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ABSTRACT

An agueous dispersion comprising a polymer (a)
having a repeating unit (A) which comprises four carbon
atoms connected 1n a linear chain and which has one

double bond at the second position and a polyfluorocalkyl

group bonded to an arbitrary carbon atom, and a

surfactant (B) having a hydrophile-lipophile balance of
at least 10, wherein the polymer (a) 1s dispersed in an

agqueous medium by the surfactant (B).
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Our Retf.: AB-556 (F2002-161)

AQUEOUS DISPERSION

The present 1nvention relates to an agueous

dispersion which 1s capable of imparting water and oil
repellency or antifouling properties to articles.

A polymer obtalned from a fluorinated diene compound

1s disclosed in JP-A-2000-247914, and it is known that
such a polymer 1s excellent in water and oil repellency.
However, to react such a compound by solution
polymerization, 1t 1s necessary to use a large amount of
an organic solvent, and there has been a problem that the
reactivity for polymerization is so low that it is poor

1n practical usefulness.

The present i1nvention has been made to solve the

=

above-mentioned problem. Namely, 1t 1s an object of the

present invention to provide an agueous dispersion which
can be obtained by using a reaction excellent in the
reactivity for polymerization, whereby the amount of an
organic solvent to be used, i1s reduced.

The present i1nvention provides an agueous dispersion
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comprising a polymer (a) having a repeating unit (A)
which comprises four carbon atoms connected in a linear
chain and which has one double bond at the second

position and a polyfluoroalkyl group (hereinafter

referred to as a R’ group) bonded to an arbitrary carbon

atom, and a surfactant (B) having a hydrophile-lipophile
balance (hereinafter referred to as a HLB value) of at
least 10, wherein the polymer (a) 1s dispersed in an
agqueous medium by the surfactant (B).

Further, the present invention provides a method for
producing an agueous dispersion, which comprises
subjecting a 1,3-dlene having a polyfluoroalkyl group to
an emulsion polymerization reaction in an agqueous medium

in the presence of a surfactant (B) having a HLB value ot

at least 10, to form an aqueous dispersion having a
polymer (a) having the repeating unit (A) dispersed.

The aqueous dispersion of the present invention 1is
excellent in the durability of the water and oil
repellency against washing or abrasion, as compared with
a conventional water and 01l repellent composition
contalning an ester type or ether type ngﬁxnmr-
containing compound. Further, 1t can be produced or used
in a form where the amount of an organic solvent 1s
small, whereby a load on the environment 1is little.
Further, it 1s not required to take out the polymer as 1s
required in the case of a conventional water and o1l

repellent composition, whereby there 1s a merit that the
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handling 1s simple.

The polymer (a) in the present invention has a
repeating unit (A) which comprises four carbon atoms
connected in a linear chain and which has one double bond
at the second position and an R! group bonded to an
arbltrary carbon atom.

The repeating unit (A) 1in the polymer (a) 1s
preferably one formed from a compound of the following
Formula 1 (hereinafter referred to as the compound A):

R -X Formula 1
wherein Rf is a Ci.3p polyfluorocalkyl group, and X is a

monovalent organic group having at least two double
bonds.

The R' group is a group having at least two hydrogen

atoms of the corresponding alkyl group substituted by
fluorine atoms. Further, some of the remaining hydrogen
atoms may be substituted by halogen atoms such as
chlorine atoms. R' is preferably a group having at least
60% in number of hydrogen atoms in the corresponding
alkyl group substituted by fluorine atoms, more

preferably a group having at least 80% thereotf

substituted by fluorine atoms, particularly preferably a
group having 100% thereof substituted by fluorine atoms
(i.e. a perfluorocalkyl group). Further, when the carbon
number of the R' group is three or more, the R' group may
be of a linear chain or a branched chain.

R is preferably a R’ group having from 1 to 12
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carbon atoms, particularly preferably a group represented
by CyxFox+1—- (wherein k i1s an integer of from 1 to 12) or
CiFa541- (CY'Y?CY’Y*) ;- (wherein each of ¥Y', ¥’, Y’ and Y*
which are independent of one another, 1s a hydrogen atom,

a fluorine atom or a chlorine atom, provided that at

least one of them 1s a fluorine atom, and j and 1 are

1%

each an integer of at least 1 and satisfy 12=2 (j+2x1i)
1) .

Further, R’ may have at least one carbon-carbon
unsaturated double bond, or some of carbon atoms may be
substituted by an etheric oxygen atom. For example, a
polyfluoroxalkyl group (particularly, a perfluoroxalkyl
group) having at least one perfluoroxypropylene group,
may preferably be mentloned.

As R!, the following groups may preferably be
mentioned, but it is not limited thereto.

CF3-, F(CF2)2-, F(CF2)3~, F(CF2)4-, F(CF2)s-, F(CF32)6—,
F (CF;,)4CHyCF2-, F(CF2)a(CHCF3)2-, F(CF2)4(CHCF32)3~,

F (CF3)sCHCFz-, F(CF,)6(CHCF2)2-, F(CF3)6(CHCF2)3~,
(CF3)CF(CFy)2—-, H(CF2)e-, H(CF2)2-, CL(CF2)¢-,
F(CF3)4(CHCF2)3~, F(CF2)6(CHCF3)3-, F(CF2)(CFCLCF2)2-,

CF3CF=CFCF2CF:CF— ’ CF3CF2C (CF3) CH (CF3) (CF2 ) 2=

CoF2e6+10 [CF (CF3) CF20) ;CF (CF3) - and C3F,0[CF (CF3)CF,0]14(CF2) n-
(wherein e is an integer of from 3 to 10, g 1s an integer

of from 0 to 8, and h 1s an integer of from 0 to 10.).

X in the Formula 1 1s preferably a monovalent

hydrocarbon group, and hydrogen atoms 1n the hydrocarbon
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group may be substituted by halogen atoms such as

fluorine atoms or chlorine atoms. X i1is particularly

preferably a group represented by -CD'=CD°CH=CH, (wherein

each of D' and D? which are 1ndependent of each other, is

a hydrogen atom or a halogen atom). Each of D! and D? is

preferably a hydrogen atom or a fluorine atom. X 1is
particularly preferably -CF=CHCH=CH,, -CH=CFCH=CH, or
—-CH=CHCH=CH,. It 1s preferred to use a compound A having

such a group, silnce superilior water and oil repellency and

1ts durability can thereby be imparted to an article.

In the polymer (a), the proportion of the repeating

unit (A) 1s preferably at least 10 mass%. The polymer

(a) may have a polymerized unit derived from a monomer

(b) containing no fluorine atom. If the monomer (b) is
employed, the polymer (a) can be obtained in good yield,
as compared with a case where polymerization is carried

out by using the compound A alone. As the monomer (b),

one or more types may be employved.

The monomer (b) may, for example, be preferably

ethylene, vinylidene chloride, vinyl chloride, vinyl

acetate, cetyl (meth)acrylate, stearyl (math)acrylate,

behenyl (meth)acrylate, styrene, «a-methylstyrene, p-
methylstyrene, glycidyl (meth)acrylate, (meth)acrylamide,

N,N-dimethyl (meth)acrylamide, diacetone (meth)acrylamide,

methylol-modified diacetone (meth)acrylamide, N-methylol
(meth)acrylamide, a vinyl alkyl ether, a chlorinated

alkyl vinyl ether, a vinyl alkyl ketone, butadiene,
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isoprene, chloroprene, aziridinylethyl (meth)acrylate,
benzyl (meth)acrylate, azilridinyl (meth)acrylate, a

polyoxyalkylene (meth)acrylate, a methyl polyoxyalkylene

(meth)acrylate, a 2-ethylhexylpolyoxyvalkylene

(meth)acrylate, a polyoxyalkylene di(meth)acrylate, a

(meth)acrylate having a polysiloxane, triallyl cyanurate,

allyl glycidyl ether, allyl acetate, N-vinyl carbazole,

maleimide, N-methylmaleimide, (2-dimethylamino)ethyl

(meth)acrylate, a (meth)acrylate having a Cg.yy alkyl

group, a cycloalkyl (meth)acrylate, hydroxyethyl
(meth)acrylate, glycerol (meth)acrylate, a (meth)acrylate
having a silicone 1n its side chain, a (meth)acrylate
having a urethane bond, an alkylene di(meth)acrylate, or

a polyoxyalkylene di(meth)acrylate.
Particularly preferred as the monomer (b) is a

(meth)acrylate contalning a saturated hydrocarbon group

having at least 14 carbon atoms. Further, vinvl
chloride, a hydroxyethyl (meth)acrylate containing a
reactive group such as a hydroxyl group in its molecule,
a polyoxyvalkylene (meth)acrylate, a methylpolvoxyalkylene

(meth)acrylate, glycidyl (meth)acrvlate, bifunctional

polyoxyethylene di(meth)acrylate, ethylene glycol

dimethacrylate or blocked isocyanate ethyl

(meth)acrylate, 1s preferred to improve the adhesion o:

1t

the polymer (a) to a substrate.

The proportion of the polymerized unit derived from

the monomer (b) 1n the polymer (a) 1s preferably within a
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_7._
range of compound A/monomer (b) = 10/90 to 95/5,

particularly preferably within a range of 15/85 to 85/15,

by a mass ratio of the monomers.

The polymer (a) preferably further has a polymerized

unit derived from a monomer (d) of the following Formula
3. As the monomer (d), one or more types may preferably
be used.

(Z-Y) 4—G Formula 3
wherein, n is 1 or 2, Z is a R® group, Y is a bivalent
connecting group, G 1s a monovalent or bivalent
polymerizable group.

Y 1s preferably an alkylene group, a polyoxyalkylene
group, an 1mlno group or a group having e.g. an ester

bond, an amide bond, an urethane bond or an ether

linkage. Particularly preferred as Y is a group

represented by -R"-Q-R"-(each of RM" and RY which are

independent of each other, is a single bond, or a
saturated or unsaturated Ci.;; hydrocarbon group which may

contain at least one hydrogen atom, and Q is a single

bond, -OCONH-, -CONH-, -SO,NH- or -NHCONH-).
Specifically, Y may, for example, be -CH,-, -CH,CH,-,
- (CHy) 11-, -CH;CH,;CH,(CH3) -, -CH=CHCH,-, - (CH,CHR'O) +—CH>CH, -

(wherein v 1s an integer of from 1 to 10, and R’ is a

hydrogen atom or a methyl group), -C,H;-OCONH-C,Hs-, -C-H;-

OCO-CrHs- or —COOCsHs .

G 1n the Formula 3 is preferably an ethylenic

polymerizable unsaturated group, such as a residual group
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of an olefin (-CR'=CH,), a residual group of a vinyl
ether (-OCR*=CH,), a residual group or a vinyl ester
(-COOCR'=CH,), a residual group of a (meth)acrylate
(-OCOCR'=CH,), or a residual group of a maleic acid ester
or a fumaric acid ester (-OCOCH=CHCOO-). Here, R' is a
hydrogen atom, a fluorine atom, a chlorine atom or a Ci_3
alkyl group.

G 1s preferably a residual group of a (meth)acrylate

or a residual group of a malelc acid ester or a fumaric

acid ester, in view of the excellent polymerizability,
and particularly preferred 1is a residual group of a

(meth)acrylate, since the solubility in the solvent is

good, and the emulsion polymerization 1s easy.

As the monomer (d), a known R° group-containing
monomer may be used. The followlng compounds may
preferably be mentioned as specific examples of the
monomer (d), wherein R 1s a hydrogen atom or a methyl
group.

F (CFj,)3CH,OCOCR=CH;,

F(CF,) 4CH,OCOCR=CH,,

F (CF5,) sCH,OCOCR=CH,,

F (CF3) CH,CH,OCOCR=CH;,

H(CF,) ¢CH,CH,OCOCR=CH;,

F' (CF5) sCHy;CH,OCOCR=CH;3,

(CF3) ,CF (CF,) sCH,CH,0COCR=CH,,

F (CF3) gS0O3N (C3Hy) CHCH,OCOCR=CH;,

F(CF5) gCH,CH,CH,OCOCR=CHjy,
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F (CF5) g (CH;) 4,OCOCR=CH,;,

F (CF5)gH,CH,CH (CH3) OCOCR=CH1,
F(CF;)gSO,N(CHs) CH,CH,OCOCR=CH,,
F (CF,)3sSO,;N (CyHs ) CH,CH,OCOCR=CH,,
F{CF,) gCONHCH,CH,OCOCR=CH;,
F(CF,)sCH,CF, (CHy) ,OCOCH=CH;,
F (CF,) gCONH (CH;,) 3;CH=CH;,

(CF3) ,CF (CF3y) 5 (CHy) 30COCR=CH,,
F (CF»,) CH,CH,OCOCR=CH;5,

F(CF;) CONHCH,;CH;OCOCR=CHjy,
F(CF;) 10CH,COOCR=CH;,

F(CF;) 10 (CH;y) 20COCR=CH,,

F(CF,) 19 (CH;y) 30COCR=CH;,
F(CF3)10(CHjy) 110COCR=CH;,

F (CF,) 10CONH (CH,) ,CR=CH>,

F (CF;) 10CONH (CH3) sOCOCR=CH,3,
F(CF2)10(CF2)2(CHy) 2,0COCR=CH;,
Cl (CF3) 10 (CH,)30OCOCR=CH;,
F(CF;)14S0O,NH (CH,) ,CR=CH,»,
F(CFj,) 14 (CHy ) OCOCR=CH>,
CF;CH,CF,OCOCR=CHj3,

CF,; (CH,CF,) ,OCOCR=CH,-,

CF3 (CH,CF;) 30COCR=CH;,

F (CF,) 4CH,CF,0COCR=CHjy,
F(CF5)4(CH,;CF,)20COCR=CH>,
F(CF;) 4 (CH-CF,) 30COCR=CH;,

F (CF2 ) 6CH2CF20COCR:CH2 '
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F (CF,) ¢ (CH,CF,) ,OCOCR=CH,;,

F (CF;) ¢ (CH,CF,) sO0COCR=CH;,

F(CF,) gCH,CF,OCOCR=CH;y,

F(CF,) g (CH,CF5) ,OCOCR=CH>,

F (CF,) ¢ (CH,CF,) :0COCR=CH,,

F (CF3) 10CH2,CF,OCOCR=CH,,

F (CF,) 19 (CH,CF5) ,OCOCR=CH,,

F (CF3) 10 (CH,CF3,) 30COCR=CHj,,

C3F70CF (CF3) CONHC,H4,OCOCR=CH,,

CeF130CF (CF3) CH,OCOCR=CH;,

CyF70[CF (CF3)CF,0]4CF (CF3) OCOCR=CH,,

C3;F7O[CF (CF3)CF,0]3CF (CF3) OCOCR=CH;,

C3F7O[CF (CF3)CF,0] 4CF (CF3) OCOCR=CH3,

C3;F70[CF (CF3)CF;0]sCF (CF3) OCOCR=CH3,

F (CF,) 4CoH4,0COC,H,COOCHy (CFo ) 4F,

F(CF,) 4CH4OCOC4HgCOOCH, (CFy ) 4 F,

F(CF5) 4CoH4,OCOC,H,COOC,H, (CFy) gF,

F (CF3) 4C3;H,OCOCH,COOCH, (CF) gF,

F (CF,) gCosH4,OCOC,H,COOCH, (CF5 ) g,

F (CF,) gC,H4OCOCH=CHCOOC,H4 (CF, ) gF,

F (CF,) ¢CoH4,OCOC,H4COOCH, (CF2 ) gF,

F (CF5) 4C2H4OCOCH=CHCOOC,H4 (CF3y) 4F,

F (CF2) 6 (CH2CH (OH) CH, ) OCOC3H4COO (CH,CH (OH) CHy) (CF3) 6F,

F (CF5) 4S0O,5N (CoHg ) CoH4OCOCH4COOC HyN (CoHsg) SO, (CFy) oF.

The proportion of the polymerized unit derived from
the monomer (d) i1n the polymer (a) 1s preferably at most

40 mass% (1nclusive of 0 mass%), particularly preferably
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at most 25 masss.

A double bond in the polymer (a) can be confirmed by
means of e.g. "C-NMR or ’F-NMR. Further, the average
particle size of the polymer (a) can be measured by means
of an electron microscope or a dynamic light scattering
apparatus. The average particle size of the polymer (a)
1s preferably at most 10 um, particularly preferably at
most 7/ um.

The polymer (a) in the present invention may be a
uniform copolymer or may have a sea-island structure
wherein a copolymer having the repeating unit (A) is
microscopilcally dispersed 1n a copolymer of another
composition, or 1t may have a core/shell structure
wherein they are present as unevenly distributed.

The agqueous dispersion of the present invention
contains the surfactant (B) having a HLB value of at
least 10. The surfactant (B) 1s preferably at least one
selected from a nonionic surfactant, an anionic
surfactant, a cationic surfactant or an amphoteric
surfactant. It 1s particularly preferred to employ a
nonionic surfactant and/or an anionlc surfactant, and for
applications to fiber products, a nonionic surfactant
and/or a cationic surfactant 1s preferred.

The proportion of the surfactant (B) 1s preferably
from 0.5 to 20 parts by mass, particularly preferably

from 1 to 10 parts by mass, per 100 parts by mass of the

polymer (a). When the surfactant (B) 1s 1ncorporated in

Tt 1 AL M A N SOYTIINI Y o T T T A A T s
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a proper amount, the water and oil repellency, and the

dispersion stability will be excellent.

The following surfactants are preferred as the
surfactant (B).

As a nonionic surfactant, an

alkylphenylpolyoxyethylene, an alkylpolyoxyethylene, an

alkylpolyoxyalkylenepolyoxyethylene, a fatty acid ester,
an alkylamineoxyethylene adduct, an alkylamideoxyethylene
adduct, an alkylamineoxyethyleneoxypropylene adduct or an
alkylamineoxide, may, for example, be preferably
mentioned.

As a cationic surfactant, an amine salt, a

quaternary ammonium salt or an oxyethylene addition type
ammonium hydrochloride may, for example, be mentioned.
Specifically, a trimethylalkylammonium hydrochloride, a

dimethyldialkylammonium hydrochloride, a monoalkylamine

acetate, or an alkylmethyldipolyoxyethyleneammonium
hydrochloride may, for example, be preferably mentioned.
In the above surfactant, the alkyl group is
preterably a Cs.;6 saturated aliphatic group or
unsaturated aliphatic group. Specifically, an octvyl
group, a dodecyl group, a tetradecyl group, a hexadecyl

group, an octadecyl group, a behenyl group, an oleyl

group or a stearyl group may, for example, be mentioned.

The anionic surfactant may, for example, be

preferably a fatty acid salt, an a-olefin sulfonic acid

salt, an alkylbenzenesulfonic acid and its salt, an alkyl
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sulfuric acid ester salt, an alkylether sulfuric acid
ester salt, an alkylphenvylether sulfuric acid ester salt,
a methyltauric acid salt or an alkylsulfosuccinic acid

salt.

The amphoteric surfactant may, for example, be an

alanine, an imidazolinium betalne, an amide betalne or an

acetic acid betaine. Specifically, lauryl betailne,

stearyl betailine,

laurylcarboxymethylhydroxyethylimidazolinium betailne,

lauryldimethylamino acetic acid betaine or a fatty acid

amidepropyldimethylaminoacetic acilid betaline may, for

example, be preferably mentioned.

In the process for producing an agueous dispersion
of the present invention, the agueous medium 1s
preferably a medium contalning water, and an organic
solvent may be 1ncorporated to the agueous medium, as the
case requlres. The organic solvent 1s preferably a

water-soluble organic solvent, and an organic solvent of

ester type, ketone type or ether type, 1s preferred. The

ratio of the organic solvent to water 1s not particularly

limited.

The organic solvent may, for example, be preferably
acetone, ethylene glycol monoethyl ether acetate,
ethylene glycol monoethyl ether, ethylene glycol
monomethyl ether, ethylene glycol monobutyl ether,
propylene glycol monomethyl ether, propylene glycol

monomethyl ether acetate, dipropylene glycol monomethyl

. TR T 4 PRI el o oo N T T e tARL e g 2 B VTN ACETIEMINER AT FOB L AL p e o st . Tt A Ry T S IR U B 1 e 1] BT - e e s e
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ether, tripropylene glycol monomethyl ether, propylene
glycol butyl ether, ethyl-3-ethoxy propionate, 3-methoxy-
3-methyl-1-butanol, 2-tert-butoxy ethanol, isopropvyl
alcohol, n-butyl alcohol, 1isobutyl alcohol, ethyl

alcohol, ethylene glycol, propylene glycol, dipropylene

glycol or tripropylene glycol.

Further, 1in the process of the present invention, 1t

1s preferred to employ a polymerization i1nitiator. As

such a polymerization initiator, a water soluble or oil-
soluble polymerization initiator 1s preferred, and a
commonly used polymerization initiator of an azo type,
peroxide type or redox type, may be used depending upon
the polyvmerization temperature. The polymerization
initiator 1s preferably a water soluble polymerization

initiator, particularly preferably a salt of an azo type

compound.

Further, i1in the method of the present invention, a
chain transfer agent may be 1ncorporated for the purpose
of controlling the molecular weight. As such a chain

transfer agent, an aromatic compound or a mercaptan 1s

preferred, and particularly preferred 1s an alkyl

mercaptan. Specifically, n-octyl mercaptan, n-dodecyl
mercaptan, tert-dodecyl mercaptan, stearyl mercaptan or

a -methylstyrene dimer, may, for example, be preferably

mentioned. The temperature for the emulsion
polymerization reaction 1s not particularly limited, but

a temperature of from 20 to 150°C 1s preferred.
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The agqueous dispersion of the present i1nvention may
contalin various additives, such as a penetrant, a
defoaming agent, a water-absorbing agent, an antistatic
agent, an anticrease agent, a texture-adjusting agent, a
film-forming assistant, and a thermosetting agent such as
a melamine resin or an urethane resin.

The article to be treated with the aqgqueous

dispersion of the present invention, 1s not particularly

limited. However, a fiber product of natural fiber,

synthetic fiber or mixed fiber, a metal, glass, a resin,

paper or leather, may, for example, be preferably

mentioned.

The agqueous dispersion of the present invention may
be applied to an article by means of an arbitrary method
depending upon the type of the article or the formulation

—amad
—

OL

the composition. For example, a method may be
employved wherein it is deposited on the surface of an
article by a coating method such as a dip coating,
followed by drying.

The agqueous dispersion of the present invention may
be used also 1n an application as a coating agent for

work clothes, uniforms or filter materials to be used in

an organic solvent or in the presence of a vapor of an

organic solvent, as a surface protecting agent, as a

coating agent for electronic devices or as an antifouling
coating agent.

Now, the present invention will be described 1in
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further detail with reference to Examples (Examples 1 to
19) and Comparative Examples (Examples 20 to 25).
However, 1t should be understood that the present
invention 1s by no means restricted to such specific

5 Examples. The evaluation with respect to Examples 1 to
25 was carried out by the following methods, and the
results are shown in Table 6.

Water repellency

Evaluation was carried out in accordance with the
10 spray method of JIS L-1092, and the water repellency was
represented by water repellency No. as ildentified in
Table 1.

O11 repellency

Evaluation was carried out 1n accordance with AATCC-

15 TM118-1966, and the o1l repellency was represented by oil
repellency No. as 1dentified in Table 2.
The evaluation result shown by adding symbol + or -
to water repellency No. or o1l repellency No., means that
the particular evaluation 1s slightly better or worse

20 than that represented by the respective No.

M et L e e NG . T M I i PO 4 PO VA | PR W - T L A T TRk #e S b
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Water repellency No.

State

100

90

80

70

50

N

surface

No deposition or wetting 1s
Observed on the surface
Slight deposition or

wettling 1s observed on the

Partial wetting 1s observed
on the surface

Substantial wetting 1is
observed on the surface
Wetting 1s observed over
the entire surface

Complete wettling 1s
observed on both the front

and rear sides

Table 2

011 repellency No.

Test solution

Surface tension

T mN/m (25°C)
8 n-heptane 20.0
7 n-octane 21.8
6 n-decane 23.5
5 n-dodecane 25.0
4 i n-tetradecane 26.7
3 n-hexadecane 27 .3
65 parts ot

2 nujol/35 parts of 29 .6
hexadecane

1 Nujol 31.2

Less than 1
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EXAMPLE 1

Into a 100 ml glass ample for polymerization, 8.00g

ot C7F,1sCF=CHCH=CH,; (hereinafter referred to as C7 diene),

12.2g of stearyl acrylate (hereinafter referred to as

STA), 0.42g of hydroxyethyl acrylate (hereilnafter
referred to as HEA), 0.3g of a polyoxyalkylene glycol
monomethacrylate, 1.68g of polyoxyethylene octylphenyl
ether (hereinafter referred to as emulsifier A), 0.42g of
stearyl triethyl ammonium chloride (hereinafter referred

pl—

to as emulsifier B), 26.20g of water, 10.5g of acetone,

0.11g of stearyl mercaptan (herelnafter referred to as
StSH) as a molecular weight controlling agent and 0.04g
of 2,2'-azobis(Z2-methylpropioneamidine) dihydrochloride
(hereinafter referred to as initiator A) as an initiator,
were charged. After flushing the interior of the ample
with nitrogen, a polymerization reaction was carried out
at 55°C for 15 hours, to obtain an emulsion Z having a
solid content concentration of 39.17 mass%.

EXAMPLE 2

In the same manner as 1n Example 1 except that the

.

amount of C7 diene was changed to 11.6g, and the amount

P

of STA was changed to 8.6g, an emulsion having a solid

content concentration of 38.87% was obtained.

EXAMPLES 3 to 14

In the same manner as 1n Example 1 except that the
compounds shown 1n Table 4 or 5 were used in the

composition as 1ldentified in the same Table, an emulsion

ARG PSRN, e nCied W, S ¢ 130 PRSI L TP AL I Ty e e e . - R we . e AT OO SR S A D L AT 1LY P ramas gl v e cam BN S AmYamt s e, v e R s T Co TIVLNT TPV T SPppI DI SErePrL P TARp PP
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(the so0lid content concentration 1s shown i1n the

respective Table) was obtalned. The numerals of the

respective compounds in Table 4 or 5 represent the mass

(unit: g), and the solid content concentration represents

5 the mass$%.

Further, the polymerization temperature and the

polymerilization time were 55°C and 15 hours in Examples 3
to 9 and 11 to 13, and 60°C and 12 hours in Examples 10
and 14.

10 Further, the meanings of the abbreviations in Table

4 or 5 are as shown 1n Table 3.

Table %ﬁ

Abbreviation Chemical formula or name of
compound -

C3 diene C3;F,CH=CFCH=CH,

C5 diene CsF,:CF=CHCH=CH,

C3FMA C3F9CoyH4C (CHy ) =CH,

C4FA CeFgCoH,OCOCH=CH;

C4FMA CaEF9CoH4,OCOC (CH3 ) =CH;

C6FA CF13C,H OCOCH=CH, |

CgFA CqFoq+1CoH4OCOCH=CH,; (g = average 9)

ClOFA C10F21CoH4,OCOCH=CH,

HFPO2 C,F,0CF (CF3) CH,OCOCH=CH,

HE'PO3 C3F,0CF (CF3) CF,0OCF (CF3) CH,OCOCH=CH>

HFEPO7 C3F;0 [CF (CF5) CF,0] sCF (CF3) CH,O0COCH=CH,

POMMA Polyethylene glycol
monomethacrylate

2EHA 2-Ethylhexyl acrylate

Emulsifier B Stearyltriethylammonium chloride

15
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C7 diene

C3FMA

|
|

F

C4FA
C4FMA

CoFA

STA

|
HEA

POMMA

2EHA

Fmulsifier A
Fmulsifier B
Water

Acetone

StSH

Initiator A

Solid content

concentration

i1.68

0.42
|

]

26.2
10.5

0.11

0.04

J

1 39.2

0.42

138.9

4,63

0.45

0.34

1 37 .4

0

0

4,

63

.45

.34

0.33
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Table 5 ] B
EX. bBx. EX. ExX. Ex. ExX. EX.

B 8 '9 rlO 11 12 13 | 14
C3 diene 8.0 - 10.4 | - — — 10.4
C5 diene - 8. - 10.4 | - - -
C7 diene - = - - 10.4 |10.4 |-
CmFA — - - 1. — _ _
ClOFA - - 1. - - - -
HFPOZ - - —~ - - _ 1.
HFPO3 - ~ - - - 1.2 -
HE PO/ - ~ - - 1. - —
STA 12.2 | < 8 . «— «— «— —
HEA 0.42 | < €« “«— «— «— —
POMMA 0.3 < «— - “— “— —
Emulsifier A |1.68 |« “— «— — - —
Emulsifier B |0.42 |« “«— “— — — —
Water 26.2 | < «— ¢« - e —
Acetone 10.5 | « «— «— «— — —
StSH 0.11 — «— «— «— ¢ —
Initiator A 0.04 |« — — — - —
Solid content

| 38.2 |38.8 |38.4 |[38.7 |38.7 |[38.1 |38.7

concentrathp

’ e s r13hh MRS KA T A TR ATV s M e s
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EXAMPLE 15

Into a 100 ml glass ample, 59.7g of emulsion Z, 3.62g
of C7 diene, 1.8g of cyclohexyl methacrylate (hereinafter
referred to as CHMA), 0.6g of glycidyl methacrylate

ﬂ

(hereinafter referred to as GMA), 2.6g of dipropylene

glycol and 0.06g of 1nitiator A were charged. After
flushing the interior of the ample with nitrogen, a
polymerization reaction was carried out at 60°C for 12
hours to obtain an emulsion having a solid content
concentration of 43.2 mass%.

EXAMPLE 16

Into a 100 ml glass ample for polymerization, 8.00g
of C4FA, 12.2g of STA, 0.42g of HEA, 0.3g of POGMMA,
1.68g of emulsifier A, 0.42g of emulsifier B, 26.20g of
water, 10.5g of acetone, 0.11lg of StSH and 0.04g of
initiator A were charged. After flushing the interior of
the ample with nitrogen, a polymerization reaction was
carried out at 55°C for 12 hours to obtain an emulsion A
having a solid content concentration of 38.9 mass$%.

In the same manner as 1n Example 15 except that
instead of 59.74g of emulsion Z, 51.36g of emulsion A was
used, an emulsion having a solid content concentration of
43.9 mass% was obtained.

EXAMPLE 17
In the same manner as 1n Example 15 except that 1in

Example 15, the amount of C7 diene was changed to 2.7g,

instead of CHMA, 1.35g of STA was used, the amount of GMA
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was changed to 0.45g, 1instead of DPG, 13.2g of water and

4.5g of acetone were used and instead of initiator A,

0.34g of 1nitiator B was used, an emulsion having a solid

gri—

content concentration of 32.7 mass%, was obtalned.

EXAMPLE 18

In the same manner as 1n Example 16 except that

el

instead of emulsion Z, emulsion A was used, an emulsion

having a solid content concentration of 32.6% was

obtained.

EXAMPLE 19

Into a homomixer (TK homomixer MK2, manufactured by

TOKUSHU KIKA KOGYO CO., LTD.), 33.4g of C7 diene, 22.2g9

of C4FA, 2g of emulsifier C (ethyleneoxidepropyleneoxide

polymerized product), 7.38g of emulsifier D
(polyoxyethylene oleyl ether), 0.8g of emulsifier E
(acetylene glycol ethyleneoxide 30 mol adduct), 0.8g otf
emulsifier F (acetylene glycol ethyleneoxide 10 mol
adduct), 296.42g of water, 82g of acetone and 2.2g of

StSH were charged, heated to 50°C and then mixed to

obtaln an emulsion.

Then, while maintaining the obtalned emulsion at

50°C, 1t was put i1nto a high pressure emulsifier (LAB60-

10TBS, manufactured by APV Goulin Company) and further

pr—
p—

emulsified under a condition of 40 MPa. The obtained

emulsion was transferred to a 10 glass reactor and cooled
to 40°C, and then 2.2g of 1nitiator A was added,

whereupon the interior of the reactor was flushed with



10

15

20

25

CA 02418064 2003-01-30

- 24 -
nitrogen. And, 88g of vinyl chloride was added, and with
stirring, the temperature was raised to 55°C to carry out
a polymerization reaction for 12 hours, to obtaln an
emulsion having a solid content concentration of 27.4
masss.
EXAMPLE 20

In the same manner as 1in Example 1 except that
instead of C7 diene, C6FA was used, an emulsion having a

solid content concentration of 38.3 mass%, was obtained.

EXAMPLE 21

In the same manner as in Example 1 except that

instead of C7 diene, HFPO3 was used, an emulsion having a
solid content concentration of 37.8 mass% was obtained.
EXAMPLE 22

In the same manner as in Example 1 except that
instead of C7 diene, HFPO7 was used, an emulsion having a
solid content concentration of 37.8 mass% was obtailned.
EXAMPLE 23

In the same manner as in Example 1 except that
instead of C7 diene and STA, 4.7g of C4FA, 4.63g of STA
and 12.5g of butadiene, were used, an emulsion having a
solid content concentration of 37.2 mass% was obtained.

EXAMPLE 24

In the same manner as 1n Example 16 except that in

stead of emulsion Z, 38.3g of emulsion A was used, and

instead of C7 diene, C4FA was used, an emulsion having a

solil1d content concentration of 32.8 mass% was obtailned.

" L e L T ~|um B (0 M A o 220 . T 1 . . v e ,,,_,.mmmmwmw"mh.
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EXAMPLE 25

In the same manner as 1n Example 15 except that

instead of C7 diene, C4FA was used, an emulsion having a

solid content concentration of 42 mass% was obtalned.

FEvaluation

The emulsions obtalned 1in Examples 1 to 25 were
diluted with deionized water so that the solid content
concentration would be 1 mass% and were used as single
treatment test solutions. Further, to such test
solutions, trimethylol melamine and an organic amine salt
catalyst (“ACX”, trade name, manufactured by Sumiltomo
Chemical Co., Ltd.) were added respectively 1n an amount
of 0.3% and used as combination treatment test solutions.

A polyvester cloth was dipped in and coated with each

test solution and squeezed so that the wet pick up would

be 90%, then dried at 110°C for 180 seconds and subjected

to heat treatment at 170°C for 60 seconds to obtain a
test cloth. Using the test cloth, the water repellency

and the oil repellency before washing were evaluated.

Further, the obtained test cloth was washed five times by
an electric washing machine and then dried i1n air
overnight at 25°C and used as a test cloth after washing,
whereby water repellency and the oil repellency after

washing were evaluated.

T ey e o R AR + AT R A A A e e e i L ) G MM 1T o
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Table 6 - e N
Single treatment ngbigation Ereatment ]
|Before | Before | ﬂ |

| After washing | After washing
washing washing

Ex. | — — — 7 —
Water |01l Water (01l Water Oil Water_Igzi
irepel- |repel-|repel-|repel-|repel-|repel-|repel-|repel-
F_}en__g:y T__lency | Lency +lency lency |lency |lency |lency

1 80+ 5 70 - 4 100 5 90+ 4 +

2 |80+ 5 - 70 - 4 1100 '5 90 4+

3 |80 4 70- 4 90+ 5 — 80+ |4

4 80 4 70 - 4 1 90+ 5~ 80+ |4

5 80 4 70~ 4 90+ 4 + 80+ 3+

6 |80 4+ 70- |4 100 |4+ 50+ |3

7 80+ 5 70 4 100 | 5 90 | 4

8 80 - 4 70 3 90+ 4 90 | 3

9 |80 4+ 70 4 100 |4+ 190 4+

10 |90 5+ 70+ g 100 5+ 90 4+

11 |90 . 70+  |5- 100 |5 90 4

12 |80+ 5+ 70+ 4 - 100 5+ 90 4

13 |80+ 4+ 70 3 100 |5 90- 3+

14 |80+ 4 70 3 100 4+ 190 3

15 [100 4 80+  3- 100 |4 90 EX

16 |100 4 - 80+ 3~ 100 4 90 3

17 1100 4 80+ 3 - 100 4 90 3+

18 (100 4 - 80+ 3 100 4 S0 3+

19 190 4 80 3 100 5 80 4+

20 1100 4 - 70 52~ 100 4 50 | 2 -

21 |70 4- 0 0 80 4- 50 - 1

22 |70 5 0 0 80 4 - | 50~ 1

23 100 5 50 2- 1100 5 70 - 2+

24 |70+ 3 50~ 1 70+ 3 50 - 11+

25 [70+ 3 |0 0 70+ |3 |50- 1
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The aqueous dispersion of the present i1nvention
comprises a polymer (a) having a repeating unit (A) which
comprises four carbon atoms connected in a linear chailn
and which has one double bond at the second position and
a polyfluoroalkyl group bonded to an arbitrary carbon
atom, and a surfactant (B) having a hydrophile-lipophile
balance (HLB value) of at least 10, whereby 1t 1s
possible to impart excellent water and o0il repellency and
antifouling properties to an article. Further, the
present invention can provide an agueous dlspersion which
1s capable of imparting water and o1l repellency and
antifouling properties excellent in durability against
washing, abrasion, etc. Further, the present invention
can provide an agueous dispersion, whereby the handling
is simple, and the load on the environment is small.

The entire disclosure of Japanese Patent Application
No. 2002-023343 filed on January 31, 2002 including
specification, claims and summary 1s 1ncorporated herein

by reference 1n 1ts entirety.
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CLAIMS:

1. An agueous dilispersion comprising a polymer (a) having
a repeating unit (A) which comprises four carbon atoms
connected in a linear chain and which has one double bond

at the second position and a polyfluoroalkyl group bonded

to an arbitrary carbon atom, and a surfactant (B) having
a hydrophile-lipophile balance of at least 10, wherein

the polymer (a) is dispersed in an agueous medium by the

surfactant (B).

2. The agueous dispersion according to Claim 1, wherein
in the polyvmer (a), the repeating unit (A) 1s at least 10
mass¥.

3. The agqueous dispersion according to Claim 1 or 2,

wherein the polymer (a) has an average particle size of

at most 10 um.

4. The agqueous dispersion according to Claim 1, 2 or 3,
wherein the surfactant (B) i1s a nonionic surfactant
and/or a cationic surfactant.

5. The aqueous dispersion according to any one of Claims

1 to 4, wherein the polymer (a) has a repeating unit (A)

formed from a compound of the following formula 1:

RF-X Formula 1
wherein R' is a Ci-20 polyfluorocalkyl group, and X 1is a
monovalent organic group having at least two double bonds.
6. The aqueous dispersion according to any one of Claims
1 to 5, wherein the polymer (a) further has a polymerized

unit derived from a monomer (b) having no fluorine atom.

e e i O R VRN e ot
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e

7. The aqueous dispersion according to any one of Claims

1l to 6, wherein the polymer (a) further has a polymerized
unit derived from a monomer (d) of the following formula
3:

(Z-Y) -G Formula 3
wherein n 1s 1 or 2, Z is a polyfluorocalkyl group, Y 1s a
bivalent connecting group, and G 1s a monovalent or
bivalent polymerizable group.
8. The agueous dispersion according to Claim 6 or 7,
wherein the proportion of the polymerized unit derived
from the monomer (b) i1n the polymer (a) 1s represented by
a mass ratio of monomers such that the compound of the
formula 1/the monomer (b) = 10/90 to 95/5.
9. The aqueous dispersion according to any one of Claims
1 to 8, wherein the proportion of the surfactant (B) 1s

from 0.5 to 20 parts by mass per 100 parts by mass of the

polymer (a).

10. A method for producing an agueous dispersion, which
comprises subjecting a 1l,3-diene having a polyfluorocalkyl
group to an emulsion polymerization reaction 1n an
aqueous medium in the presence of a surfactant (B) having
a hydrophile-lipophile balance of at least 10, to form an
aqueous dispersion having a polymer (a) having the
repeating unit (A) dispersed.

11. The method for producing an agqueous dispersion
according to Claim 10, wherein the surfactant (B) 1s a

nonionic surfactant and/or a cationlc surfactant.

Smart & Biggar
Ottawa, Canada
Patent Agents
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