lstel5 svichy b sethe e tRBokydiaxyet Byl ageot araeehozyhydngiyet hyl
allyl ether, allyl alcohol, 2-hydroxyethyl (neth)acrylate, hydroxypropyl

(neth)acryla@@lahe4 hyd(me&ﬂnﬁq&yléy&ﬁxypmmg&kmrnmemhbxy$uﬂmumer gent ai ni ng
an amino group may, for exanple, be diethylam noethyl (meth)acrylate or 20
di met hyl am ndetehyl) acretloydoxybaopy 1 e ethogysddpoeyner- of the present
i nventi on may be
(meth)acryloyloxypropylmethyldimethoxysilane or vy -
(meth)acryloyloxypropyltriisopropenyloxysilane.

10 Polymerized units containing a hydrolyzable silyl group
may be introduced by copolymerizing such a monomer
containing a hydrolyzable silyl group.

A monomer containing a hydroxyl group may, for
example, be 2-hydroxyethyl vinyl ether, 4-hydroxybutyl

15 vinyl ether, 2-hydroxyethyl crotonate, 2-hydroxyethyl
allyl ether, allyl alcohol, 2-hydroxyethyl (meth)acrylate,
hydroxypropyl (meth)acrylate or 4-hydroxybutyl
(meth)acrylate, and a monomer containing an amino group
may, for example, be diethylaminoethyl (meth)acrylate or

20 dimethylaminoethyl (meth)acrylate.

The fluorocopolymer of the present invention may be
such a copolymer that the fluorocopolymer (A) to be the
base may further contain, in addition to the polymerized
units based on the above monomers (a) to (e), polymerized

25 units based on (f) another copolymerizable monomer.

The monomer (f) may be at least one monomer selected

from the group consisting of a vinyl ester, a vinyl



such a copolymer that the fluorocopolyner (A) to be the base may further
contain, in addition to the polynmerized units based on the above nononers
(g) to (e), polynerized 25 units based on (f) another copol ynerizabl e
nmononer. The nononer (f) may be at |east one nonomer selected fromthe
group consisting of a vinyl ester, a vinyl 12 ether, an isopropenyl ether,
a (nmeth)acrylate, a crotonate and an all et her. Wen the polynerized
unltf Eased on sai d nononer are containe the glass transition point may
easily be controlled, affinit oatlng 5 t.er dltlve such as a
crrlng a?ent beaPnﬁf¥Nﬂ§?§éngﬂ EEHar fndd rgﬁ %ﬁ%&lcoa ifg filmor the
gl oss val ue ved S, o] y

- n@& egn.epengﬂ%y¥n%€H% Wﬁ@g 2he Pgﬁgﬂg¥lﬁgﬁ uti€s

necessary inS upon the p 0ose o I f the

amount of th%atsﬁlé/rg%r 'szae.L% mten% to %1(rfe)d atq.féo@mltzlaaqiﬁtrmprrer

is too | arge, coatlng e tacky. Accordingly, the nost

preferred Cogtoq@ﬁ%agg%sﬂg) ARG NS, hassthiay e comanan (1) is

fromO to scrlbe above. The above 'vinyl ester nmay, for

exanpl e, be iy i-AcCelRigiwd @Ucl’pra@'ap@iﬁng\“d@éntblﬂrtaﬁf alee, indrditted,
pi val ate, vinyl caproate, vinyl caprylate or vinyl stearate. Further, the

vinyl ether may.cHOh%HEL obandRididing milletdierchetddssvivmlueet her |
propyl vinyl 20 ether, butyl vinyl ether or cyclohexyl vinyl ether. The
i sopropenyl etiebdramp e xanpame e st hydnd somraopeimdly they are
necessary in some cases depending upon the purpose of
use. Here, if the amount of the polymerized units based

10 on (f) a copolymerizable monomer is too large, the
coating film tends to be tacky.

Accordingly, the most preferred content of the
polymerized units based on the component (£) is from 0 to
20 mol% as described above.

15 The above vinyl ester may, for example, be vinyl
acetate, vinyl propionate, vinyl butyrate, vinyl
pivalate, vinyl caproate, vinyl caprylate or vinyl
stearate. Further, the vinyl ether may, for example, be
methyl vinyl ether, ethyl vinyl ether, propyl vinyl

20 ether, butyl vinyl ether or cyclohexyl vinyl ether. The
isopropenyl ether may, for example, be methyl isopropenyl
ether, ethyl isopropenyl ether, propyl isopropenyl ether,
butyl isopropenyl ether or cyclohexyl isopropenyl ether.

Here, the (meth)acrylate may, for example, be methyl

25 (meth)acrylate, ethyl (meth)acrylate, propyl

(meth)acrylate, n-butyl (meth)acrylate, isobutyl

(meth)acrylate, t-butyl (meth)acrylate, n-amyl



et her,

et hyl

i sopr openyl

pt opyl
t - butyl
n- hexyl

(meth)acrylate or lauryl (meth)acryl ate.

met hyl

t-butyl

(et
(et

i sopropenyl ether, propyl isopropenyl ether, butyl

et her or cycl ohexyl isopropenyl ether. Here, the (neth)acrylate
may, for exanple, be nmethyl 25 (neth)acrylate, ethyl (neth)acrylate,
h)acrylate, n-butyl (meth)acrylate, isobutyl (neth)acrylate,
h)acrylate, n-anyl 13 (neth)acrylate, isoanyl (neth)acrylate,
(met h)acryl ate, isohexyl (neth)a%%ylate, 2- et hyl hexyl

e crotonate may, for exanpl

cr ot onat 5_methyl i.socrotonat et hyl, .¢rot gnat et hyl
isocrotonate,megb&ﬁﬁngﬁg%bnéﬁgénw'oBﬂ%%%)%g Hgﬁé’e?lﬁgB &tyl cr ot onat e,

crot

allyl ether

butyl 10 all ¥l @higl+Oh SlcS0RYL Yl

t he present
subjected t
(meth)acrylate having a reactive group capable of 15 form ng a bond by
ir gag% |02. %wnt hekthe 1 8aGlHre daizewn @fthylielordiimitd, letBANMHGIdr® doreatarent "
(met h) acryl abeoadi ek onedel,i Viesograity lolcidrldtes dssdbury20 main conponent
in the presence of particles of the fluorocopolyner (A) to be the bas
by amracoylate, t-butyl crotonate, n-hexyl crotonate or

Nanel y,
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i'nvention; = the aboveq#1uorocopolyner (A) to be the base

0 (I )rHPtdrdd %ﬁ?rﬁopreﬁam?léﬁ ;ﬁ@gnéiﬂgﬁﬁ_ mcddace,. 9. a

pol yneri zation of a nononmer m xture conprising a

isohexyl crotonate. Further, the allyl ether may, for
example, be ethyl allyl ether, propyl allyl ether, butyl
allyl ether or isobutyl allyl ether.

For the agueous dispersion of the present invention,
the above fluorocopolymer (A) to be the base is subjected
to (i) composite treatment or (ii) mixing treatment by
e.g. a (meth)acrylate having a reactive group capable of
forming a bond by reaction with the reactive group of
(e).

Here, (i) “composite treatment” is emulsion
polymerization of a monomer mixture comprising a
(meth)acrylate having a reactive group or the like.as the
main component in the presence of particles of the
fluorocopolymer (A) to be the base. Namely, by an acryl
seed polymerization employing said particles as seed
particles, an agueous dispersion of fluorine
type/ (meth)acrylate type composite particles is obtained.
In the present invention, reactive groups capable of
mutually bonding to each other are contained in the

respective copolymers, and accordingly a part of or the

e,
t he
r,

S

e.

be

! (I8 B dhe aqueous di spersion of



seed pol ynmerization enploying said particles as seed particles, an aqueous
di spersion of fluorine type/(neth)acrylate type conposite particles is
obtained. 25 In the present invention, reactive groups capable of nutually
bonding to each other are contained in the respective copolyners, and
accordingly a part of or the 14 entire copolyners are bonded at the tinme
of emul sion polynerization, and the phasg separation is suppressed.
Accordingly, with respect to the norphol ogy of the above conposite

icles, th I i - - -
Sncer o cr SSHECE"CA GePEK 0P R PaRE BB LIS PR RS T
ependi ng upgQ t Adi i
e Copal ynEPTYREFRERLRLY ) 4l chBCRHERE e Bh a0R0h g5 L ubRE cp5HAL ! e

di fference i c%ngﬂH ROl Q9¥nOoYeEd0: PRYSERA! mBEBRBL LSS 08f thBeasedki Ng
fil mobtaine rom 3Said aqueous dispersion is not conpletely clear, but it

'S COHS!dereéﬁﬁﬁagiEergbeﬁelégpa&ﬁéieaﬁbiyﬁeparﬁa§ege shngesa-bandels
formed in each norphol ogy. Further, with respect to the coating filmforned

by 15 usj ngcbbe-gheve agueousagdi SREESHBNmasraphaski BgpAREELbAl orbiager, it
is considered that reactive groups in both copolyners are further bonded
and the copob¥nesspatebistivengliy thsegawhénlebe deathnddgnbi bpohs heated and
the aqueous solvent is renmoved by drying. Accordingly, it is 20 considered
that transpacempytibethani cal ther degtrhe efcbondfinghefcohki Adgubirimecan
further be inproved while
type copolymer/ (meth)acrylate type copolymer. The
influence of the difference in the morphology over
10 physical properties of the coating film obtained from
said aqueous dispersion is not completely clear, but it
is considered that the phase separation is suppressed
since a bond is formed in each morphology.
Further, with respect to the coating film formed by
15 using the above agueous dispersion as a coating material
binder, it is considered that reactive groups in both
copolymers are further bonded and the copolymers are
strongly fused when the coating film is heated and the
aqueous solvent is removed by drying. Accordingly, it is
20 congidered that transparency, mechanical strength, etc.
of the coating film can further be improved while
maintaining characteristics such as weather resistance of
the fluorocopolymer to be the base, as compared with a
coating film obtained from an aqueous dispersion of
25 fluorine type/ (meth)acrylate type particles which form no

bond at all.

On the other hand, (ii) “mixing treatment” is such a




mai nt ai ni ng characteristics such as weat her resistance of the

fl uorocopol yner to be the base, as conpared with a coating film obtained
from an aqueous di spersion of 25 fluorine type/ (neth)acrylate type
particles which formno bond at all. On the other hand, (ii) "m xing
treatnment” is such a 15 treatnent that a nonomer m xture conprising a
(meth)acrylate having a reactive group orcthe like as the nmain conponent
is subjected to emul sion polynerization to prepare an aqueous di spersion

of a (meth) aigg%%%t%%béy@%s%corg&lﬂ%mrr 1B>2t endcér{{%rﬁgﬂ? di spersion is

added to the sion the* above orocopol ymer (A) to be

T ool SHARERA L A0 LA, et oo s g

f1 uorocopol yher wher el n par yner (A) to be the
base and parfd gl ec,scgﬁ’ggoﬂé}?c 105 (opbieacdy! @ erdiyPSi SO WREr { Bt 26 to

uni formy disperse and m xed. th respect to the coating filmformed by

using the agugose diSPeLsdols didherPiosent 4 nuedihpicoOptataedy by the
above m xing treatnent as a coating naterial binder, 15 1t is considered

that reagti veo s DERSr | (BPOtANE OIS YARIiSou &I & sieatetbraniks thededpod yrwes are
strongly fused when the <coating filmis heated and the aqueous solvent is
renmoved by gliyédgs ACEosEE e Yof ttiee cdibav e efll waaddago Tyther | $AConsilder ed to
be such that the phase separation is 20 prevented, it is excellent in
transpar encytharishéé s £6Xhmeparienoyel rechaimgal tetoleraim, artaqueans f ur t her

be dispersion of a fluorocopolymer wherein particles of the
fluorocopolymer (A) to be the base and particles of the
10 (meth)acrylate type copolymer (B) are uniformly dispersed
and mixed.

With respect to the coating film formed by using the
aqueous dispersion of the present invention obtained by
the above mixing treatment as a coating material binder,

15 it is considered that reactive groups in both copolymers
are bonded and the copolymers are strongly fused when the
coating film is heated and the aqueous solvent is removed
by drying. Accordingly, the obtained coating film is
considered to be such that the phase separation is

20 prevented, it is excellent in transparency, and its
transparency, mechanical strength, etc. can further be
improved while keeping characteristics such as weather
resistance of the fluorocopolymer.

This is evident from such a fact that in the present

25 invention, a bond which inhibits the phase separation is

formed in a heating process, whereby transparency is

maintained, whereas in a case where no reactive groups



i nproved whil e keeping characteristics such as weather resistance of the
fl uorocopolymer. This is evident fromsuch a fact that in the present 25
invention, a bond which inhibits the phase separation is forned in a
heating process, whereby transparency is nmaintained, whereas in a case
where no reactive groups 16 are introduced in the fluorocopolynmer and the
(meth)acrylate type copolynmer, and thus npgbond is forned, a coating film
obtai ned from an aqueous dispersion thereof undergoes phase separation and

5 whitening whenheated 16 9t Least: 120000, Lon feamle chp Vi ow of

t ransparency, reativent i's nos erred. I'n the present

{reatment or RETIARIQ10 FVBR SERe FEh 1 Hreal ol mer sane. m

treat nent or Xl t a S ara olyner.l zabl e nmononer

m xture containing (g)cﬁgﬁﬁgba%ﬁih@%h%%ﬁ%e@aﬁ%%hﬁaﬁfa&%b@h%g a bond by
reaction with the reactive group of the above (e) and/or (h) an alkyl

(met h) acryl atf havisn@ra terReTF RMdReGoedl phaem lsebarkd iion &ha al kyl group,
and having a reactive 15 group capable OF form ng a bond by reaction with

the reactive, griouwnioly WhembewedEko Bhe L) takkylod meth)saemylat.e Baving a
reactive group, other than (neth)acrylic acid is one having a carbon
nunber of fremdw & I8 adnzgaiembkyla goompos idrd tirdee t2@ntedst mpstgroup i s
selected fromthe group consisting of a
preferred.
In the present invention, the (meth)acrylate or the
like, used for the composite treatment or the mixing
10 treatment is a radical polymerizable monomer mixture
containing (g) (meth)acrylic acid capable of forming a
bond by reaction with the reactive group of the above (e)
and/or (h) an alkyl (meth)acrylate having a carbon number
of from 1 to 18 in the alkyl group, and having a reactive
15 group capable of forming a bond by reaction with the
reactive group of the above (e).
The (h) alkyl (meth)acrylate having a reactive
group, other than (meth)acrylic acid is one having a
carbon number of from 1 to 18 in the alkyl group, and the
20 reactive group is selected from the group consisting of a
carboxyl group, an epoxy Jgroup, a hydrolyzable silyl
group, a hydroxyl group and an amino group. One
containing a carboxyl group may be an ester of an
oxycarboxylic acid with (meth)acrylic acid such as 2-
25 carboxylethyl (meth)acrylate, one contalining an epoxy

group may be glycidyl (meth)acrylate, one containing a

hydrolyzable silyl group may, for example, be vy -



carboxyl group, an epoxy group, a hydrolyzable silyl group, a hydroxyl
group- and an am no group. One containing a carboxyl group nmay be an ester

of an oxycarboxylic acid with (neth)acrylic acid such as

2 25

carboxyl ethyl (meth)acrylate, one containing an epoxy group nmay be
glycidyl (neth)acrylate, one containing a hydrolyzable silyl group may,

for example, be y 17 (meth)acryloyltringfhoxysilane, y-

(meth)acryloyltriethoxysilane, y (meth) acryl oyl oxypropyltrinethoxysil ane,

ﬁér§FﬁtyPéi‘i%‘%Ivﬁe%ﬁyﬁﬁm%'ﬁﬁégﬁﬁi'ﬁé ey v (0

(neth)acryloylogggrogéhoge ggggggghgéﬁgll§ne one containing a hydroxyl

group nay, Xye (meth)acryl at e,

I et

hydr oxypr opyl

(nmeth)acryl at egﬁﬁg §§;§%¥995%5P35EEE%@E5¥k2 aﬁ@d Qne containing an 10

am no group yl"am noe

(meth)acrylate or

di met hy! am NRRERR) aLHT %/‘1‘85{%3?5?3/1@?@e@ﬁ@&@@&bﬁ@ ,hth (e) the reactive

group in the uoroc

be the base may be any conbination in

whi ch a bond ( h%tB?5@?91o?@@x&ﬁ&o@?@ﬁ@kﬁyl@&ﬁ%@hbﬂ?sh&aﬁé al @poxy group, a

hydr oxyl group or "an am no group

or a carboxyl group, or a hydrol yzable

silyl group figetd)abyduelysabbeopiliyligseppopthglesgysiakbeant, pakei o of (e)

the reactive group in the fluorocopolyner (A to (h) the

reactive group in

t he (neth)acephabentiype achpdryrel bgoldd fmagm fo2 eaaBple,pdet 2eul arly

preferably al nost 1:1,

hydroxyethyl (meth)acrylate, hydroxypropyl (meth)acrylate

or 4-hydroxybutyl (meth)acrylate, and one containing an

10 amino group may, for example, be diethylaminoethyl

(meth)acrylate or dimethylaminoethyl (meth)acrylate.

The combination with (e) the reactive group in the

fluorocopolymer (A) to be the base may be any combination

in which a bond is formed, and for example, preferred is

15 an epoxy group, a hydroxyl group or an amino group for a

carboxyl group, or a hydrolyzable silyl group for a

hydrolyzable silyl group. The equivalent ratio of (e)

the reactive group in the fluorocopolymer (A)

to (h) the

reactive group in the (meth)acrylate type copolymer is

20 from 1:2 to 2:1, particularly preferably almost 1:1,

whereby a highest effect of improving the transparency

will be obtained.

Further, in the present invention, in addition to

(g) (meth)acrylic acid and/or (h) a (meth)acrylate having

25 the above reactive group, a monomer copolymerizable

therewith may be copolymerized. 1In such a case, the

proportion of said copolymerizable monomer in the entire



whereby a hi ghest effect of inproving the transparency w | be obtained.
Further, in the present invention, in addition to (g) (neth)acrylic acid
and/or (h) a (neth)acrylate having 25 the above reactive group, a nononer
copol yneri zable therewith nmay be copol ynmerized. In such a case, the
proportion of said copolynerizable nonomer in the entire 18 nonomer
mxture is from30 nol to 99 nol % prefergbly from50 mol to 95% If the
anount of said copolynerizable nononer i's smaller than this, the aqueous

di spersion tends to be t abl d,i.f f
Eh? ?oatL?g m?FﬂWFEnﬁéxgggﬁglFﬁsﬁan éb m@%chs §0W8;é?e réf%%%@? g;grgymfth
g nmet h) ac ic.acid.a o(h) th b

reactive groE% pW@%eE % a (%@t% acry?gé g%avgﬁglggcargonanaxger of

froml to 18 'Bo&gﬁﬁéw %gygagmgr %eds}nglﬁfaz thah %mgpl %hebaqq%mél

(neth)acryla? acrylate, propyl (meth)acrylate, n-butyl

(nEth)acryla&?spé?@@thEeﬁﬁgt@baﬁéyhﬂ%%abﬁebubﬁb igmeth)ackybatarge- anyl
(meth)acryl ate, 1soanyl (meth)acryl ate, n-hexy (meth)acryl ate, i1 sohexyl

15 (met h)acrylahgpageftbybhexyk toBthhacryhat engyclkoheeyimpbietl). acryl at e
or lauryl (meth)acrylate. Anong them particularly preferred is a

(et h)acryl ate hgwichg ad nhoferaldoplo 1gteiizaMe amuint(gof the copol ymer
conprising (g) 20 (nmeth)acrylic acid and/or (h) a (nmeth)acrylate having the
(meth)acrylic acid and/or (h) a (meth)acrylate having the
above reactive group, is preferably a (meth)acrylate
having a carbon number of from 1 to 18 in the alkyl

10 group, and it may, for example, be methyl (meth)acrylate,
ethyl (meth)acrylate, propyl (meth)acrylate, n-butyl
(meth)acrylate, isobutyl (meth)acrylate, t-butyl
(meth)acrylate, n-amyl (meth)acrylate, isocamyl
(meth)acrylate, n-hexyl (meth)acrylate, isohexyl

15 (meth)acrylate, 2-ethylhexyl (meth)acrylate, cyclohexyl
(meth)acrylate or lauryl (meth)acrylate. Among them,
particularly preferred is a (meth)acrylate having a Ci-g
alkyl group.

The amount of the copolymer comprising (g)

20 (meth)acrylic acid and/or (h) a (meth)acrylate having the
above reactive group is from 5 to 200 parts by mass,
preferably from 10 to 100 parts by mass, more preferably
from 20 to 50 parts by mass, per 100 parts by mass of the
fluorocopolymer (A) to be the base. Accordingly, in a

25 case where the above composite treatment is carried out,

for example, a monomer comprising from 5 to 200 parts by

mass of (meth)acrylic acid and/or a (meth)acrylate having



above reactive group is from5 to 200 parts by nmass, preferably from10 to
100 parts by mass, nore preferably from20 to 50 parts by mass, per 100
parts by nass of the fluorocopolyner (A) to be the base. Accordingly, in a
25 case where the above conposite treatnent is carried out, for exanple, a
nmononer conprising from5 to 200 parts by mass of (nmeth)acrylic acid
and/or a (nmeth)acrylate having 19 a reaci%ve group is charged in a reactor
in the presence of 100 parts by nass of the fluorocopolyner (A to carry

t | si I Al ion. F i-n.th . i
for I”“npl ek s he P lRert bhogpel i SRRE o el B idebices
copol yner (B ined._ b | Si I i i i si
Cootnymeryt 1 REatb R BRrsy by TheR P h. P e ea e PR aomed TRIDER, a0t S an

aquecus di spers! a9t 400 RACHS 0 1ass of cLhenLbUOLAooRel YAEE () chs

m xed. 10 In above case, “conditions for the emulsion yneri zation of

the COpOlyneﬁé&%%g?@?@%kﬁ%ﬂ@,(ﬁbr CoBkizhacr v 6 Relct sard/serhbnd o f

(met h)acryl at aving a reactive group and the process for producing an
aqueous 4li spepai gncef 2bhe paerel %gegna@rse ofN a8CeRodamee Wiehh obzaGerdi ti ons
r

for emul sion polynerization regarding the fluorocopolyner as described
her ei naf t er . pbyhemail 8ii Gumpbil et-azaitignt efper alowomelMcbnpafistiheg aqueous
di spersion conprising said fluorocopolynmer and the copol yner conpri sing
(et h) acryl i ¢maehlaang/lde ac2d anet/braer mattéd ) kaviyigtae headtiove group,
obt ai ned by the
reactive group and an aqueous dispersion of 100 parts by
mass of the fluorocopolymer (A) is mixed.

10 In the above case, conditions for the emulsion
polymerization of the copolymer (B) comprising (9)
(meth)acrylic acid and/or (h) a (meth)acrylate having a
reactive group and the process for producing an agqueous
dispersion of the copolymer are in accordance with

15 conditions for emulsion polymerization regarding the
fluorocopolymer as described hereinafter.

The minimum film-forming temperature (MFT) 6f the
aqueous dispersion comprising said fluorocopolymer and
the copolymer comprising (meth)acrylic acid and/or a

20 (meth)acrylate having a reactive group, obtained by the
composite treatment or the mixing treatment, is
preferably from 0 to 80°C, more preferably from 20 to
70°C. If the MFT is too low, the coating film tends to
be tacky, and if the MFT is too high, drying property in

25 winter tends to be poor.

The agueous dispersion of the present invention

comprises particles of the fluorocopolymer stably



conposite treatnent or the mxing treatnent, is preferably fromO to 80C
nore preferably from20 to 70C If the MFT is too low, the coating film
tends to be tacky, and if the MFT is too high, drying property in 25

Wi nter tends to be poor. The aqueous dispersion of the present invention
conprises particles of the fluorocopolynmer stably 20 dispersed in water by
an enmulsifier. As the enulsifier, a nonighic emulsifier or an anionic

enul sifier may be used alone or in conbination. The nonionic enulsifier

may, for e b K h I th de

aIZthI etﬁs dﬁgéﬁﬁggggﬁggﬁﬁF? %?Oﬁneﬁ %ngéggiyner g? %u}%ﬁgiggfge with
pro ene oxi - f | k
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salt, an a|k¥E§H| ?Bh BE'Qneébﬁﬁlﬁngonlo @WeaﬁgﬂioﬁigeémﬁyéIPEéf aci d

ester salt or oric acid ester salt. Further, such an enulsifier is

used bas'calhgybyfo§dgkaﬂpﬂé 1 Beda ﬁha&ﬁ9deEH9@Eétﬁyle% bixigeof emul sion
pol ymeri zation; but an enul sifier of the sane type as 15 and/or an

emul sifies ofgaudiffear ﬁﬁ!bthlef:bﬂ@ﬂloée_hH&@ﬁe g d8g apalyREr iczaki on may be
added to the aqueous dispersion after the emul sion polynerization. Here,

as the enul shilbek tepbevaddedft ethiecagueatise disthepsopylahkteoxtide .
pol ymeri zation, in addition to the 20 above emulsifiers, an al kali netal
salt of a di ahkyknionic emulsifier may, for example, be an alkyl
benzene sulfonate, an alkyl naphthalene sulfonate, a
higher fatty acid salt, an alkylsulfonic acid ester salt,
10 an alkyl ether sulfonic acid ester salt or a phosphoric
acid ester salt.

Further, such an emulsifier is used basically by
adding it to a charged monomer at the time of emulsion
polymerization, but an emulsifier of the same type as

15 and/or an emulsifier of a different type from one used
during polymerization may be added to the aqueous
dispersion after the emulsion polymerization.

Here, as the emulsifier to be added to the aqueous
dispersion after the polymerization, in addition to the

20 above emulsifiers, an alkali metal salt of a dialkyl
sulfosuccinic acid such as sodium dioctyl sulfosuccinate
or sodium dinonyl sulfosuccinate, and a combination
thereof with an alkylene.glycol such as ethylene glycol
or propylene glycol, may, for example, be mentioned.

25 When such an alkali metal salt of a dialkyl sulfosuccinic
acid and an alkylene glycol are added, the mechanical

stability and the thermal stability of the above aqueous




sul fosuccinic acid such as sodi umdi octyl sulfosuccinate or sodi um di nonyl
sul fosucci nate, and a conbination thereof with an al kyl ene gl ycol such as
et hyl ene glycol or propylene glycol, may, for exanple, be nentioned. 25
When such an al kali netal salt of a dialkyl sulfosuccinic acid and an

al kyl ene glycol are added, the nechanical stability and the thermal
stability of the above aqueous 21 dispersjpn can be inproved. In the
present invention, in the enuIS|on pol ymeri zation to obtain the

fl uorocopol y A)..to be . d the emul sion polynerization of the
5 (neth)acryggfgg5%lpﬁecﬁp e'l gﬁgvggnp05|te treatnment or the nixing

reatment, nitiat]qpof, rte@%n%m S 5 0! WRRTAR AN dispear T ed out by

addition of a po ynerl AtToN 1 it n e same nmanner as the

initiation OL E%%%E gmégho@opgbxggh'%ﬁ%‘Qﬁuoé%cb@%l%%e90|%WEEbZQk'On

initiator, a“us initiator be enpl oye but a water-sol uble

initiator isgppabblseulall ¥rer %Fn%rl%fibyl %ﬁ&@ﬁé@qza%&%l bircahky, a persulfate
such as ammoni um persul fate, hydrogen “peroxide, or a redox initiator

conposed of qpeemhiaeatlarecldrt hekeeofi ke tih &hiceddaipdgitgefircatiglenas ogodi um
hydrogen sulfite or sodiumthiosulfate, an inorganic initiator of a

system havi ngha siielihgameeatmehti,r dnitd aftdpnows salet emudisliver sul fate or
the like incorporated thereto, or an organic initiator such as a dibasic
aci d peroxi deocdymerdxazQodi Succiamird edc otk tpdyoxidde taondiodl @t ari ¢ aci d
per oxi de,
polymerization initiator in the same manner as the
initiation of usual emulsion polymerization. As the
10 polymerization initiator, a usual radical initiator may
be employed, but a water-soluble initiator is
particularly preferably employed. Specifically, a
persulfate such as ammonium persulfate, hydrogen
peroxide, or a redox initiator composed of a combination
15 thereof with a reducing agent such as sodium hydrogen
sulfite or sodium thiosulfate, an inorganic initiator of
a system having a small amount of iron, a ferrous salt,
gilver sulfate or the like incorporated thereto, or an
organic initiator such as a dibasic acid peroxide such as
20 disuccinic acid peroxide or diglutaric acid peroxide,
azobisisobutylamidine hydrochloride or
azobigsisobutyronitrile, may, for example, be mentioned.
The amount of the polymerization initiator can be
changed optionally depending upon the type and the
25 emulsion polymerization conditions, but it is usually at

a level of from 0.005 to 0.5 part by mass, per 100 parts

by mass of the monomer to be subjected to emulsion



azobi si sobut yl am di ne hydrochl oride or azobisisobutyronitrile, my, for
exanpl e, be nentioned. The anpbunt of the polynerization initiator can be
changed optionally dependi ng upon the type and the 25 emul si on

pol ymeri zation conditions, but it is usually at a level of fromO0.005 to
0.5 part by mass, per 100 parts by nmass of the nononer to be subjected to
emul sion 22 polynerization. Further, sucyy,a polynerization initiator nmay
be added all at once or dividedly as the case requires. Further, a pH

controlling agent d_f th i i . f
thg_enulsiggp%i¥m§gg%a§%ogifc%%fé%?¥?n%é%ggéfﬁgg%ﬂ%ﬁ%?%gﬁgﬁlga%%bgﬁgﬁ gs
sodi um carbonat e, t-assi t Is d h h

Sodi um t hi osTPPass BREBEGRIT B3 PAREL B 90 MY a0 e B on ae

triethylanin% gégr%%iethanolanine, di et hyl et hanol am ne or
dlethylethanoF ne, ‘'may, for exanple, be nentioned. The anount of the pH

control ling agentg j,§ pusuald At o i J BMEIn Pl Jdr@M@ 0% d Qs2PaIdS e NMBSS,
preferably from 0.1 to 2 parts by nmass, per 100 parts by mass of the 15

emul si on pol yneijzat i@n iiedicddi nfhenki gheb rt ReePEnussiohhe RsgBeent fe
pol ynmeri zation rate tends to be. Further, with respect to the initiation

tenperature Her dohe romlisigoagealty men Zabiraganianbepkl mukhy alsugodiunsui t ably
sel ect ed dependi ng upon the type of the 20 pol ynerization initiator.
However, usualdrponate, potassium carbonate, sodium hydrogen
orthophosphate, sodium thiosulfate or sodium tetraborate,
or an organic base such as triethylamine,
10 triethanolamine, dimethylethanolamine or
diethylethanolamine, may, for example, be mentioned.

The amount of the pH controlling agent is usually at
a level of from 0.05 to 2 parts by mass, preferably from
0.1 to 2 parts by mass, per 100 parts by mass of the

15 emulsion polymerization medium. The higher the pH is,
the higher the polymerization rate tends to be.

Further, with respect to the initiation temperature
for the emulsion polymerization, an optimum value is
suitably selected depending upon the type of the

20 polymerization initiator. However, usually, a
temperature of from 0 to 100°C, particularly from about
10 to about 70°C, is preferably employed. The
polymerization temperature is from about 20 to about
120°C, particularly from about 30 to about 70°C.

25 Further, the reaction pressure can be optionally

selected, but usually, it is preferred to employ a

pressure of from 0.1 to 10 MPa, particularly from about



tenperature of fromO to 100C, particularly fromabout 10 to about 70C, is
preferably enployed. The polynerization tenperature is fromabout 20 to
about 120C, particularly fromabout 30 to about 70C. 25 Further, the
reaction pressure can be optionally selected, but usually, it is preferred
to enploy a pressure of from0.1 to 10 MPa, particularly fromabout 23 0.2
to about 5 MPa. The enul sion polymerizatipn operation in the present
invention is carried out preferably in a reactor of a stirring tank type

equi pped wi t stirrer n paratus 5 to supply reaction materials such
as a nDnonerB'g tﬂeﬁ%PHB/gogPEng apparatus, a tenperature/pressure control

apparatus, etc. Lasuglia;sasgoiheadditiores suchin (themaamenat or

the emul sifier ep mertzatiron ini may be charg at once

to the react phyodd; HRWRKCEA LOLS! BELPULBOBLART ! HRM AViBACKBET QS aPhyS] Cal
properties such as the stability of the disperSion and the gloss of the

coating filmby. reducingyt igpRactii¢hbBeaskizenot dispeesedapanbialas
prelimnary enurs?gging nay9pbe %ar??gd out by neans of gn e%ﬁlsio#sstirrer

appar at us; 15+gughpasyarbaaegeni zagkerhavsnguan Hkt kamahefez, ng property and
capabl e of preparing a mcroenulsion, prior to addition of the

pol ynmeri zati gaakRhti/abeningndpbheattiBe ai Retpatatures/gpddedutrer control
pol ymeri zation. Further, various nethods nmay be enpl oyed, such as a nethod
of introduci agpa@athe,merenerIinnsitls @ntase, avbenddaltiwesoseehi aso t he
the monomer, water, the emulsifier and the polymerization
initiator may be charged all at once to the reactor.

10 However, for the purpose of improving various physical
properties such as the stability of the dispersion and
the gloss of the coating film by reducing the particle
size of dispersed particles, preliminary emulsifying may
be carried out by means of an emulsion stirrer apparatus

15 such as a homogenizer, having an ultra-atomizing property
and capable of preparing a microemulsion, prior to
addition of the polymerization initiator, and then the
initiator is added for polymerization. Further, various
methods may be employed, such as a method of introducing

20 the monomer in its entire amount all at once into the
reactor, a method of introducing the entire amount of the
monomer continuously, a method of introducing the monomer
by dividing its entire amount, and a method of charging a
part of the monomer for preliminary reaction and then

25 introducing the rest dividedly or continuously. Further,

in the case of divided addition, the monomer composition

may be different.



reactor, a nmethod of introducing the entire amount of the nononer
continuously, a nethod of introducing the nononer by dividing its entire
anount, and a nethod of charging a part of the nononer for prelimnary
reaction and then 25 introducing the rest dividedly or continuously.
Further, in the case of divided addition, the nononer conposition may be
different. 24 Further, in a case where g gaseous nononer such as

tetrafl uoroethyl ene, ethylene or propylene is introduced into a reactor

and is reacted Htheghéggtgéﬁgégla ethe éageouéembﬂoﬁg? 20UKOUS

di spersion charg aseous nononer is required to

I R R e

t he absorption o e non aqueous sol vent

hydrophi li ¢ Pﬁggnacrgggpgyngnd §g69eaétga @hﬁﬁhehesvﬁata§ae§9maeglor

et hanol, 10 TSopropano utanol , 1sobutanol or t-butanol; or an

al kyl ene gl yggl Spgb 2 EEQV£§GQOQ£y99épe£s@bapﬁhgﬁgedghﬁcehe may be added
to said solvent at the tine o pol ymer1 zati on his case, the anount of

additiong s prefgiably £reMy8sdotis AOnBRESYE sbasgdieaawabebeobntbe 15
aqueous solvent. Mre preferably, it is fromlto 5 mass %. If the anount

of addition gsssamlberihhaaiihbgueblie dgapeabsonptinn efdecttdends to be
small, and if it is too large, the content of a volatile organic conmpound
tends 20 to berthegeimsuchebehagabnbapoiabl efi hhei gasobf the monomer

into the aqueous solvent, a hydrophilic organic compound,

such as an alcohol such as methanol, ethanol,

10 isopropanol, n-butanol, isobutanol or t-butanol; or an
alkylene glycol such as ethylene glycol or propylene
glycol, may be added to said solvent at the time of
polymerization. In this case, the amount of addition is
preferably from 0.1 to 10 mass%, based on water of the

15 agueous solvent. More preferably, it is from 1 to 5
mass%.

If the amount of addition is smaller than this, the
gas absorption effect tends to be small, and if it is too
large, the content of a volatile organic compound tends

20 to be large, such being unfavorable in view of
environmental protection.

With respect to an apparatus for carrying out the
mixing treatment, into a container equipped with a
general stirrer, an aqueous dispersion of the

25 fluorocopolymer (A) to be the base and an aqueous

dispersion of the (meth)acrylate type copolymer having a

reactive group are introduced and they are mixed with



environnmental protection. Wth respect to an apparatus for carrying out the
mxing treatment, into a container equipped with a general stirrer, an
agqueous di spersion of the 25 fluorocopolymer (A) to be the base and an
agueous dispersion of the (meth)acrylate type copolyner having a reactive
group are introduced and they are mxed with 25 stirring. Further, it is
al so possible to use a reactor used forﬁkye emul si on pol yneri zation as the
container for carrying out the mxing. Further, in order that both are

nore sufficiently,uniformy dispersed, 1he mXxi b i ut b
t he above appathtH&9of %Pﬁ%m%ﬁen+5e+st 20 P %P%b%g%ﬂégﬁgs%gééégﬁogf thg

present inventign may,,pe usetul as 3. ualer-basgd coghng aRLehkd! Fa% It
|Za gst a coﬁ??bg ﬁgtgplaﬁ BirRder. PRowever ““addit rves whi ch are usual |y
adde 0 wat er-base ti pals : | o i
pIasticizerzcﬁﬁrﬁngaéﬁglgﬂgaggggbgf, %9? e%%??ﬁg %g%%?,egégg?ggﬁyigeggent,
a pigment di SRELSLNGs; AGEALY auk'ik&[??&z”ﬁ@%p%‘i"s%a?nftheamﬁ&ii%eﬁﬁﬁﬁ b2

ci ssi ng- preven?ive agent, an anfi-skinning agent and a curing agent, nay

be i ncor por aped, as gt B8 CRFE LheqUbLeS: appabdiiBebs 3 MBindblht ZRirgrYBl .Such
as an aluninun16aste may §he used. Asaﬁﬁg col oring agent? a gye,ﬁg% organic

pi gnent or an i nef@anie @Rl gL drol fexdpipredent neMamrieth msy t he
plasticizer, a conventional one, for exanple, a |ow nolecular weight
pl astici zer suchsasu20adi actvwl-pht-halsatie coart iaghingit entilede alsar tweisghtas

pl asti ci zer
a coating material binder. However, additives which are
usually added to water-based coating materials, such as a

10 coloring agent, a plasticizer, an ultraviolet absorber, a
leveling agent, a defoaming agent, a pigment dispersing
agent, a film-forming co-agent, a thickener, a cissing-
preventive agent, an anti-skinning agent and a curing
agent, may be incorporated as the case requires.

15 Further, a metallic pigment such as an aluminum paste may
be used. As the coloring agent, a dye, an organic
pigment or an inorganic pigment may, for example, be
mentioned. As the plasticizer, a conventional one, for
example, a low molecular weight plasticizer such as

20 dioctylphthalate, or a high molecular weight plasticizer
such as a vinyl polymer plasticizer or a polyester type
plasticizer, may, for example, be mentioned. As the
film-forming co-agent, a polyhydric alcohol monoalkyl
ether such as dipropylene glycol-n-butyl ether, ethylene

25 glycol monoethyl ether, ethylene glycol monobutyl ether
or diethylene glycol monobutyl ether, or an organic acid

ester, may, for example, be used. Further, as the curing



such as a vinyl polymer plasticizer or a polyester type plasticizer, my,
for exanple, be nentioned. As the filmform ng co-agent, a polyhydric

al cohol nonoal kyl ether such as dipropyl ene glycol -n-butyl ether, ethylene
25 gl ycol nonoethyl ether, ethylene glycol nonobutyl ether or diethylene
gl ycol nonobutyl ether, or an organic acid ester, may, for exanple, be
used. Further, as the curing 26 agent, golyisocyanate of

self-emul sifiable type conprising as a skeleton e.g. a polyhydric

i socyanate such_as hexgnethglene diigocgi ate dii socyanat e,

t ol_yl ene
éy!ene diisoégﬁﬁite? PSo¥hEPEHBIE LR PLoE 5?8P1&F6ﬁ8§3Fn§¥ﬁ§ne
I i socyanat e, . ted_ tolyl dii
J anat 6COBP RS EoBRaPe R Bl BEy Pt nan B a Y S S Do vt ng

di i socyanat e 8ny ocyanate, having a

hydr ophi lic gB§§E3%3ﬁg¥%ﬁ§?§ggéxgzH%EEBQKQBQHB” g@ﬁyﬂe Qr exanple, be used.

For exanpl e, ving an oxyet ene group,

manuf act ur ed URETHA L hak - 3900, DC- 3901
e e+ o A gngﬁspg% PCEE@%E%ﬁANEQFﬁD%sgﬁgcco., LTD., etc.

corresporny t a%&gbeyaﬁa%hea,iFh@n?m@rthbaei ERAevevhha tet abilirbyeahtede 15
aqueous dispersion, a pH controlling agent may be added thereto. Such a pH

control I'ing agent eABy dif8bcouarREe, hybeogenkredgapilensal isveyaasteodi um
carbonat e, potassium carbonate, o-sodi um hydrogenphosphate, sodi um

t hi osul f at e oer hsadbyenbetrabopakaylartbegandd ibasyasack  agn20 having
triethylam ne or triethanol am ne, or ammoni a.
a hydrophilic group such as an oxyethylene group, may,
for example, be used. For example, Bayhydul TPLS-2032
10 having an oxyethylene group, manufactured by SUMITOMO
BAYER URETHANE CO., LTD., and DC-3900, DC-3901 and DC-
3712 manufactured by NIPPON POLYURETHANE INDUSTRY CO.,
LTD., etc. corregpond thereto.
Further, in order to improve the stability of the
15 aqueous dispersion, a pH controlling agent may be added
thereto. Such a pH controlling agent may, for example,
be an inorganic salt such as sodium carbonate, potassium
carbonate, o-sodium hydrogenphosphate, sodium thiosulfate
or sodium tetraborate, an organic base such as
20 triethylamine or triethanolamine, or ammonia.
EXAMPLES
The present invention will be described in detail
with reference to the following Preparation Examples and
Examples. However, the present invention is by no means
25 restricted by such Examples. Further, in the following

Examples, parts means parts by mass unless otherwise

specified.



EXAMPLES The present invention will be described in detail wth reference
to the follow ng Preparati on Exanpl es and Exanples. However, the present
invention is by no neans 25 restricted by such Exanples. Further, in the
foll ow ng Exanples, parts nmeans parts by mass unl ess otherw se specified.
27 PREPARATI ON EXAMPLE 1 (1) Into a stainless steel autoclave having an
internal capacity of 2.5Q and equi pped mﬁ%p a stirrer, 860g of deionized
wat er, 35g of (e) 10-undeccenoic acid, 5 4.75g of a fluorine type anionic
enul sifier (FC143, manufactured by Sum tono 3M Conpany), 2.2 g of a

noni oni ¢ enBREPARATION EXAYPLEnAuf act ured by N ppon Nyukazai K K.) and

46. 6 f t-but I h d, dd i

pgefgifr’izi ngjlvf[‘ﬁla“%hetpﬁai%e T STE o puats e FaRaTE Then. 72
o] a) tetrafl uoroethyl I b I 1.4 f

e;hyLene merén%ﬁfp83u§§§ggﬁF¥ OF%§9§3§%%?a%é&g%ﬁgaeW§gHi%t%F%E?eféﬁ%erature
of the autoc e 1l h 0 1 - f
an aqueous sg?§9i8§ @%ﬁ%&ﬁ%?éggﬁgéggfeéﬁi@E{3%&%2958ﬁ@§?§gnﬁége§g&§dWELO

Lo e S85L LT VLEETY ShaeniagerkbecRlassute s agay 121 g a2
20 tetrafluogggthybengea?dy el ebmbblmPterykens ,and225 B8l % nonionic
emulsifier (N-1110, manufactured by Nippon Nyukazai K.K.)
and 46.6g of t-butanol were charged, and deaeration by a
vacuum pump and pressurizing with a nitrogen gas were

10 repeated to remove air.

Then, 72g of (a) tetrafluoroethylene, 1.1 g of (b)
propylene and 1.4 g of (c) ethylene were introduced into
the autoclave.

When the internal temperature of the autoclave

15 reached 70°C, the pressure was 1.34 MPa. Then, 2 ml of
an aqueous solution containing 25% of ammonium persulfate
was added to initiate the reaction. While maintaining
the pressure by pressurizing as the pressure decreased,
550.5g of a gas mixture comprising 50 mol% of (a)

20 tetrafluoroethylene, 25 mol% of (b) propylene and 25 mol%
of (¢) ethylene, was continuously added to continue the
reaction. Further, during the progress of the reaction,
30 ml of an agueous solution containing 25% of ammonium
persulfate was continuously added.

25 (2) 8 hours later, supply of the gas mixture was

stopped, and the autoclave was cooled with water to room

temperature, whereupon an unreacted monomer was purged,



of (c) ethylene, was continuously added to continue the reaction. Further,
during the progress of the reaction, 30 nQQ of an aqueous sol ution
cont ai ni ng 25% of amoni um persul fate was continuously added. 25 (2) 8
hours |l ater, supply of the gas m xture was stopped, and the autocl ave was
cooled with water to room tenperature, whereupon an unreacted nononer was
purged, 28 and the autoclave was opened %g obt ai n an aqueous di spersion
having a solid content concentration of 40.1 nass% As a result of the

anal ysis of th QS ti 13C NVR, h I d th

((Jll spersi on wﬁ'?%'a%?‘?)r%t 1 r%lwafeo?fne ‘%3 Fc%1(1nyrreg'r%|rzég“ uni g blaged gn
a) tetrafl %,_0f

propyl ene, ugrﬁ§1 % hﬁ%qngoz %&ﬁ %§§§%8#%|%? Qﬁiﬁeﬁgp AP 3 ol %

of polymll}%%slé@;.t SAsba_ngsemt(sk EHeUQHQE%EQ' srachd. céQpBBEE{t\BﬁTbQ\I

EXAMPLE 2 (1) I'nto a stainless steel autoclave having an Tnternal capacity

of 2.59 and ewuipped yhid GoSIJheEF cofOPthad deiand zetk Vet el on 498s of (e)

acrylic acid, 2.2g of  potassi uim carbonate(K2C3B), 2.2 g of a nonionic 15

emul sifieg (Pfoll%%ﬂ,tmwi‘p%qts@ &2 hp1N REOR Iy MIZEed Krts Bhsk@ @n an

anionic emulsifier (sodiumlauryl sulfate), and 46.6g of t-butanol were
charged, and (ajeagfratifandiper hivadeuman RETmodsd off @edyhicziingdvuditas nitrogen
gas were repeated to renmove air. 20 Then, 188g of (a) tetrafl uoroethyl ene,
9.9g of (b) based on (b) propylene, 19 mol% of polymerized units
based on (c¢) ethylene, and 3 mol% of polymerized units
based on (e) l0-undeccenoic acid.
10 PREPARATION EXAMPLE 2
(1) Into a stainless steel autoclave having an
internal capacity of 2.50 and equipped with a stirrer,
850g of deionized water, 49g of (e) acrylic acid, 2.2g of
potassium carbonate (K;CO3), 2.2 g of a nonionic
15 emulsifier (N-1110, manufactured by Nippon Nyukazail
K.K.), 1.1g of an anionic emulsifier (sodium lauryl
sulfate), and 46.6g of t-butanol were charged, and
deaeration by a vacuum pump and pressurizing with a
nitrogen gas were repeated to remove air.
20 Then, 188g of (a) tetrafluorocethylene, 9.9g of (b)
propylene and 6.6g of (c) ethylene were introduced into
the autoclave.
When the internal temperature of the autoclave
reached 70°C, the pressure was 1.54 MPa. Then, 2 ml of
25 an aqueous solution containing 25% of ammonium persulfate

was added to initiate the reaction. While maintaining

the pressure as the pressure decreased, 530g of a gas



propyl ene and 6.6g of (c) ethylene were introduced into the autoclave.
When the internal tenperature of the autoclave reached 70C, the pressure
was 1.54 MPa. Then, 2 nQQ of 25 an aqueous sol ution containi ng 25% of
amoni um persul fate was added to initiate the reaction. Wile maintaining
the pressure as the pressure decreased, 530g of a gas 29 m xture
conprising 50 nol % of (a) tetrafl uoroethylgne, 40 nol % of (b) propyl ene
and 10 nmol % of (c) ethylene, was continuously added to continue the
reaction. Furt

aqueous 5 soW&F%Bﬁe Sﬁﬁégﬁﬁﬁggzgéf%?ﬁsiﬁggu%ﬁ?ﬁ%&%@&#&@%qﬁggvg%ﬁﬁva%uous|y

dded 2) 10 : dth
gutgclaSe)ma?O@% %d %Beﬁrwgy o roon1 3%§°gb%§3 z éﬁigd%%%gﬁ%%ﬁ and the
unr eact ed ORGHRS BRSAY gaﬁedlfeoa@@nttﬁﬁu@utt?@ Feactas-opepgdcharobtain an

aqueous di spersion a concentration o mass% As a result of

the anal ysi Sdahheetﬁgﬁe%b&bga By 13 NMBcribhi, 83@09@ YFeanCaRLabagd in
the di spersion waS found to conprise 52 nol % of pol ymeri zed units based on

(a) 15 teirabbugreshhybaraind3bgmb¥ of pehyheuhZ edrenilifstkase¢ on (b)
propyl ene, 9 nol % of polynerized units based on (e) ethylene, and 3 nol %

of pol yneri zednttihtisubasedddad.(e) acrylic aci d. PREPARATI ON EXAMPLE 3 20
Into a glass flask having an internal capacity of
(2) 10 hours later, supply of the gas mixture was

stopped, and the autoclave was cooled with water to room
temperature, whereupon an unreacted monomer was purged,

10 and the autoclave was opened to obtain an agqueous
dispersion having a concentration of 39.5 mass%. As a
result of the analysis of the composition by BC-NMR,
this copolymer contained in the dispersion was found to
comprise 52 mol% of polymerized units based on (a)

15 tetrafluoroethylene, 36 mol% of polymerized units based
on (b) propylene, 9 mol% of polymerized units based on
(e) ethylene, and 3 mol% of polymerized units based on
(e) acrylic acid.
PREPARATION EXAMPLE 3

20 Into a glass flask having an internal capacity of
200 ml and equipped with a thermometer, a stirrer and a
reflux condenser, 70g of the agqueous dispersion prepared
in Preparation Example 1 (the amount of the
fluorocopolymer in the dispersion was 28.1g) was charged,

25 and heated to 80°C. When the temperature reached 80°C,
an agueous dispersion comprising 1.2g of (h) glycidyl

methacrylate and 10g of methyl methacrylate, 0.04g of a



200 nQ and equi pped with a thernonmeter, a stirrer and a reflux condenser,
70g of the aqueous dispersion prepared in Preparation Exanple 1 (the
anount of the fluorocopolyner in the dispersion was 28.1g) was charged, 25
and heated to 80C. Wen the tenperature reached 80C, an aqueous di spersion
conprising 1.2g of (h) glycidyl nethacrylate and | Qg of nethyl

met hacryl ate, 0.04g of a 30 nonionic enmuksgifier (N-1110, manufactured by
NIl PPON  NYUKAZAI CO., LTD.) and 0.02g of an anionic enulsifier (sodium

pauryl sulfate),sepilcsichd ad itd) a- 1BSe ApanaoRs 1,30l Wy aiepts dropped

t hereon over period o our. I'mredi at el'y aflﬁer t he dropping, | mQ of

an aqueous  setuhizan GNt ARG X TREHRY ATRNMHIRES WUhals Mas. added
toinitiate the reaction to carry out a conposite treatnent. 3 hours after

the initiatiqRdefi e 1836t QN fatdle difieyialed &MRal & Ur eatfs hepfdAsk was
increased to 10 900C, thé reaction was carried out further for 1 hour and

t he pol ymeri zatih@n otes weddeimitd aitaim Arerngledis odligpear figanr .1 of a
fl uorocopol ynmer conprising a fluorocopolynmer and a nethacrylate type
copol yners i n Iamefies alat iaf tafr the Aranpbiay,i g rdd odl et aomkeents 15
concentration of 40.8 mass% PREPARATI ON EXAMPLE 4 Into a glass flask
havi ng an i ntserlualicrapacitai rofing 20aas et equiqyped sads el fidter maeet er, a
stirrer and a reflux condenser, 70g of the aqueous dispersion prepared 20
in Preparati eddedary d1g t(itdte dfrumeasitidie to carry out a composite
treatment. 3 hours after the initiation of the reaction,
the internal temperature of the flask was increased to
10 90°C, the reaction was carried out further for 1 hour and
the polymerization was completed to obtain an aqueous
dispersion 1 of a fluorocopolymer comprising a
fluorocopolymer and a methacrylate type copolymer in a
mass ratio of 71:29 and having a solid content
15 concentration of 40.8 mass%.
PREPARATION EXAMPLE 4
Into a glass flask having an internal capacity of
200 ml and equipped with a thermometer, a stirrer and a
reflux condenser, 70g of the agqueous dispersion prepared
20 in Preparation Example 2 (the amount of the
fluorocopolymer in the dispersion was 27.6g) was charged,
and heated to 80°C. When the temperature reached 80°C,
an aqueous dispersion comprising 1.2g of (h) glycidyl
methacrylate and 10g of methyl methacrylate, 0.04g of a
25 nonionic emulsifier (N-1110, manufactured by NIPPON

NYUKAZAI CO., LTD.) and 0.02g of an anionic emulsifier

(sodium lauryl sulfate) emulsified with a 1 mass$% agqueous



fl uorocopol ymer in the dispersion was 27.6g) was charged,
800C.~ When the tenperature reached 800C,

and heated to
an aqueous di spersion conprising

1.2g of (h) glycidyl nethacrylate and 10g of nethyl nethacrylate, 0.04g of

a 25 nonionic emulsifier (N-1110, nmanufactured by N PPON NYUKAZAI CO. ,
LTD.) and 0.02g of an anionic enulsifier (sodiumlauryl sulfate)

emul sified with a | mass% aqueous 31 sol4tion, was dropped thereon over a
period of | hour. |Inmmediately after the dropping, | nQ of an aqueous

sol ution conta
the reaction°t
initiation o
i ncreased to

reat ment . hours affer the

Em@%@&ég%g§i8?tertQﬁei@E%gquglequ@aggr 0L Lhgykl ask was

reaction was carried out further for I hour and

pol ymeri zati gem@%ﬁowh%egﬁihg ?Fh%is%%a'afaQHﬁ%H%umdb%%ﬁiif%@ez wals a

fl uorocopol yner conprising a 1

copol yner !naadeﬁa§§ hatire 0k (030 candibavicngd cars9l batcantefbosite
concentration of 40.4 mass% PREPARATI ON EXAMPLE 5 First, an agueous

di spersi op ot razpRthacrys aheutypertdb eppoiyietatoont b ohai Agatttahrent

uor ocopol ynmer and a nethacryl ate type

10E0gn2 fRss el annupymRersilf at g pa%q addgdpig, i tiate
3 ry out a cgﬁp05| e P

t he

was prepared. Into a glass flask having an internal capacity of 300 nQ and
equi pped w t hha theemns@t eemparatiutiee b fantiea flekkuwascdndersered 50 ma of
dei oni zed water, 0.04g of a nonionic emnulsifier (N-1110, nanufactured by
NI PPON NYUKAZAPCCEnd 2@akThon amd Gad2dedf omt dmirdhier doul di hiowr @addi um

| aur yl

10

15

20

25

the polymerization was completed to obtain an agqueous
dispersion 2 of a fluorocopolymer comprising a
fluorocopolymer and a methacrylate type copolymer in a
mass ratio of 70:30 and having a solid content
concentration of 40.4 mass%.
PREPARATION EXAMPLE 5

First, an aqueous dispersion of a methacrylate type
copolymer for the mixing treatment was prepared. Into a
glass flask having an internal capacity of 300 ml and
equipped with a thermometer, a stirrer and a reflux
condenser, 150 ml of deionized water, 0.04g of a nonionic
emulsifier (N-1110, manufactured by NIPPON NYUKAZAT CO.,
LTD.) and 0.02g of an anionic emulsifier (sodium lauryl
sulfate) were charged, and heated to 80°C. When the
temperature reached 80°C, a mixed liquid of 15g of (h)
glycidyl methacrylate and 135g of methyl methacrylate was
dropped thereon over a period of 1 hour. Immediately
after the dropping, 3 ml of an aqueous solution
containing 2 mass% of ammonium persulfate was added

thereto to initiate the reaction. 3 hours after the



sul fate) were charged, and heated to 800C. Wen the tenperature reached
800C,» a m xed liquid of 159 of (h) glycidyl nethacrylate and 135g of

met hyl nethacryl ate was dropped thereon over a period of 1 hour.

| medi ately 25 after the dropping, 3 nQQ of an aqueous sol ution containing
2 mass% of ammoni um persul fate was added thereto to initiate the reaction
3 hours after the 32 initiation of the reaction, the internal tenperature
of the flask was increased to 90C and reaction was carried out further

for L hour and;ibe Rohyuer 72! Lan Was, CORRl abedriaoRaR:an AIeRuS

di spersion of ~a 5 nethacrylate type copolyner. Wt 0g of this aqueous
di sper sion ( ¢ga! 3 BA0,130 : pRk chleaTeLhagkY 8hel teae OROhMERar iQg of the

aqueous di spersion obtained in Preparation Exanple 1 (containing 27.6g of

the fluorocopglyger)heas rErxgdnba roRhal 'Eh%nlgxla%@e'iﬂ@a%@é%%%sdi spersion 3
of the aimed fluorocopol yner. PREPARATI ON LE 6 Into a glass flask

havi ng an i ntempakreapaci bytafin 200 aifeane cquicepedon i aH)her noneter, a
stirrer and a reflux condenser, 70g of the aqueous dispersion prepared 15
in Preparati eetbserpllatt tie aspoeitmef .t he fluorocopolynmer in the
di spersion was 28.1g) was charged, and heated to 80C. Wen the tenperature
reached 80C, anWHedWy difspdrs eveeys idlismerEdeprof (quttadninetiarryl at e,
1.2g of n-butyl nmethacrylate, 0.04g of a 20 nonionic emulsifier (N 1110,
manuf act ur ed ofy tRiePP@lhacrylate type copolymer), 70g of the aqueous
dispersion obtained in Preparation Example 1 (containing
27.6g of the fluorocopolymer) was mixed to obtain an
10 aimed aqueous dispersion 3 of the aimed fluorocopolymer.
PREPARATION EXAMPLE 6
Into a glass flask having an internal capacity of
200 ml and equipped with a thermometer, a stirrer and a
reflux condenser, 70g of the aqueous dispersion prepared
15 in Preparation Example 1 (the amount of the
fluorocopolymer in the dispersion was 28.1g) was charged,
and heated to 80°C. When the temperature reached 80°C,
an agqueous dispersion comprising 10g of methyl
methacrylate, 1.2g of n-butyl methacrylate, 0.04g of a
20 nonionic emulsifier (N-1110, manufactured by NIPPON
NYUKAZAI CO., LTD.) and 0.02g of an anionic emulsifier
(sodium lauryl sulfate) emulsified with a 1 mass% aqueous
solution, was dropped thereon over a period of 1 hour.
Immediately after the dropping, 1 ml of an aqueous
25 solution containing 2 mass%$ of ammonium persulfate was

added to initiate the reaction. 3 hours after the

initiation of the reaction, the internal temperature of



NYUKAZAI CO., LTD.) and 0.02g of an anionic enulsifier (sodiumlauryl
sulfate) emulsified with a 1 nass% aqueous solution, was dropped thereon
over a period of 1 hour. |Inmediately after the dropping, 1 nmQ of an
aqueous 25 solution containing 2 mass% of ammoni um persul fate was added to
initiate the reaction. 3 hours after the initiation of the reaction, the
internal tenperature of 33 the flask waqy ncreased to 90C and reaction was
carried out further for 1 hour and the polynerization was conpleted to

obtain an aqyﬁQU§lggﬁp§5§i?ﬁcéeg%ea ebly QBQCQH@y¥Q§Et§8HD&5§'Egreled

;Iuorocogolyner an acrylate type copo In mass rati o of

1: 29 an gont C e a EXAMPLES 1
to 3 and CINgXEAgFgﬁﬁééAﬁgLEﬁlﬁ 3 %ﬁglg%§ ﬁbg?m%glﬁggg?ﬁg§§aas f or mul at ed
using 719 of £B¢B:04 EBeOBQH§HU§ndh§Q§6§b08§s§e£916n0ﬁ 8rlQ

fl uorocopol yner obtained in the above Preparation Exanples 3 to 6, 5.4g of

a f'|n}forn‘EguSQOégﬁalmer3goﬁﬁrl§1h§|Qkﬁmﬁbro@o§619ﬁe§ ghgpgrsant, 0. 6g
of a defoam ng agent and 10.3g of deionized water. The filmform ng co-

agent wass Csmd2nbaapubast uypd bypehines Canpanyys thAeidSothickeneandas
Rheobi s CR (rmanufactured by Hoechst CGosei K. K. ), the dispersant was
Noscospas 44n&vingnaf acliidedohyenSunehopoor&onpangy, 4and mbheséef oam ng
agent was FS Antifoam 90 (nmanufactured by Dow Corni ng Conpany). (2) Such a
cl ear coatinBXpMPBEFal was3contledOMRARATIVD BKHWPRENLpl ate by an air spray

so that the dried film
(1) A clear coating material was formulated using

71lg of each of the aqueous dispersions 1 to 4 of a
10 fluorocopolymer obtained in the above Preparation
Examples 3 to 6, 5.4g of a film-forming co-agent, 0.3g of
a thickener, 0.8g of a dispersant, 0.6g of a defoaming
agent and 10.3g of deionized water. The film-forming co-
agent was Cs-12 (manufactured by Chisso Company), the
15 thickener was Rheobis CR (manufactured by Hoechst Goseil
K.K.), the dispersant was Noscospas 44-C (manufactured by
Sun-Nopco Company), and the defoaming agent was FS
Antifoam 90 (manufactured by Dow Corning Company) .
(2) Such a clear coating material was coated on an
20 aluminum plate by an air spray so that the dried film
thickness would be 40 um and dried at 80°C for 30 minutes
to obtain a test specimen. With respect to such a test
specimen, tests on transparency, weather resistance,
water resistance and stain resistance were carried out.
25 The evaluation methods were as follows.
Transparency: The test specimen was heated at 200°C

for 10 minutes, and one which was completely transparent



t hi ckness woul d be 40 pmand dried at 80C for 30 mnutes to obtain a test
specivven. Wth respect to such a test specinen, tests on transparency,
weat her resistance, water resistance and stain resistance were carried
out. 25 The evaluation nethods were as follows. Transparency: The test
speci nen was heated at 200C for 10 m nutes, and one which was conpletely
transparent 34 by visual observation wassjdentified with synbol 0, one
whi ch becane slightly clouded was identified with synbol L, and one which

becare remar ] gzb!%'ts‘%ia%“do% e\t’%rsatg{ogjgg\fa@%ii%n\@ i Y TR éyﬁ%dﬁ."%})lﬂabhgn of

t he weat her si stance: ours of the QUV test enploying a

fluorescent uhlyayviQl&ine rA% JRALNET JIRRIS LANCE dBHi6T1 JRRUIEC Idmasb by Q

Panel Conpany, one having the gloss remarkably deteriorated was

identified wiAh gyabgheXwhabd 8BEahaviBAaRRaBUbStantyal #sdeterioration of
gl oss observed, was identified with synbol 0. Evaluation of the water

resi stance: Afdes{t il fiRY Siidh dylbedAr X wat er of 600C for one week, one having
peeling of the coating filmobserved was identified with synbol X, 15 one
havi ng nospeel i ngedsestvesh bt tie Stetingr abservethcevasAfdent3 f0@E with
synbol L, and one having no abnormality observed was identified with
synmbol 0 St ailvuresicht artee QUEK posslr enwaloydlary ise f loadr esatatdorsl travianlethgl e
of 450 facing south for one year, whereupon 20 one wherein the color

di fference aftayr wagihmy watssystfarsip tester manufactured by Q Panel

Company, one having the gloss remarkably deteriorated was
identified with symbol X, and one having no substantial
10 deterioration of gloss observed, was identified with
symbol O.
Evaluation of the water resistance: After immersion
in warm water of 60°C for one week, one having peeling of
the coating film observed was identified with symbol X,
15 one having no peeling observed but blistering observed
was identified with symbol A, and one having no
abnormality observed was identified with symbol O.
Stain resistance: Exposure was carried out outdoors
at an angle of 45° facing south for one year, whereupon
20 one wherein the color difference after wiping water from
the stored plate was less than 5, was identified with
symbol O, one wherein the color difference was from 5 to
10 was identified with symbol A, and one wherein the
color difference exceeded 10, was identified with symbol
25 X,
Mechanical strength: The mechanical strength of the

coating film obtained by using the above clear coating



the stored plate was less than 5, was identified wwth synbol 0, one
wherein the color difference was from5 to 10 was identified wth synbo

L, and one wherein the color difference exceeded 10, was identified with
synmbol 25 X. mechani cal strength: The nechanical strength of the coating
fil mobtai ned by using the above clear coating 35 material was eval uated
as follows. Nanely, the above clear coatkgg nmaterial was coated on a gl ass
plate by an air spray so that the dried filmthickness would be 40 pm and
dried at 80C far m e t r | ti oat.n Il.m was

peel ed of f frmoa%etrﬁi(eélgl“a%;gs e;\iaa]tqg&él%g& t%ﬁlsllcﬁgéjyi g:ag‘egygngg}tei %rllofol(\ASni t: 9%

and the tensidie i el sly SRl Lanis Mome@f i f4dmyassaapasyrag in

accordance wt . Hi val ues indicate excellent follow up

properties t Cﬁ(i%%%l%f%@%é@ QantdAacdd o Bf dilecigudhsd nadeL@nsk ras st ance

agai nst breakage "of "the substrate, respectively. The results are shown in

Table 1. Tabyfy 1,GuW atbg0kEXEor2 B0 mirftites, ANUROSAYUE0LISASRIEDSARUEOUS

Aqueousdi sper si ondi sper si ondi sper si ondi spersi on di spersion 1234
5 coating film was peeled off from the glass plate. The

tensile yield elongation (unit: %) and the tensile yield
strength (unit: MPa) of the film were measured in
accordance with JIS K7127. High values indicate
excellent follow-up properties to expansion and

10 contraction of the substrate and resistance against
breakage of the substrate, respectively.

The results are shown in Table 1.

Table 1
Comp .
Ex. 1 Ex. 2 Ex. 3
Ex. 1
Agueous Aqueous Aqueous Agueous
Aqueous , , , , . , . .
. . dispersion dispersion | dispersion | dispersion
dispersion
1 2 3 4
Transparency O @, O et
Weather
, O O O O
resistance
Water
, O O O O
reslstance
Stain
_ O O O A
resistance
Tensile
yvield 235 221 234 125
elongation
Tensile
yield 6.6 7.8 6.4 2.4
strength




Transpar ency000X Weat her 0000 resi stance wat er 0000 resi stance Stai n0000
resi st ance Tensil e yiel d235221234125 el ongation Tensile yiel d6.67.86.42.4

strength 36 | NDUSTRI AL APPLI CABI LI TY The aqueous di spersion of a

fl uorocopol yner of the present invention gives a coating filmexcellent
strength, transparency, weather resistance, 5 stain resistance
resistance, and thus is very wusgful as a material for weather
resi stant water-based coating material. Further, the water-based coating

material enmphkEytR¢rrhRe 239480us4isRer sion of a fluorocopol ymer of the 10

nmechani ca
and wat er

present inventTomenpioys a stabte agueous di spersion as the base,

basi cal |y w t houtphiés & Rie Ay QliGHHrs 381 \iNta £ ACKI I Yo f idhd S
applicable to the wide range of = applications wthout restrictions such as
sol vent regupaticent FakeextdmdRl givids laS deaittiingulfarnhy esgeflulenftorin

10

15

mechanical strength, transparency, weather resistance,

stain resistance and water resistance, and thus is very
useful as a material for weather resistant water-based

coating material.

Further, the water-based coating material employing
the agueous dispersion of a fluorocopolymer of the
present invention employs a stable aqueous dispersion as
the base, basically without use of an organic solvent,
and accordingly, it is applicable to the wide range of
applications without restrictions such as solvent
regulation. For example, it is particularly useful for
weather resistant coating of an exterior inorganic

building material such as glass, metal or cement.

in



15 weat her resistant coating of an exterior inorganic building material
such @s glass, netal or cenent. f 37 CLAIMS 1. An aqueous dispersion of a
fl uprocopol yner, which is obtained by enul sion polynerization, in the
ptesence of 100 parts by mass of particles of a fluorocopolyner (A 5
conprising polynerized units based on (a) a fluoroolefin, polynerized
units based on (b) propylene, polynerized;5units based on (c) ethylene

and/ or polynerized units based on (d) butylene, and polynerized units
based on (e) a vinyl nononer having a ¢kt ve group, of from5 to 200 1o
parts by mass of a radical polynerizabre mononer m xture conprising (Q)

(nmeth)acryli¢ achfl sapabhe @fisperping af KoRdubyotepeliAerW thitheigeactive
group of the above (e) and/or (h) an alkyl (neth)acrylate having a carbon

nunber of feparinta BY efulbeocal kypllygestipatdnd, havi Rpeaptreaehicee o5 group
capable of formng a bond by reaction with the reactive group of the above
(e). 2. An agoeopsrdsspersees of patkioleeopdl gpnEdnonbicobolymeabt(ained by
m xi ng an aqueous dispersion of 100 parts by nass of a fluorocopolyner (A)
conpri si gy pobypeisiad POlunetszedsedios paped bhuderookeffilmorpolledeni, zed
units based on (b) propylene, polynerized units based on (c) ethylene
and/ or pol ynepilyedrimetisubasedbesefdpnbibyl emepylene, poloyymeiriggduni t s
based on (e) a vinyl nononer having a reactive group, with an aqueous
di spersi on ofinfikenbgsed on (c) ethylene and/or polymerized units
based on (d) butylene, and polymerized units based on (e)
a vinyl monomer having a reactive group, of from 5 to 200
10 parts by mass of a radical polymerizable monomer mixture
comprising (g) (meth)acrylic acid capable of forming a
bond by reaction with the reactive group of the above (e)
and/or (h) an alkyl (meth)acrylate having a carbon number
of from 1 to 18 in the alkyl group, and having a reactive
15 group capable of forming a bond by reaction with the
reactive group of the above (e).
2. An aqueous dispersion of a fluorocopolymer, which is
obtained by mixing an aqueous dispersion of 100 parts by
mass of a fluorocopolymer (A) comprising polymerized
20 units based on (a) a fluorocolefin, polymerized units
based on (b) propylene, polymerized units based on (c)
ethylene and/or polymerized units based on (d) butylene,
and polymerized units based on (e) a vinyl monomer having
a reactive group, with an aqueous dispersion of from 5 to
25 200 parts by mass of a copolymer (B) obtained by emulsion

polymerization of a radical polymerizable monomer mixture

comprising (g) (meth)acrylic acid capable of forming a



25 200 parts by mass of a copolyner (B) obtained by enul sion

pol yrteri zati on of a radical polynerizable nononer m xture conprising (g)
(gt h)acrylic acid capable of formng a 38 bond by reaction with the
reactive group of the above (e) and/or (h) an al kyl (neth)acrylate having
a carbon nunber of from1l to 18 in the alkyl group, and having a reactive
group capable of formng a bond by reacti®® with the 5 reactive group of

t he above (e). 3. The aqueous dispersion of a fluorocopol yner according to
Claim1l or 2Popdeldi ¥edadh off Wikd thgctiops gvsusyaup Ale)thgn@Rave i &)at

| east one functional group selected fromthe group consisting of a

car boxyl gro@sd/@F dpoxyn @ ldvdudmedn gy pispinevdmncy 2 Greien LURRF Xy |
group and an am no group. 4. The aqgqueous di spersiaon_of a fluoroco ,oleymar
according t&IO&AR 1L &° 28 Wherltdien A i ISFE e oFRIY FEV IR &F ATV
contains polynerized uniits based qn (f) ,anather 15 capol yneri zabl e nononer.
5. The aqueo@€o#PsF&@PsRdR® Of & FMicofoponrney 5@@&%%%"%‘:@ (9%%5 m 4,
wherein (f) the another copol ri z%bl e noner is at |east one nenber

sel ected from @ Yo dF O ¥oirs sr‘r'?’ienﬁl 7S Wyl ester, a vinyl ether, an 20

I sopropenyl %Fhe%heaa%%%%géa E%E%E%io% %%ng%ﬂ%%r%%%p%qyn%hj%kd%%g?ﬁg

to Claim 1 or 2, wherein each of the reactive groups in
(e) and (h) is at least one functional group selected
from the group consisting of a carboxyl group, an epoxy

10 group, a hydrolyzable silyl group, a hydroxyl group and
an amino group.
4. The agqueous dispersion of a fluorocopolymer according
to Claim 1 or 2, wherein the fluorocopolymer (A) further
contains polymerized units based on (f) another

15 copolymerizable monomer.
5. The aqueous dispersion of a fluorocopolymer according
to Claim 4, wherein (f) the another copolymerizable
monomer is at least one member selected from the group
consisting of a vinyl ester, a vinyl ether, an

20 isopropenyl ether, a (meth)acrylate, a crotonate and an

allyl ether.



